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Introduction

This documentation describes how to connect, configure, and use a Gocator. It also contains reference
information on the device's protocols and job files, as well as an overview of the development kits you
can use with Gocator. Finally, the documentation describes the Gocator emulator and accelerator
applications.

The documentation applies to the following:

o Gocator 2100 series
« Gocator 2300 series
» Gocator 2400 series
o Gocator 2500 series
« Gocator 2880

D B series Gocator sensors are only supported by firmware version 4.3 or later.

D and C version Gocator sensors are only supported by firmware version 4.5 SR1 or later. These
O sensors are compatible with SDK applications built with version 4.x of the SDK. The sensors are
also compatible with jobs created on sensors running firmware 4.x.

Notational Conventions
This documentation uses the following notational conventions:

A Follow these safety guidelines to avoid potential injury or property damage.

D Consider this information in order to make best use of the product.

Gocator Line Profile Sensors: User Manual
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Gocator Overview

Gocator sensors are designed for 3D measurement and control applications. Sensors are configured
using a web browser and can be connected to a variety of input and output devices. Sensors can also be
configured using the provided development kits.

Gocator Line Profile Sensors: User Manual
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Safety and Maintenance

The following sections describe the safe use and maintenance of Gocator sensors.

Laser Safety

Gocator sensors contain semiconductor lasers that emit visible or invisible light and are designated as
Class 2, 2M, Class 3R, or Class 3B, depending on the laser option. For more information on the laser
classes used in these sensors, Laser Classes on the next page.

N To understand sensor part numbers, which contain information on laser class and color, among
other things, see Sensor Part Numbers on page 24.

Gocator sensors are referred to as components, indicating that they are sold only to qualified customers
for incorporation into their own equipment. These sensors do not incorporate safety items that the
customer may be required to provide in their own equipment (e.g., remote interlocks, key control; refer
to the references below for detailed information). As such, these sensors do not fully comply with the
standards relating to laser products specified in IEC 60825-1 and FDA CFR Title 21 Part 1040.

LASER

SENSOR

<€> LASER

WARNING: DO NOT LOOK DIRECTLY
INTO THE LASER BEAM

/\ Use of controls or adjustments or performance of procedures other than those specified herein
may result in hazardous radiation exposure.

References
1. International standard IEC 60825-1 (2001-08) consolidated edition, Safety of laser products - Part 1:
Equipment classification, requirements and user's guide.

2. Technical report 60825-10, Safety of laser products - Part 10. Application guidelines and explanatory
notes to IEC 60825-1.
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3. Laser Notice No. 50, FDA and CDRH (https://www.fda.gov/Radiation-Emit-
tingProducts/ElectronicProductRadiationControlProgram/default.htm)

Laser Classes

Class 2 laser components
Class 2 laser components are considered to be safe, provided that:

o The user's blink reflex can terminate exposure (in under 0.25 seconds).
« Users do not need to look repeatedly at the beam or reflected light.
« Exposure is only accidental.

Class 2M laser components
Class 2M laser components should not cause permanent damage to the eye under reasonably
foreseeable conditions of operation, provided that:

« No optical aids are used (these could focus the beam).

o The user’s blink reflex can terminate exposure (in under 0.25 seconds).
« Users do not need to look repeatedly at the beam or reflected light.

« Exposureis only accidental.

Class 3R laser components

Class 3R laser products emit radiation where direct intrabeam viewing is potentially hazardous, but
the risk is lower with 3R lasers than for 3B lasers. Fewer manufacturing requirements and control
measures for 3R laser users apply than for 3B lasers.

« Eye protection and protective clothing are not required.

« The laser beam must be terminated at the end of an appropriate path.
« Avoid unintentional reflections.

« Personnel must be trained in working with laser equipment.

Class 3B laser components
Class 3B components are unsafe for eye exposure.

« Usually only eye protection is required. Protective gloves may also be used.

« Diffuse reflections are safe if viewed for less than 10 seconds at a minimum distance of 13 cm.
« Thereis arisk of fire if the beam encounters flammable materials.

« The laser area must be clearly identified.

« Use akey switch or other mechanism to prevent unauthorized use.

« Useaclearly visible indicator to show that a laser is in use, such as “Laser in operation.”

o Restrict the laser beam to the working area.

« Ensure that there are no reflective surfaces in the working area.

For more information, see Precautions and Responsibilities on the next page.
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Precautions and Responsibilities

Precautions specified in [EC 60825-1 and FDA CFR Title 21 Part 1040 are as follows:

Requirement

Class 2

Class 2M

Class 3R

Class 3B

Remote interlock

Key control

Power-on delays
Beam attenuator
Emission indicator
Warning signs

Beam path

Specular reflection

Eye protection

Laser safety officer

Training

Not required

Not required

Not required
Not required
Not required
Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required
Not required
Not required
Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required
Not required
Not required
Not required

Terminate beam at
useful length

Prevent unintentional
reflections

Not required

Not required

Required for operator
and maintenance
personnel

Required*

Required - cannot
remove key whenin
use*

Required*
Required*
Required*
Required*

Terminate beam at
useful length

Prevent unintentional
reflections

Required under
special conditions
Required

Required for operator
and maintenance
personnel

*LMI Class 3B laser components do not incorporate these laser safety items. These items must be added and completed by customers

in their system design. For more information, see Class 3B Responsibilities below.

Class 3B Responsibilities

LMI Technologies has filed reports with the FDA to assist customers in achieving certification of laser
products. These reports can be referenced by an accession number, provided upon request. Detailed
descriptions of the safety items that must be added to the system design are listed below.

Remote Interlock

Aremote interlock connection must be present in Class 3B laser systems. This permits remote switches
to be attached in serial with the keylock switch on the controls. The deactivation of any remote switches

must prevent power from being supplied to any lasers.

Key Control

A key operated master control to the lasers is required that prevents any power from being supplied to
the lasers while in the OFF position. The key can be removed in the OFF position but the switch must not
allow the key to be removed from the lock while in the ON position.

Gocator Line Profile Sensors: User Manual
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Power-On Delays
Adelay circuit is required that illuminates warning indicators for a short period of time before supplying
power to the lasers.

Beam Attenuators
A permanently attached method of preventing human access to laser radiation other than switches,
power connectors or key control must be employed.

Emission Indicator

It is required that the controls that operate the sensors incorporate a visible or audible indicator when
power is applied and the lasers are operating. If the distance between the sensor and controls is more
than 2 meters, or mounting of sensors intervenes with observation of these indicators, then a second
power-on indicator should be mounted at some readily-observable position. When mounting the
warning indicators, it is important not to mount them in a location that would require human exposure
to the laser emissions. User must ensure that the emission indicator, if supplied by OEM, is visible when
viewed through protective eyewear.

Warning Signs
Laser warning signs must be located in the vicinity of the sensor such that they will be readily observed.

Examples of laser warning signs are as follows:

CAUTION

INVISIBLE AND/OR VISIBLE LASER RADIATION

AVOID DIRECT EXPOSURE TO BEAM CLASS 3B LASER LIGHT

AVOID EXPOSURE
PEAK POWER  100mW IEC 60825-1:2007 TO THE BEAM

WAVELENGTH  600-780nm
CLASS lllb LASER PRODUCT

FDA warning sign example IEC warning sign example

Nominal Ocular Hazard Distance (NOHD)

Nominal Ocular Hazard Distance (NOHD) is the distance from the source at which the intensity or the
energy per surface unit becomes lower than the Maximum Permissible Exposure (MPE) on the cornea
and on the skin.

A The laser beam is considered dangerous if the operator is closer to the source than the NOHD.

The following tables provide the NOHD values for each sensor model and laser class, assuming
continuous operation of the laser. As a configurable device, a sensor lets you set the laser exposure
(laser on-time) independently of the frame period (total cycle time for data acquisition). Continuous
operation of the laser means that the laser exposure is configured to be identical to the frame period,
which is also referred to as 100% duty cycle. However, in many applications the laser exposure can be
smaller than the frame period (less than 100% duty cycle), thereby reducing the NOHD. The tables
therefore show the worst-case NOHD.
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A

In the model numbers in the following tables, an "x" refers to any number that represents an
existing model. So for example, 2x80D refers to Gocator 2180, 2380, and 2880 (but not 2480,
which isn't available).

The following table provides NOHD values for current hardware versions of sensors.

Current Hardware Versions

Model Laser Class Wavelength (nm) Class | NOHD (mm) Class Il NOHD (mm)
21x0D/23x0D (except 2x80D) 2 660 670 -
3R 660 3340 1330
2x80D 2 660 1310 -
3R 660 4700 1850
2350C 3B (NIR laser) 808 19750 -
2375C 3B (NIR laser) 808 13777 -
2375D 2 660 670 -
3R 660 3340 1330
2410A 2M 405 2592 1032
2420A 3R 405 13002 5002
2430A 2 660 670 -
24408 3R 660 3340 1330
3B 660 6661 2598
2430A 2 405 554 _
24407 3R 405 2770 1065
3B 405 7546 3005
2450A 2 405 559 B
3R 405 2794 1075
3B 405 9433 3755
2490A 2 660 1310 -
3R 660 4700 1850
251xA 2 405 615° -
252xA 2 405 615° -
2530A 2 405 5642 -

@ With exposure time < 10 seconds. For longer exposure times, consult IEC 60825.

The following table provides NOHD values for older hardware version sensors.
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Older Hardware Versions

Model Laser Class Wavelength (nm) Class | NOHD (mm) Class Il NOHD (mm)
2120Ato C,2320Ato C 2M 660 259 103
2130Ato C,2330A to C - 660 900 358
2140A to C, 2340A to C
2150Ato C, 2350A to C 3B 660 5759 2292

2350A 3B (NIR laser) 808 19750
2170Ato C,2370A to C 2M 660 251 100

3R 660 875 348
3B 660 3645 1451

2375A 3B (NIR laser) 808 13777

2180A to C, 2380A to C 2M 660 245 97
3R 660 859 342
3B 660 2645 1052

Systems Sold or Used in the USA

Systems that incorporate laser components or laser products manufactured by LMI Technologies
require certification by the FDA.

Customers are responsible for achieving and maintaining this certification.

Customers are advised to obtain the information booklet Regulations for the Administration and
Enforcement of the Radiation Control for Health and Safety Act of 1968: HHS Publication FDA 88-8035.

This publication, containing the full details of laser safety requirements, can be obtained directly from
the FDA, or downloaded from their web site at https://www.fda.gov/Radiation-
EmittingProducts/ElectronicProductRadiationControlProgram/default.htm.

Electrical Safety

Failure to follow the guidelines described in this section may result in electrical shock or
equipment damage.

Sensors should be connected to earth ground

All sensors should be connected to earth ground through their housing. All sensors should be mounted
on an earth grounded frame using electrically conductive hardware to ensure the housing of the sensor
is connected to earth ground. Use a multi-meter to check the continuity between the sensor connector
and earth ground to ensure a proper connection.

Minimize voltage potential between system ground and sensor ground

Care should be taken to minimize the voltage potential between system ground (ground reference for
I/0 signals) and sensor ground. This voltage potential can be determined by measuring the voltage
between Analog_out- and system ground. The maximum permissible voltage potential is 12 V but should
be kept below 10 V to avoid damage to the serial and encoder connections.

For a description of the connector pins, see Gocator I/0 Connector on page 1014.
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Use a suitable power supply

The power supply used with sensors should be an isolated supply with inrush current protection or be
able to handle a high capacitive load. Verify the voltage input requirements for your sensor in the
sensor's specifications; for specifications, see Sensors on page 950.

Use care when handling powered devices
Wires connecting to the sensor should not be handled while the sensor is powered. Doing so may cause
electrical shock to the user or damage to the equipment.

Heat Warning

A If a sensor is not adequately heat-sunk, the housing may get hot enough to cause injury.

Sensors should be properly heat-sunk
To avoid injury and to ensure that a sensor functions properly, mount the sensor to a thermally
conductive material for good heat-sinking.

Handling, Cleaning, and Maintenance

D Dirty or damaged sensor windows (emitter or camera) can affect accuracy. Use caution when
handling the sensor or cleaning the sensor's windows.

Keep sensor windows clean

Use dry, clean air to remove dust or other dirt particles. If dirt remains, clean the windows carefully with
a soft, lint-free cloth and non-streaking glass cleaner or isopropyl alcohol. Ensure that no residue is left
on the windows after cleaning.

Turn off lasers when not in use
LMI Technologies uses semiconductor lasers in Gocator sensors. To maximize the lifespan of the sensor,
turn off the laser when not in use.

Avoid excessive modifications to files stored on the sensor
Sensor settings are stored in flash memory inside the sensor. Flash memory has an expected lifetime of
100,000 writes. To maximize lifetime, avoid frequent or unnecessary file save operations.

Environment and Lighting

Avoid strong ambient light sources

The imager used in this product is highly sensitive to ambient light. Do not operate this device near
windows or lighting fixtures that could influence measurement or data acquisition.If the unit must be
installed in an environment with high ambient light levels, a lighting shield or similar device may need to
be installed to prevent light from affecting measurement.

Avoid installing sensors in hazardous environments
To ensure reliable operation and to prevent damage to sensors, avoid installing the sensor in locations

« that are humid, dusty, or poorly ventilated;
« with a high temperature, such as places exposed to direct sunlight;
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« where there are flammable or corrosive gases;

« where the unit may be directly subjected to harsh vibration or impact;
« where water, oil, or chemicals may splash onto the unit;

« where static electricity is easily generated.

Ensure that ambient conditions are within specifications

Sensors are suitable for operation between 0-50° C (0-40° C for Gocator 2500 sensors) and 25-85%
relative humidity (non-condensing). Measurement error due to temperature is limited to 0.015% of full
scale per degree C. The storage temperature is -30-70° C.

The Master network controllers are similarly rated for operation between 0-50° C.

The sensor must be heat-sunk through the frame it is mounted to. When a sensor is properly heat
A sunk, the difference between ambient temperature and the temperature reported in the sensor's
health channel is less than 15° C.

Sensors are high-accuracy devices, and the temperature of all of its components must therefore
A be in equilibrium. When the sensor is powered up, a warm-up time of at least one hour is required
to reach a consistent spread of temperature in the sensor.
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Getting Started

The following sections provide system and hardware overviews, in addition to installation and setup
procedures.

Sensor Part Numbers

Use the following to understand sensor part numbers:

31xxxxD-yy-z-01-p

— 1 1 T

Model Hardware Laser Class: Spectrum Package:
Version 2,2M,3R, 0r3B  (some models): T=Top Mount
R=red S =Side Mount

B=blue

Example: Gocator 2330 with Class 2 laser = 312330D-2-R-01-T

Hardware and Firmware Capabilities

The following table lists the overall hardware and firmware capabilities of the different hardware
versions of line profile sensors.

New tools and
Runs firmware

Enhanced Enhanced Runs firmware Runs firmware PROFINET in
processor!  sensitivity? 2.0to 3.6 4.0to 4.5 SR1 :;i:sl:; to firmware 5.1
and later
2000 X
2100 & 2300 A/B X X X
2100 & 2300 C X X X
2100 & 2300 D X X X X
2400 A X X X X
2500 A X X X

1. More powerful sensor controller, allowing Gocator-based solutions to run faster than before, at a
lower overall temperature.

2. Twice the sensitivity of previous generations and effectively lower laser classifications (from 3B to 3R
in some cases, and from 3R to 2 in many cases). This lets you scan darker targets at higher speeds
without the safety considerations of class 3B lasers.

3. The Aand B versions of Gocator 2100 and 2300 sensors can run the latest versions of firmware, but
they do not support the new tools and PROFINET output protocol available in these versions. You
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can however use these features if you accelerate the sensors using GoMax or the PC-based Gocator
accelerator. For more information on the accelerator, see Gocator Acceleration on page 597. For a
complete list of tools not available on non-accelerated A revision sensors, see below.

The following tools are not available on non-accelerated revision A Gocator 2100 or 2300 sensors:

Profile Advanced Height
Profile Circle Radii
Profile Closed Area
Profile Edge

Profile Line Advanced
Profile Template Matching
Surface Arithmetic
Surface Ball Bar

Surface Barcode
Surface Circular Edge
Surface Curvature
Surface Direction Filter

Surface Extend

Upgrade Path

Surface Filter
Surface Flatness
Surface Mask
Surface OCR
Surface Section
Surface Segmentation
Surface Stitch
Surface Track
Surface Transform
Surface Vibration Correction
Feature Create

Feature Robot Pose

If you are upgrading from a 3.6 or 4.x firmware indicated in the upgrade path below, make sure to follow
the sequence of firmware upgrades. Make sure that your sensor is compatible with all firmware versions
before upgrading, and make note of which firmware capabilities are available on the hardware version of
your sensor. For more information on compatibility, see Hardware and Firmware Capabilities on the

previous page.

3.6 > 3.6 SR5 — 4.4 — 4.6 SR2 — 5.x/6.x
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Hardware Overview

The following sections describe Gocator and its associated hardware.

Gocator Sensor

LASER EMITTER

1/0 CONNECTOR

POWER/LAN CONNECTOR
SERIAL NUMBER

POWER, RANGE, LASER
INDICATORS

Gocator 2140 / 2340

Item

Description

Camera

Laser Emitter

I/0 Connector

Power / LAN Connector
Power Indicator

Range Indicator

Laser Indicator

Serial Number

Observes laser light reflected from target surfaces.

Emits structured light for laser profiling.

Accepts input and output signals.

Accepts power and laser safety signals and connects to 1000 Mbit/s Ethernet network.
llluminates when power is applied (blue).

llluminates when camera detects laser light and is within the sensor's measurement
range (green).

llluminates when laser safety input is active (amber).

Unique sensor serial number.

Gocator Cordsets

Gocator sensors use two types of cordsets: the Power & Ethernet cordset and the I/0 cordset.

The Power & Ethernet cordset provides power, laser safety interlock to the sensor. It is also used for
sensor communication via 1000 Mbit/s Ethernet with a standard RJ45 connector. The Master version of
the Power & Ethernet cordset provides direct connection between the sensor and a Master network
controller, excluding Master 100 (for more information, see Master Network Controllers on page 1020).
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The 1/0 cordset provides digital I/0 connections, an encoder interface, RS-485 serial connection, and an
analog output.

CORDSET, GOCATOR I/0, Xm CORDSET, POWER & ETHERNET, Xm CORDSET, GOCATOR POWER & ETHERNET TO MASTER, Xm

PIGTAILED LEADS
=

=
RJ45 8 PIN JACK

M16 /0 CONNECTOR M16 CONNECTOR M16 CONNECTOR
19 PIN, MALE 14 PIN, FEMALE 14 PIN, FEMALE

The maximum cordset length is 60 m.

See Gocator I/0 Connector on page 1014 and Gocator Power/LAN Connector on page 1012 for pinout
details.

See Accessories on page 1039 for cordset lengths and part numbers. Contact LMI for information on
creating cordsets with customized lengths and connector orientations.

Master 100
The Master 100 is used by sensors for standalone system setup (that is, a single sensor).
7 :
‘(ﬁ, Mester
Master Ethernet Port — ETHERNET ﬂ @@ 'gr —— Master Host Port
N
rowm_O
Master Power Port——, Power O[ I
—— v 48V Power Supply*
(Pin 1) sy O i
Sensor 10 Port s:m Ej
TRIGGER
(Pin 1)
N\ J
\ z Encoder/Output Port
Item Description
Master Ethernet Port Connects to the RJ45 connector labeled Ethernet on the Power/LAN to Master cordset.
Master Power Port Connects to the RJ45 connector labeled Power/Sync on the Power/LAN to Master
cordset. Provides power and laser safety to the sensor.
Sensor I/0 Port Connects to the I/O cordset.
Master Host Port Connects to the host PC's Ethernet port.
Power Accepts power (+48 V).
Power Switch Toggles sensor power.

Gocator Line Profile Sensors: User Manual Getting Started « 27



Item

Description

Safety Switch

Trigger
Encoder

Digital Output

Toggles safety signal provided to the sensors [O= off, |= on]. This switch must be set to
on in order to scan with laser-based sensors.

Signals a digital input trigger to the sensor.

Accepts encoder A, B and Z signals.

Provides digital output.

See Master 100 on page 1020 for pinout details.

Master 400 / 800 / 1200 / 2400

The Master 400, 800, 1200, and 2400 network controllers let you connect more than two sensors:

Master 400: accepts four sensors

« Master 800 accepts eight sensors
o Master 1200: accepts twelve sensors

SENSOR PORTS 1-4

Master 2400: accepts twenty-four sensors

LED INDICATORS

SENSOR PORTS 5-8
SENSOR PORTS 1-4
LED INDICATORS

Master
e e

i Cioo

i FR gon SR LT

POWER AND SAFETY

ENCODER

Master Eizz
W’ 800 22 Z2RFTY)

INPUT

Master 400 and 800
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SENSOR PORTS 1-12
LED INDICATORS

@) s\ @)
Master = mﬁﬁﬁﬁﬁ MASTER 1200 FRONT
1200 = S EZIFTIN iy e
o i o
SENSOR PORTS 13-24
SENSOR PORTS 1-12
LED INDICATORS \
@) - N e e et ||O
W’ Master Tl i s |
2400 = S EEITLTARD pmpoaf 30 Af AF J|\mE AF JE 1LY MASTER 2400 FRONT
© ©
000000 0000G0
“DOOOOOOOOOGD ®ooooooooooo® MASTER 1200/2400 REAR
@] ®  Foo6060 Foooc @ O
GROUND CONNECTION
POWER AND SAFETY
ENCODER
INPUT
Master 1200 and 2400
Item Description
Sensor Ports Master connection for sensors (no specific order required).
Ground Connection Earth ground connection point.
Power and Safety Power and safety connections. Safety input must be high in order to scan with laser-
based sensors.
Encoder Accepts encoder signal.
Input Accepts digital input.

For pinout details for Master 400 or 800, see Master 400/800 on page 1022.

For pinout details for Master 1200 or 2400, see Master 1200/2400 on page 1036.

Master 810 / 2410

The Master 810 and 2410 network controllers let you connect multiple sensors to create a multi-sensor
system:

« Master 810 accepts up to eight sensors
« Master 2410 accepts up to twenty-four sensors

Both models let you divide the quadrature frequency of a connected encoder to make the frequency
compatible with the Master, and also set the debounce period to accommodate faster encoders. For
more information, see Configuring Master 810 on page 45. (Earlier revisions of these models lack the
DIP switches.)
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SENSOR PORTS 1-8

LED INDICATORS

[@) @)
MASTER 810 FRONT
@) o
SYNCIN/OUT
(FOR DAISY-CHAINING)
(@) o
MASTER 810 REAR
@) O
POWER AND SAFETY
ENCODER
INPUT
DIP SWITCHES
Master 810
SENSOR PORTS 17-24
SENSOR PORTS 9-16
SENSOR PORTS 1-8
LED INDICATORS \
© Master O
2440 MASTER 2410 FRONT
ot ity [22RY2299)
@) == o
SYNCIN/OUT 4
(FOR DAISY-CHAINING)
@) @)
H MASTER 2410 REAR
@) — o
POWER AND SAFETY
ENCODER
INPUT
DIP SWITCHES
Master 2410
Item Description

Sensor Ports

Power and Safety

Encoder
Input
DIP Switches

LED Indicators

Master connection for sensors (no specific order required).

Power and safety connections. Safety input must be high in order to scan with laser-
based sensors.

Accepts encoder signal.
Accepts digital input.

Configures the Master (for example, allowing the device to work with faster encoders).
For information on configuring Master 810 and 2410 using the DIP switches, see
Configuring Master 810 on page 45.

For more information, see Master 810/2410 on page 1026.
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For pinout details, see Master 810/2410 on page 1026.

Alighment Targets

Targets are used for alignment and calibrating transport systems.

Disks are typically used with systems containing a single sensor and can be ordered from LMI
Technologies. When choosing a disk for your application, select the largest disk that fits entirely within
the required field of view. See Accessories on page 1039 for disk part numbers.

40mm DIAMETER DISK\
" gomn

S

For dual- and multi-sensor systems, where sensor laser planes are roughly coplanar, bars are required to
match the length of the system by following the guidelines illustrated below. (LMI Technologies does not
manufacture or sell bars.)

100mm DIAMETER DISK

LENGTH OF BAR SHOULD BE GREATER
THAN THE COMBINED FIELD OF VIEW OF
ALL SENSORS.

HOLE DISTANCE (BETWEEN HOLES' CENTERS).

ONE HOLE PER SENSOR, CENTERED IN
EACH SENSOR'S FIELD OF VIEW.

DIAMETER MUST BE LARGE ENOUGH FOR

HOLE TO BE DETECTED BY SENSOR
(DEPENDS ON SENSOR RESOLUTION).

For multi-sensor systems in a ring layout, use a polygon-shaped alignment target. The number of corners
in the target should correspond with the number of sensors in the system. Sensors should be positioned
so that each sensor can scan a corner and surrounding surface.
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For more information on alignment, see Aligning Sensors on page 146.

System Overview

Gocator sensors can be installed and used in a variety of scenarios. Sensors can be connected as
standalone devices, dual-sensor systems, or multi-sensor systems.

Standalone System

Standalone systems are typically used when only a single sensor is required. The device can be
connected to a computer's Ethernet port for setup and can also be connected to devices such as
encoders, photocells, or PLCs.
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POWER: 24-48VDC @ 13W ,
WIRE RICH 1/O LASER SAFETY: +24-48VDC TO ENABLE

AS REQUIRED BY APPLICATION

GOCATOR
IN - ENCODER / TRIGGER

OUT - SERIAL / ANALOG / DIGITAL

GOCATOR
[/0 CORDSET

POWER & ETHERNET
CORDSET

USER PC
(can be disconnected
after setup)

Dual-Sensor System

In a dual-sensor system, two sensors work together to perform data acquisition and output the
combined results. The controlling sensor is referred to as the Main sensor, and the other sensor is

referred to as the Buddy sensor. The sensor's software recognizes three installation orientations:
Opposite, Wide, and Reverse.

A Master network controller (excluding Master 100) must be used to connect two sensors in a dual-
sensor system. Power and Ethernet to Master cordsets are used to connect sensors to the Master.
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GOCATOR 2300 SERIES

MAIN GOCATOR
BUDDY GOCATOR

POWER, LASER SAFETY,
TRIGGER INPUTS, ENCODER

MASTER 400/800/1200/2400

GOCATOR I/0
CORDSET

GOCATOR
POWER AND ETHERNET

CORDSET

Multi-Sensor System

A Master network controller (excluding Master 100) can be used to connect two or more sensors into a
multi-sensor system. Master cordsets are used to connect the sensors to a Master. The Master provides
a single point of connection for power, safety, encoder, and digital inputs. A Master
400/800/810/1200/2400/2410 can be used to ensure that the scan timing is precisely synchronized
across sensors. Sensors and client computers communicate via an Ethernet switch (1 Gigabit/s
recommended).

Master networking hardware does not support digital, serial, or analog output.
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GOCATOR 2300 SERIES

GOCATOR

GOCATOR POWER AND ETHERNET
TO MASTER CORDSET

Gocator Line Profile Sensors: User Manual

POWER, LASER SAFETY,
TRIGGER INPUTS, ENCODER

CATSE ETHERNET CABLE

MASTER 400/800/1200/2400
USER PC

|| GIGABIT ETHERNET SWITCH
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Installation

The following sections provide grounding, mounting, and orientation information.

Sensors should be mounted using a model-dependent number of screws. Some models also provide the
option to mount using bolts in through-body holes. Refer to the dimension drawings of the sensors in
Specifications on page 950 for the appropriate screw diameter, pitch, and length, and bolt hole diameter.

Proper care should be taken in order to ensure that the internal threads are not damaged from

A

cross-threading or improper insertion of screws.

Sensors should not be installed near objects that might occlude a camera's view of the projected light.
(Gocator 2880 is an exception, as it is specifically designed to compensate for occlusions.)

i

Sensors should not be installed near surfaces that might create unanticipated laser reflections.
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The sensor must be heat sunk through the frame it is mounted to. When a sensor is properly
A heat sunk, the difference between ambient temperature and the temperature reported in the
sensor's health channel is less than 15° C.

Gocator sensors are high-accuracy devices. The temperature of all of its components must be
A in equilibrium. When the sensor is powered up, a warm-up time of at least one hour is required
to reach a consistent spread of temperature within the sensor.

The examples below illustrate the possible mounting orientations for standalone and dual-sensor
systems.

See Layout on page 103 for more information on orientations.

Standalone Orientations

Single sensor above conveyor
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Single sensor on robot arm

Dual-Sensor System Orientations:

Main must be on the left side (when

Side-by-side for wide-area measurement (Wide)

looking into the connector)

of the Buddy (Wide)

Getting Started « 38

Gocator Line Profile Sensors: User Manual



Above/below for two-sided measurement (Opposite) Main must be on the top
with Buddy on the bottom (Opposite)

For more information on setting up a dual-sensor system, see
http://Imi3d.com/sites/default/files/APPNOTE_Gocator_2300_Gocator_4.x_Dual_Sensor_Setup_

Guide.pdf.

Cordset Bend Radius Limits

Limit bends in cordsets based on which type you are using (standard or high flex). The following table
lists the bend limits, as well as number of bends performed in LMI's testing.

D In the table below, part numbers do not include the length indicator.

Bend Radius Limits

Outer Number of Number of
Cable Type Cordset Part Numbers Diameter Static (mm) Dynamic (mm) Ticks Ticks (U-shape)
(90° Tick Tock) P
Power and
Ethernet to
30858, 30877,
Master 889 45 140 > 2,000,000
Standard 30861, 30880
Power and
Ethernet
1/0 30864,30883 8 45 124 >2,000,000
Power and
Ethernetto
301165, 301173,
Master 85 34 40 > 2,000,000 > 7,000,000
High Flex 301176,301171
Power and
Ethernet
1/0 301175,301172 9 34 40 >2,000,000 >7,000,000
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Static: 45 mm Dynamic (Power and Ethernet / Power and Ethernet to Master): 140 mm Dynamic (1/0): 124 mm

J /

Standard cordset bend radius limits

Static: 34 mm Dynamic: 40 mm

A A

High flex cordset bend radius limits

The following illustrations show the test setups used to determine the number of bends.

8

Sample fixed tool I/\\

P

W=Weight
R=Bend Radius

\\Samp le

|
W

Tick-tock test setup (6 = 180°)

U-shape test setup (L = 500 mm).
For cordset part numbers, see Accessories on page 1039.

For more information on cordsets, see Gocator Cordsets on page 26.
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Grounding

Components of a sensor system should be properly grounded.

Gocator sensors should be grounded to the earth/chassis through their housings and through the
grounding shield of the Power /0 cordset. Sensors have been designed to provide adequate grounding
through their mounting screws. Always check grounding with a multi-meter to ensure electrical
continuity between the mounting frame and the sensor's connectors.

0 The frame or electrical cabinet that the sensor is mounted to must be connected to earth ground.

Recommended Practices for Cordsets

If you need to minimize interference with other equipment, you can ground the Power & Ethernet or the
Power & Ethernet to Master cordset (depending on which cordset you are using) by terminating the
shield of the cordset before the split. The most effective grounding method is to use a 360-degree
clamp.

CORDSET, POWER & ETHERNET, Xm CORDSET, GOCATOR POWER & ETHERNET TO MASTER, Xm

Attach the 360-degree clamp before the split

To terminate the cordset's shield:

1. Expose the cordset's braided shield by cutting
the plastic jacket before the point where the
cordset splits.
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2. Install a 360-degree ground clamp.

The rack mount brackets provided with all Masters are designed to provide adequate grounding through
the use of star washers. Always check grounding with a multi-meter by ensuring electrical continuity
between the mounting frame and RJ45 connectors on the front.

N When using the rack mount brackets, you must connect the frame or electrical cabinet to which
the Master is mounted to earth ground.

N You must check electrical continuity between the mounting frame and RJ45 connectors on the
front using a multi-meter.

If you are mounting Master 810 or 2410 using the provided DIN rail mount adapters, you must ground
the Master directly; for more information, see Grounding When Using a DIN Rail (Master 810/2410)
below.

Grounding When Using a DIN Rail (Master 810/2410)

If you are using DIN rail adapters instead of the rack mount brackets, you must ensure that the Master is
properly grounded by connecting a ground cable to one of the holes indicated below. The holes on the
bottom of the unit accept M4 screws. The holes on the sides of the unit accept M3 screws.

N You can use any of the holes shown below. However, LMI recommends using the holes indicated
on the housing by a ground symbol.
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Mounting holes

Mounting holes
Master 810 (bottom) Master 810
and 2410

b (sides) 5 5 [© 5
@) o (@) f
1 I ® ® ©
= © (\_)
o C Recommended
grounding hole
O
© ©
° °
Mounting holes
Master 2410 (bottom)
© ®
O
o} O o O le)
o o o
O @]
® © e’ ®

Mounting holes

An additional ground hole is provided on the rear of Master 810 and 2410 network controllers, indicated
by a ground symbol.

Potential differences and noise in a system caused by grounding issues can sometimes cause sensors to
reset or otherwise behave erratically. If you experience such issues, see the Gocator Grounding Guide
(https://downloads.Imi3d.com/gocator-grounding-guide) in the Download center for additional

grounding schemes.

Installing DIN Rail Clips: Master 810 or 2410

You can mount the Master 810 and 2410 using the included DIN rail mounting clips with M4x8 flat
socket cap screws. The following DIN rail clips (DINM12-RC) are included:

Older revisions of Master 810 and 2410 network controllers use a different configuration for the DIN rail
clip holes.

Gocator Line Profile Sensors: User Manual Getting Started « 43


https://downloads.lmi3d.com/gocator-grounding-guide
https://www.winford.com/products/dinm15.php

To install the DIN rail clips:

1. Remove the 1U rack mount brackets.

2.
Master 810:

Master 2410:

DIN rail clip holes

DIN rail clip holes

Current revision

Holes for horizontal
mounting orientation

Holes for vertical
mounting orientation

Older revision

DIN rail clip holes

Locate the DIN rail mounting holes on the back of the Master (see below).

DIN rail clip holes

Current revision

Holes for horizontal
mounting orientation

S

®0
©°

Holes for vertical /

mounting orientation

Older revision
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3. Attach the two DIN rail mount clips to the back of the Master using two M4x8 flat socket cap screws for each
one.

The following illustration shows the installation of clips on a Master 810 (current revision) for horizontal
mounting:

O Ensure that there is enough clearance around the Master for cabling.

Configuring Master 810

If you are using Master 810 with an encoder that runs at a quadrature frequency higher than 300 kHz,
you must use the device's divider DIP switches to limit the incoming frequency to 300 kHz.

D Master 810 supports up to a maximum incoming encoder quadrature frequency of 6.5 MHz.

The DIP switches are located on the rear of the device.

ON
SIRIRIRISIS]S
1234567

D Switches 5 to 8 are reserved for future use.

e (]

This section describes how to set the DIP switches on Master 810 to do the following;

« Set the divider so that the quadrature frequency of the connected encoder is compatible with the
Master.

« Set the debounce period to accommodate faster encoders.

To set the divider, you use switches 1 to 3. To determine which divider to use, use the following formula:
Output Quadrature Frequency = Input Quadrature Frequency / Divider

In the formula, use the quadrature frequency of the encoder (for more information, see Encoder
Quadrature Frequency on the next page) and a divider from the following table so that the Output
Quadrature Frequency is no more than 300 kHz.
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Divider Switch 1 Switch 2 Switch 3

1 OFF OFF OFF
2 ON OFF OFF
4 OFF ON OFF
8 ON ON OFF
16 OFF OFF ON
32 ON OFF ON
64 OFF ON ON
128 ON ON ON
D The divider works on debounced encoder signals. For more information, see Setting the

Debounce Period below.

Encoder Quadrature Frequency

Encoder quadrature frequency is defined as illustrated in the following diagram. It is the frequency of
encoder ticks. This may also be referred as the native encoder rate.

Encoder signal period

Enc_A m—|—|—|—|_

Encoder quadrature frequency

You must use a quadrature frequency when determining which divider to use (see Setting the Divider on
the previous page). Consult the datasheet of the encoder you are using to determine its quadrature
frequency.

N Some encoders may be specified in terms of encoder signal frequency (or period). In this case,
convert the signal frequency to quadrature frequency by multiplying the signal frequency by 4.

If the quadrature frequency of the encoder you are using is greater than 3 MHz, you must set the
debounce period to “short.” Otherwise, set the debounce period to “long.”

You use switch 4 to set the debounce period.
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Debounce period Switch 4

short debounce ON

long debounce OFF

Rut-Scanning System Setup

The following sections describe how to set up a Gocator 2375 rut-scanning system.

Layout

The Gocator 2375 sensor is designed to cover a scan width of up to 4.2 m by using 8 sensors mounted
in parallel.

REQUIRED SENSOR SPACING = 2341.09 mm

¢oE IR WY 4

36.52° CLEARANCE DISTANCE = 750 mm
—.

784.92 mm
1463.63 mm

\

ACHIEVABLE MR = 787.49 mm

IMIN REQUIRED MR = 200 mm

REQUIRED FOV = 4200 mm

The diagram above shows the clearance distance and measurement range required in a typical setup.
Use the specification estimator (Gocator-2375_Specification_Estimator.xlIsx) to calculate the X and Z
resolution of the sensors with different combinations of clearance distance and measurement range.

System Setup

Atypical Gocator 2375 system is set up as a multi-sensor system. The sensors are powered using a
Master network controller (excluding Master 100).
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POWER, LASER SAFETY,
GOCATOR 2300 SERIES TRIGGER INPUTS, ENCODER

GOCATOR

GOCATOR POWER AND ETHERNET
TO MASTER CORDSET

To connect a Gocator 2375:

1. Connect the Power and Ethernet to Master cordset to the Power/LAN connector on the sensor.
2. Connect the RJ45 jack labeled Power to an unused port on the Master.

3. Connectthe RJ45 jack labeled Ethernet to an unused port on the switch.

4. Repeatthe steps above for each sensor.

See Master 400/800 on page 1022 and Master 1200/2400 on page 1036 for more information on how to
install a Master.

Each sensor is shipped with a default IP address of 192.168.1.10. Before you add a sensor to a multi-
sensor system, its firmware version must match that of the other sensors, and its IP address must be
unique.

To configure a Gocator 2375 for the first time:

1. Setupthe sensor's IP address.
a. Follow the steps in Running a Standalone Sensor System on page 53.

b. Make sure that there is no other sensor in the network with the IP address 192.168.1.10.

2. Upgrade the firmware.
a. Follow the steps in Firmware Upgrade on page 118.

3. Setup profiling parameters.
a. Follow the steps in Scan Setup and Alignment on page 122 to set up profiling parameters. Typically,
trigger, active area, and exposure will need to be adjusted.
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An isolated layout should be used. Under this layout, each sensor can be independently controlled by
the SDK. The following application notes explain how to operate a multi-sensor system using the SDK.

APPNOTE_Gocator_4.x_Multi_Sensor_Guide.zip
Explains how to use the SDK to create a multi-sensor system, and multiplex their timing.

Gocator-2000-2300_appnote_multi-sensor-alignment-calibration.zip
Explains how to use the SDK to perform alignment calibration of a multi-sensor system.

You can find the app notes under the How-to category in LMI's online Gocator resources.

Example code is included with both of the application notes above.

Gocator Line Profile Sensors: User Manual Getting Started « 49


http://lmi3d.com/resources/gocator?type_1=how_to_guides

Network Setup

The following sections provide procedures for client PC and sensor network setup.

DHCP is not recommended for sensors. If you choose to use DHCP, the DHCP server should try
D to preserve IP addresses. Ideally, you should use static IP address assignment (by MAC address)
to do this.
N The following sections refer to using the sensor's web interface. For important information on
browser compatibility, see Browser Compatibility on page 85.

Client Setup

To connect to a sensor from a client PC, you must ensure the client's network card is properly
configured.

Sensors are shipped with the following default network configuration:

Setting Default
DHCP Disabled
IP Address  192.168.1.10

Subnet Mask 255.255.255.0
Gateway 0.0.0.0

All sensors are configured to 192.168.1.10 as the default IP address. For a dual-sensor system, the
Main and Buddy sensors must be assigned unique addresses before they can be used on the same
D network. Before proceeding, connect the Main and Buddy sensors one at a time (to avoid an

address conflict) and use the steps in See Running a Dual-Sensor System on page 54 to assign each
sensor a unique address.
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To connect to a sensor for the first time:

1. Connect cables and apply power.

Sensor cabling is illustrated in System
Overview on page 32.

2. Change the client PC's network
settings.
Windows 7

a.

Open the Control Panel, select
Network and Sharing Center,
and then click Change Adapter
Settings.

Right-click the network connection
you want to modify, and then click
Properties.

On the Networking tab, click
Internet Protocol Version 4
(TCP/IPv4), and then click
Properties.

Select the Use the following IP
address option.

Enter IP Address "192.168.1.5"
and Subnet Mask "255.255.255.0",
then click OK.

Gocator Line Profile Sensors: User Manual

POWER: 24-48VDC @ 13W
WIRE RICH 1/0 LASER SAFETY: +24-48VDC TO EN?BLE

AS REQUIRED BY APPLICATION ) /
GOCATOR /

IN - ENCODER / TRIGGER
OUT - SERIAL / ANALOG / DIGITAL

GOCATOR
1/0 CORDSET

POWER & ETHERNET

CORDSET
(can be disconnected
after setup)
General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192,168, 1 . 5
Subnet mask: 255 .255.255. 0

Default gateway:

1@ Usg the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:
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Mac OS Xv10.6 e e S ——

a. Open the Network pane in Locaton: pAsomatm
System Preferences and select | © siiiga | SmpEmmD
o Arbort = may not be able to comnedt.
Ethernet. o Fual doser ¢ Conbgure (analy 18}
b. Set Configure to Manually © S € sk et
: : o Bluetooth e vonet Masic B
Not Connected Router:
c. Enter IP Address "192.168.1.5" L s
and Subnet Mask "255.255.255.0",
then click Apply. +[=le: @
P ernenrrmmrmem e EAssisvmerrelerevereiiapoiye)

See Troubleshooting on page 949 if you experience any problems while attempting to establish a
connection to the sensor.
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Gocator Setup

The Gocator is shipped with a default configuration that will produce 3D data for most targets.

The following describes how to set up a sensor system for operations. After you have completed the
setup, you can perform a scan to verify basic sensor operation.

To configure a standalone sensor system:

1. Power up the sensor. 1
The power indicator (blue) should turn on immediately. E

POWER LED -
H iiﬂ

2. Enter the sensor's IP address (192.168.1.10) in a web ( ) ([ _ )
€ > C ¢ hip/192.168.1.10 »
browser. QJ < ‘7 >

The sensor interface loads.
If a password has been set, you will be prompted to
provide it and then log in.

3. Gotothe Manage page. % —_ Iy = &

Manage Scan Measure  Output Dashboard

4. Ensure that Replay mode is off (the slider is set to the R(e(ff!;y Snapshot
left). |l
) stp———1 | =@
D Replay mode disables measurements. |
Start

Safety_in+

5. Ensure that the Laser Safety Switch is enabled or the
Laser Safety input is high.

6. Go tothe Scan page.

7. Observe the profile in the data viewer

8. Press the Start button or the Snapshot on the Toolbar
to start the sensor.

Standalone

POWER SAFETY
The Start button is used to run sensors continuously. J
The Snapshot button is used to trigger the capture of a @ @

single frame. _@EE@@@_

= % =

Master 400/800/1200/2400

+ Vin{#]
= Vin=)

24V-48VDC  SAFETY

[ A T I A R |

a4 L] - - L -

L_Vvin—J Ls8J
Master 810/2410
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9. Move a targetinto the sensor's projected light. ”‘M — o ——
If a target object is within the sensor's measurement
range, the data viewer will display scan data, and the
sensor's range indicator will illuminate.

Top {250 uS)

If no scan data is displayed in the data viewer, see
Troubleshooting on page 949.

10. Press the Stop button. sam.
The projected light should turn off.

s S 2y
~— — =

Stop

All sensors are shipped with a default IP address of 192.168.1.10. Ethernet networks require a unique IP
address for each device, so you must set up a unique address for each sensor.

To configure a dual-sensor system:

1. Turn off the sensors and unplug the Ethernet
network connection of the Main sensor.
All sensors are shipped with a default IP
address of 192.168.1.10. Ethernet networks
require a unique IP address for each device.
Skip step 1 to 3 if the Buddy sensor's IP
address is already set up with an unique
address.

MAIN

1/0 CORDSET

2. Power up the Buddy sensor.

The power LED (blue) of the Buddy sensor POWER INDICATOR
should turn on immediately.

3. Enter the sensor's IP address 192.168.1.10 in « > ‘ c
a web browser.

192.168.1.10 »

The web interface loads.

4, Gotothe Manage Page. —
gerae 2 T w & @
Scan Measure Output Dashboard
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10.

Modify the IP address to 192.168.1.11 in the
Networking category and click the Save
button.

When you click the Save button, you will be
prompted to confirm your selection.

Turn off the sensors, re-connect the Main
sensor's Ethernet connection and power-
cycle the sensors.

After changing network configuration, the
sensors must be reset or power-cycled
before the change will take effect.

Enter the sensor's IP address 192.168.1.10 in
a web browser.
The web interface loads.

Select the Manage page.

Go to Manage page, Sensor System panel,
and select the Visible Sensors panel.

The serial number of the Buddy sensor is
listed in the Available Sensors panel.

Select the Buddy sensor and click the Assign
button.

The Buddy sensor will be assigned to the
Main sensor and its status will be updated in
the System panel.
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Networking

Type: Manual

1P: 192.168.1.11

Subnet Mask: 255.255.255.0

Gateway: 0.0.00

Save

1/0 CORDSET

POWER AND ETHERNET CORDSET

€ 5 C Y nip/192.168.1.10 >

A T o = @

Manage Scan Measure  Output Dashboard

Buddy
Status: Model:
Version: Serial:
Master:

Visible Sensors

Serial Model Version State
Gocator 2330 4.0.9.84 Ready

Assign
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11.

12.

13.
14.

15.

16.

The firmware on Main and Buddy sensors
must be the same for Buddy assignment to
be successful. If the firmware is different,
connect the Main and Buddy sensor one ata
time and follow the steps in Firmware
Upgrade on page 118 to upgrade the
sensors.

Ensure that the Laser Safety Switch is
enabled or the Laser Safety input is high.

Ensure that Replay mode is off (the slider is
set to the left).

Go to the the Scan page.

Press the Start or the Snapshot button on famo
the Toolbar to start the sensors.

The Start button is used to run sensors

continuously, while the Snapshot button is

used to trigger a single profile.

POWER SAFETY

I

48V = &
Master 400/800/1200/2400
+Vin{d]
=Vin=)

24V-48VDC  SAFETY

[ A Y I R R |

L] Lo - - L -

L_Vin—J LsJ
Master 810/2410

Replay
(off)  Snapshot

St escley)

Start

Move a targetinto the laser plane. prfie

If a target object is within the sensor's
measurement range, the data viewer will
display scan data, and the sensor's range
indicator will illuminate.

If no scan data is displayed in the data
viewer, see Troubleshooting on page 949.

Lo (400 us)

Right 400 us}

Press the Stop button if you used the Start sam.
button to start the sensors.
The laser should turn off.
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Required Ports

The following table lists the ports used by sensors, the Ethernet-based protocols, the SDK, and the PC-
based accelerator. Use this information to determine whether you need to open ports on your network
and to understand the traffic that a sensor system will produce over a network.

Ports used

Port Data Packet Protocol Description

80 TCP Server for sensor web interface

502 TCP Modbus protocol communication

2016 UDP Internal (protocol-independent)

2017 TCP Internal (protocol-independent)

2018 TCP Internal (protocol-independent)

2019 TCP Internal (protocol-independent)

2020 ubDP Gocator protocol discovery; SDK; accelerator

3189 TCP Flash security policy server (only in Gocator 4.7 and earlier releases)
3190 TCP Gocator protocol control channel; SDK; accelerator
3191 TCP Emulator web port

3192 TCP Gocator protocol upgrade channel; SDK; accelerator
3194 TCP Gocator protocol health channel; SDK; accelerator
3195 TCP Gocator protocol private data

3196 TCP Gocator protocol discovery; SDK; accelerator

3197 UDP Emulator scenario management (RPC)

3220 UDP Gocator protocol discovery; SDK; accelerator

8190 TCP ASCII protocol

44818 TCP EtherNet/IP protocol (standard port)

44818 UDP EtherNet/IP protocol (standard port)

For more information on how the different protocols use these ports, see the appropriate section in
Protocols on page 720.

Next Steps

After you complete the steps in this section, the sensor system is ready to be configured for an
application using the software interface. The interface is explained in the following sections:

Management and Maintenance (page 99)
Contains settings for sensor system layout, network, motion and alignment, handling jobs, and sensor
maintenance.

Scan Setup and Alignment (page 122)
Contains settings for scan mode, trigger source, detailed sensor configuration, and performing
alignment.
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Models (page 184)
Contains settings for creating part matching models and sections.

Measurement and Processing (page 204)
Contains built-in measurement tools and their settings.

Output (page 578)
Contains settings for configuring output protocols used to communicate measurements to external
devices.

Dashboard (page 592)
Provides monitoring of measurement statistics and sensor health.

Toolbar (page 88)
Controls sensor operation, manages jobs, and replays recorded measurement data.
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How Gocator Works

The following sections provide an overview of how Gocator acquires and produces data, detects and
measures parts, and controls devices such as PLCs. Some of these concepts are important for
understanding how you should mount sensors and configure settings such as active area.

D You can use the Accelerator to speed up processing of data. For more information, see Gocator
Acceleration on page 597.

3D Acquisition
After a sensor system has been set up and is running, it is ready to start capturing 3D data.

Laser profile sensors project a laser line onto the target.

.'

~

The sensor's camera views the laser line on the target from an angle and captures the reflection of the
laser light off the target. The camera captures a single 3D profile—a slice, in a sense—for each camera
exposure. The reflected laser light falls on the camera at different positions, depending on the distance
of the target from the sensor. The sensor’s laser emitter, its camera, and the target form a triangle. The
sensor uses the known distance between the laser emitter and the camera, and two known angles—one
of which depends on the position of the laser light on the camera—to calculate the distance from the
sensor to the target. This translates to the height of the target. This method of calculating distance is
called laser triangulation.
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Target objects typically move on a conveyor belt or other transportation mechanism under a sensor
mounted in a fixed position. Sensors can also be mounted on robot arms and moved over the target. In
both cases, the sensor captures a series of 3D profiles, building up a full scan of the target. Sensor speed
and required exposure time to measure the target are typically critical factors in applications with line
profile sensors.

D Gocator sensors are always pre-calibrated to deliver 3D data in engineering units throughout
their measurement range.

Clearance Distance, Field of View and Measurement Range

Clearance distance (CD), field of view (FOV), and measurement range (MR) are important concepts for
understanding the setup of a sensor and for understanding results.

Clearance distance - The minimum distance from the sensor that a target can be scanned and
measured. A target closer than this distance will result in invalid data.

Measurement range - The vertical distance, starting at the end of the clearance distance, in which
targets can be scanned and measured. Targets beyond the measurement range will result in invalid data.

Field of view - The width on the X axis along the measurement range. At the far end of the
measurement range, the field of view is wider, but the X resolution and Z resolution are lower. At the
near end, the field of view is narrower, but the X resolution is higher. When resolution is critical, if
possible, place the target closer to the near end. (For more information on the relation between target
distance and resolution, see Z Resolution on page 62.)
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Resolution and Accuracy

The following sections describe X Resolution, Z Resolution, and Z Linearity. These terms are used in the
Gocator datasheets to describe the measurement capabilities of the sensors.

X resolution is the horizontal distance between each measurement point along the laser line. This
specification is based on the number of camera columns used to cover the field of view (FOV) at a
particular measurement range.

Because the FOV is trapezoidal (shown in red, below), the distance between points is closer at the near

range than at the far range. This is reflected in the Gocator data sheet as the two numbers quoted for X
resolution.

X Resolution is important for understanding how accurately width on a target can be measured.

When the sensor runs in Profile mode and Uniform Spacing is enabled, the 3D data is
0 resampled to an X interval that is different from the raw camera resolution. For more
information, see Uniform Data and Point Cloud Data on page 69.
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Imaging Unit

Range reported from
the same column

X Resolution at mid MR

X Resolution at FE

Z Resolution

Z Resolution gives an indication of the smallest detectable height difference at each point, or how
accurately height on a target can be measured. Variability of height measurements at any given moment,
in each individual 3D point, with the target at a fixed position, limits Z resolution. This variability is
caused by camera and sensor electronics.

Profile Variation in Time

L it
z L o ® lVa_natlun

{(mm) inZ

[
-

Time

Like X resolution, Z resolution is better closer to the sensor. This is reflected in the Gocator datasheets as
the two numbers quoted for Z resolution.

Z Linearity

Z linearity is the difference between the actual distance to the target and the measured distance to the
target, throughout the measurement range. Z linearity gives an indication of the sensor's ability to
measure absolute distance.
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Z linearity is expressed in the Gocator data sheet as a percentage of the total measurement range.
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Profile Output

Gocator represents a profile as a series of ranges, with each range representing the distance from the
origin. Each range contains a height (on the Z axis) and a position (on the X axis) in the sensor's field of

view.

Coordinate Systems

Data points are reported in one of three coordinate systems, which generally depends on the alignment
state of the sensor.

« Sensor coordinates: Used on unaligned sensors.
« System coordinates: Used on aligned sensors. Applies to either standalone or multi-sensor sys-
tems.

. Part and section coordinates: Data can optionally be reported using a coordinate system relative
to the part itself.

Understanding coordinate systems is an important part of understanding measurement results. These
coordinate systems are described below.

For all Gocator sensors, Y increases moving from the camera to the laser; for more information,
D see the coordinate system orientations illustrated in the specification drawings of your sensor in
Sensors on page 950.

Origin at center

<—+— FOV
(near)

MR

-

FOV (far)
Gocator 2130/2330 sensor

The Y axis represents the relative position of the part in the direction of travel. Y position increases as the
object moves forward (increasing encoder position).
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Direction of travel
of target

Gocator 2130/2330 sensor

The mounting direction, relative to the direction of travel, can be set using either the Normal or Reverse
layout. For more information, see Layout on page 103.

Understanding system coordinates is important for two reasons. First, they are the direct result of
performing the built-in alignment procedure. Second, they change how scan data is represented and
how measurement results should be interpreted.

Performing the built-in alignment procedure on sensors adjusts the coordinate system in relation to
sensor coordinates, resulting in system coordinates (for more information on sensor coordinates, see
Sensor Coordinates on the previous page). For more information on aligning sensors, see Alignment on
page 145.

The adjustments resulting from alignment are called transformations (offsets along the axes and
rotations around the axes). Transformations are displayed in the Sensor panel on the Scan page. For
more information on transformations in the web interface, see Transformations on page 134.

System coordinates are aligned so that the system X axis is parallel to the alignment target surface. The
system Z origin is set to the base of the alignment target object. In both cases, alignment determines the
offsetsin X and Z.

Alignment is used with a single sensor to compensate for mounting misalighment and to set a zero
reference, such as a conveyor belt surface.
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Z Origin at bottom
of alignment target.
X Origin at center of FOV.

Gocator 2130/2330 sensor

Additionally, in multi-sensor systems, alignment sets a common coordinate system. That is, scan data
and measurements from the sensors are expressed in a unified coordinate system.

MAIN BUDDY MAIN

Z Origin at bottom
of alignment target.

X Origin at center of FOV.

BUDDY
Gocator 2130/2330 sensors

Alignment can also determine offsets along the Y axis. This allows setting up a staggered layout in multi-
sensor systems. This is especially useful in side-by-side mounting scenarios, as it provides full coverage
for models with a small scan area.

As with sensor coordinates, in system coordinates, Y position increases as the object moves forward
(increasing encoder position).

Alignment also determines the Y Angle (angle on the X-Z plane, around the Y axis) needed to align sensor
data. This is also sometimes called roll correction.
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Alignment angle ———

.

Gocator 2130/2330: Y Angle
Y angle is positive when rotating from positive X to positive Z axis.

Similarly, tilt can be determined around the Z and the X axis, which compensates for the angle in height
measurements. These are sometimes called yaw correction and pitch correction, respectively. Intentional
rotation around the X axis is often used for specular mounting, that is, for scanning targets that are
shiny or reflective. Note however that X angle correction can't currently be corrected for using the
alignment procedure available on the Alignment panel. X angle can only be manually entered in the
Transformations panel. For more information on transformations in the web interface, see
Transformations on page 134.

Alignment angle ———

-

Gocator 2130/2330: X Angle
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Alignment angle —— 1
|

Gocator 2130/2330 sensor: Z Angle

Y

X angle is positive when rotating from positive Y to positive Z. Z angle is positive when rotating from
positive X to positive Y.

When applying the transformations, the object is first rotated around X, then 'Y, and then Z, and then the
offsets are applied.

When you work with parts or sections extracted from scan data, a different coordinate system is
available.

Part data can be expressed in aligned system coordinates or unaligned sensor coordinates. But part data
can also be represented in part coordinates: data and measurement results are in a coordinate system
that places the X and Y origins at the center of the part. The Z origin is at the surface surrounding the
alignment target (if the sensor or system has been aligned) or in the center of the center of the
measurement range (if the sensor or system has not been aligned).

D The Frame of Reference setting, in the Part Detection panel on the Scan page, controls
whether part data is recorded using sensor/system coordinates or part coordinates.
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X and Z origins
(aligned sensor)

Sections are always represented in a coordinate system similar to part coordinates: the X origin is always
at the center of the extracted profile, and the Z origin is at the bottom of the alignment target (or in the
center of the measurement range if the sensor is unaligned).

Switching between Coordinate Systems

In many situations, when working with part data that has been recorded with Frame of Reference set
to Part, it is useful to have access to the "real-world" coordinates, rather than part-relative coordinates.
Sensors provide special "global" measurements, in the Bounding Box tools, that you can use in scripts to
convert from part coordinates to sensor/system coordinates. Note that the same applies to sections.

For more information, see the Profile Bounding Box tool or the Surface Bounding Box tool, and the
Script tool.

Uniform Data and Point Cloud Data

The data that a sensor produces in Profile mode is available in two formats: as uniform (resampled) data
and as point cloud data. The sensor produces uniform data when Uniform Spacing is enabled and
produces point cloud data when Uniform Spacing is disabled. The setting is available in the Scan Mode
panel, on the Scan page.
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Scan Mode

Option

B Acquire Intensity

Uniform Spacing

When Uniform Spacing is enabled, the ranges that make up a profile are resampled so that the spacing
is uniform along the laser line (X axis). The resampling divides the X axis into fixed size "bins." Profile
points that fall into the same bin are combined into a single range value (Z).

Uniform Spacing Uniform Spacing
disabled enabled
Uneven spacing Even spacing
<>
. . <>
[ [
[ ) [ o [
AN S N A A N H B
X(mm) X(mm)

The size of the spacing interval is set under the Spacing tab in the Sensor panel on Scan page.

Resampling to uniform spacing reduces the complexity for downstream algorithms to process the profile
data from the sensor, but places a higher processing load on the sensor's CPU.

When uniform spacing is not enabled, no processing is required on the sensor. This frees up processing
resources in the sensor, but usually requires more complicated processing on the client side. Ranges in
this case are reported in (X, Z) coordinate pairs.

Most built-in measurement tools in the Gocator in Profile mode operate on profiles with uniform
spacing. A limited number of tools can operate on profiles without uniform spacing. For more
information on the profile tools, see Profile Measurement on page 266.

A drawback of uniform spacing is that if sensors are angled to scan the sides of a target, data on the
"verticals" is lost because points falling in the same "bin" are combined. When Uniform Spacing is
disabled, however, all points are preserved on the sides. In this case, the data can be processed by the
subset of tools that work on profiles without uniform spacing. Alternatively, the data can be processed
externally using the SDK.

Gocator Line Profile Sensors: User Manual How Gocator Works « 70



When uniform spacing is enabled, in the Ethernet output, only the range values (Z) are reported.
O The X positions can be reconstructed through the array index at the receiving end (the client).
For more information on Ethernet output, see Ethernet Output on page 579.

For information on enabling uniform spacing, see Scan Modes on page 123.

Data Generation and Processing

After scanning a target, a sensor can process the scan data to allow the use of more sophisticated
measurement tools. This section describes the following concepts:

« Surface generation
« Part detection
« Sectioning

Surface Generation

Laser profile sensors create a single profile with each exposure. These sensors can combine a series of
profiles gathered as a target moves under the sensor to generate a height map, or surface, of the entire
target.

Individual profiles are captured as a part
moves under the sensor, which are then
combined into a surface.

For more information, see Surface Generation on page 157.

Part Detection

After a sensor has generated data by combining single exposures into larger pieces of data, the firmware
can isolate discrete parts on the generated surface into separate scans representing parts.
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Gocator can then perform measurements on these isolated parts.

GapinY

direction

Gap in X
direction

Direction of travel &

Part detection is useful when measurements on individual parts are needed and for robotic pick and
place applications.

For more information on part detection, see Part Detection on page 160.

In Surface mode, the sensor can also extract a profile from a surface or part using a line you define on
that surface or part. The resulting profile is called a “section.” A section can have any orientation on the
surface, but its profile is parallel to the Z axis.

You can use most of Gocator's profile measurement tools on a section, letting you perform
measurements that are not possible with surface measurement tools.

For more information on sections, see Sections on page 198.

Part Matching

The sensor can match scanned parts to the edges of a model based on a previously scanned part (see
Using Edge Detection on page 185) or to the dimensions of a fitted bounding box or ellipse that
encapsulate the model (see Using Bounding Box and Ellipse on page 194). When parts match, the sensor
can rotate scans so that they are all oriented in the same way. This allows measurement tools to be
applied consistently to parts, regardless of the orientation of the part you are trying to match.
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Measurement

After Gocator scans a target and, optionally, further processes the data, the sensor is ready to take
measurements on the scan data.

Gocator provides several measurement tools, each of which provides a set of individual measurements,
giving you dozens of measurements ideal for a wide variety of applications to choose from. The
configured measurements start returning pass/fail decisions, as well as the actual measured values,
which are then sent over the enabled output channels to control devices such as PLCs, which can in turn
control ejection or sorting mechanisms. (For more information on measurements and configuring
measurements, see Measurement and Processing on page 204. For more information on output
channels, see Output and Digital Tracking on page 83.)

You can create custom tools that run your own algorithms. For more information, see GDK on
page 918.

A part's position can vary on a transport system. To compensate for this variation, Gocator can anchor a
measurement to the positional measurement (X, Y, or Z) or Z angle of an easily detectable feature, such
as the edge of a part. The calculated offset between the two ensures that the anchored measurement
will always be properly positioned on different parts.

Tool Chaining

Gocator's measurement and processing tools can be linked together: one tool uses another tool's output
as input. This gives you a great deal of control and flexibility when it comes to implementing your
application.

The following table lists the available outputs from Gocator's tools:
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Gocator tool outputs

Supported Output

Data Type
P Protocol

Measurement Single 64-bit value SDK, PLC protocols
Geometric Structured data Cannot be output via
Features values: for protocols

example, point or

line
Tool Data Binary data SDK

structure: Profile,
Surface, or Generic

Visualization in Data
Viewer

Rendered on tool's input
data

Rendered on tool's input
data

Rendered separately

Input for Other
Tools

Not supported as input,
positional and Z angle
measurements can be
used by some tools for
anchoring

Tools that accept the
specific features

Tools that accept the
specific data type

The following sections describe these types of output and how you use them as input.

Anchoring Measurements

Tools can use the positional measurements (X, Y, or Z) of other tools as anchors to compensate for
minor shifts of parts: anchored tools are “locked” to the positional measurements of the anchoring tool's
measurements. Some tools can also use a Z Angle measurement as an anchor. Typically, you will use
measurements from more easily found features on a target—such as an edge or a hole—as anchors to
accurately place other positional and dimensional measurements. This can help improve repeatability
and accuracy in the anchored tools. Note that anchoring measurements are used to calculate the offsets
of the anchored tools: the results from these measurements are not used as part of the anchored tool's

measurements.

Anchoring measurements are rendered as overlays on a tool's input data.
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N 12500
B 5333
4167
0.000
-4.167
-5.333

-12.500

Height measurements rendered a tool's input: a small PCB component (F2) relative to nearby surface (F1),
anchored to positional (X and Y) measurements of the hole (lower right)
and to the Z angle of a larger component to the left (white arrow)

You enable anchoring on the Anchoring tab on the Tools panel:

arameters Wlylaglelgip

X I Disabled 3 l
Surface Edge - Vertical/X

E Surface Edge - Horizontal X

7: Surface Hole/X S
Disabled

Z angle: SUTace Edge - VerticaliZ Angles

Note that anchoring is visualized on the anchored tool's input.

When combined with the matching and rotation capabilities of part matching, anchoring accounts for
most sources of variation in part position and orientation and, consequently, avoids many measurement
errors. For more information on anchoring, see Measurement Anchoring on page 229.
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Geometric Features

Many of Gocator's measurement tools can output data structures such as points, lines, planes, and
circles. These structures are called geometric features and contain the components you would expect: a
point geometric feature contains X, Y, and Z components (representing the location of the point in 3D
space). Examples of point geometric features output by Gocator's measurement tools are hole center
points, the tip and base of studs, or a position on a surface.

Geometric features are rendered as overlays on a tool's input data.

i
X (mim})

Point geometric feature (a hole's Center Point) rendered
on atool's input as a small white circle

Gocator's “Feature” tools (such as Feature Dimension and Feature Intersect) use geometric features as
inputs. For example, because the point geometric feature representing the center of a hole has X, Y, and
Z components, you can perform dimensional measurements between it and another geometric feature,
such as another hole or an edge. The Feature Create tool takes one or more geometric features as input
and generates new geometric features (for example, creating a line from two point geometric features).
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You can then perform measurements on those features directly in the tool or in other Feature

measurement tools. You can also use angle measurements on the newly created features for anchoring.
For more information on Feature tools, see Feature Measurement on page 551.

You enable geometric feature output on a tool's Features tab:

Surface Hole

Advanced | Anchoring —————

Source: Top v
MNominal Radius: | 1 5| mm
Radius Tolerance: | 1 | mim
Partial Detection: m

M Depth Limit: [ 5| mm
Region - I

Measurements
Center Point

ID: |

3]
Center Point geometric feature of a Surface Hole tool enabled on Features tab

You enable geometric feature inputs on a Feature tool's Parameters tab:
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[+ x]
Surface Hole 2 B

Feature Dimension

Point Surface Hole 1/Center Point =

Reference Feature | Surface Hole 2/Center Point # |

Surface Hole 1/Center Paint
Surface Hole 2/Center Point
Disabled

Surface Hole 1

<> <o

A dth D
| engt O
Height O
Distance O
ID: | 3|
Output

Filters =
Decision

Min: | D| mm
NEYH | D| mm

Setting the Point and Reference Feature to the Center Point
geometric features of two different holes

Geometric features are distinct from the “feature points” used by certain tools to determine which data
point in a region should be used in a measurement, for example, the maximum versus the minimum on

the Z axis of a data point in a region of interest:
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Anchoring

Source: Top

Feature | Max £
Average
Median
Centroid
Mazx X
Min X

O
Max 0O
O

e
i |

Min v

For more information on feature points, see Feature Points on page 222.

Tool Data

Some measurement and processing tools can output more complex data, which can be used as input by
other tools or SDK applications. The following types of data are available: Profile, Surface, and Generic.

Profile and Surface tool data are identical in nature to the data produced by a sensor scan, except that
they are the processed result from a tool. This kind of data can be used as input in compatible tools.
Examples of this kind of this kind of data are the Stitched Surface output from the Surface Stitch tool, or
the Filtered Surface output from the Surface Filter tool. Another important kind of data is the
Transformed Surface produced by the Surface Transform tool, which transforms (shifting or rotating on
the X, Y, and Z axes) the sensor's scan data; the Surface Transform tool supports a full 6 degrees of
freedom. For more information, see Transform on page 531.

Both Profile and Surface tool data can be visualized in the data viewer, not as an overlay, however, but as
independent data. The following is the output of the Surface Filter tool . Note that the first drop-down is
set to Tool, to tell the sensor to display the tool data output, rather than the sensor output:
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The following shows the scan data coming directly from the sensor's scan engine. Note that the first

drop-down is set to Surface, rather than Tool.
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You enable this processed outputin a tool's Data tab:
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Source: Top v
Surface Count 3 -

Enforce Frame Order

Start Frame Index 1
B surface Parameters 1
B surface Parameters 2

B surface Parameters 3

Measurements

Stitched Surface ™

Stitched Surface tool enabled in Surface Stitch tool

You enable tool data input on a tool's Parameters tab, using the Stream drop-down:
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surface Stitch o+ I

Stream: Surface .
Surface

saures Surface Stitch/Stitched Surface:

Region Mode Flexible -

[l

Region Number

Region 1

3O
i |iii -

Region 2

Global Flatness Mode All Points

I
AF

Data Filtering

M Display Points in Region

Unit um .

Setting a Surface Flatness tool's input to a Surface Stitch tool's data output

Generic tool data can't be visualized. It can however be accessed from GDK tools or SDK applications you
create. Examples of Generic tool data are the Segments Array data produced by the Surface
Segmentation tool, or the Output Measurement data produced by the Surface Flatness. For more
information on the SDK, see GoSDK on page 907. Generic tool data is enabled in the same way as Profile
and Surface tool data, from the tool's Data tab.

You may need to switch the first data viewer drop-down to “Tool” to view Profile or Surface tool data:

Surface - [Surface Stitch/Captured]

Tool * || Surface Stitc... 5 || Top :
I I
Surface :

Output and Digital Tracking

After Gocator has scanned and measured parts, the last step in the operation flow is to output the
results and/or measurements.
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One of the main functions of Gocator sensors is to produce pass/fail decisions, and then control
something based on that decision. Typically, this involves rejecting a part through an eject gate, but it can
also involve making decisions on good, but different, parts. This is described as “output” in Gocator.
Gocator supports the following output types:

« Ethernet (which provides industry-standard protocols such as Modbus, EtherNet/IP, and ASCII, in
addition to the Gocator protocol)

« Digital

« Analog

« Serial interfaces

An important concept is digital output tracking. Production lines can place an ejection or sorting
mechanism at different distances from where the sensor scans the target. For this reason, Gocator lets
you schedule a delayed decision over the digital interfaces. Because the conveyor system on a typical
production line will use an encoder or have a known, constant speed, targets can effectively be “tracked”
or "tagged." Gocator will know when a defective part has traveled far enough and trigger a PLC to
activate an ejection/sorting mechanism at the correct moment. For more information on digital output
tracking, see Digital Output on page 583.
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Gocator Web Interface

The following sections describe how to configure sensors using the Gocator web interface.

Browser Compatibility

LMI recommends Chrome, Firefox, or Edge for use with the Gocator web interface.

If you choose to use other browsers, please note the following limitations.

Internet Explorer 11 Switches to Software Rendering+

If you use sensors with large datasets on Internet Explorer 11, you may encounter the following issue.

If the PC connected to a sensor is busy, Internet Explorer may switch to software rendering after a
specific amount of time. If this occurs, data is not displayed in the data viewer, and the only reliable way
to recover from the situation is to restart the browser.

It is possible to remove the time limit that causes this issue, but you must modify the computer’s
registry. To do so, follow Microsoft's instructions at https://support.microsoft.com/en-
us/help/3099259/update-to-add-a-setting-to-disable-500-msec-time-limit-for-webgl-frame.

Internet Explorer 11 Displays "Out of Memory"

If you use sensors with large datasets on Internet Explorer 11, you may encounter the following issue.

In some situations, you may encounter “Out of Memory” errors in the sensor's web interface. This issue
can be resolved by checking two options in Internet Explorer.

To correct out of memory issues in Internet Explorer 11:

1. Inupper right corner, click the settings icon (:2), and choose Internet options.

- ] X
Search... O~ ; 1
Print
File
Zoom (100%)
Safety

Add site to Apps

A

View downloads Ctrl+)
Manage add-ons

F12 Developer Tools

Go to pinned sites

Compatibility View settings

Internet options %
About Internet Explorer

2. Inthe dialog that opens, click the Advanced tab, and scroll down to the Security section.
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Internet Options ? *

General Security Privacy Content Connections  Programs Advanced

Settings

% Security ES
[] allow active content from CDs to run on My Computer*
Allow active content to run in files on My Computer™
] allow software to run or install even if the signature is invi
] Block unsecured images with other mixed content
Chedk for publisher's certificate revocation
Chedk for server certificate revocation™
Chedk for signatures on downloaded programs
] Do not save encrypted pages to disk
] Empty Temporary Internet Files folder when browser is de
] Enable 64-bit processes for Enhanced Protected Mode™®
Enable DOM Storage
] Enable Enhanced Protected Mode™
[+ Enable Integrated Windows Authentication™ w7

£ >

*Takes effect after you restart your computer

Restore advanced settings

Reset Internet Explorer settings

Resets Internet Explorer’s settings to their default

condition, Reget...

You should only use this if your browser is in an unusable state,

Corcel | | oo

3. Inthe dialog, check both "Enable 64-bit processes for Enhanced Protected Mode" and "Enable Enhanced
Protected Mode".

[ TSR T T ST IO T VST
Chedk for signatures on downloaded programs
] Do not save encrypted pages to disk
] Empty Temporary Internet Files folder when browser is de
Enable 64-bit processes for Enhanced Protected Mode™® )
Enable DOM Storage
Enable Enhanced Protected Mode® )
[+/| Enable Integrated Windows Authentication™ N

4. Click OK and then restart your computer for the changes to take effect.

Other Internet Explorer 11 Limitations

Drag-and-drop operations in the Tools Diagram panel are not supported in Internet Explorer 11 (for
more information, see Working with the Tools Diagram on page 237).
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You may also experience significant performance issues when using multiple data viewers in Internet
Explorer 11 (for more information, see Using Multiple Data Viewer Windows on page 206).

User Interface Overview

Gocator sensors are configured by connecting to the IP address of a sensor with a web browser.

The web interface is shown below.

1 2 3 4 5
I |

6 4

X f}f ﬁ‘i Iy B & oy 0% (&ﬁ
Manage Scan Model Measure  Output Dashboard e Otz M -
8 —Jjobz efauiy -JEi W — 0 oy
Profile Scan Mode
View: Profile : | Top = M,O - m
9
1 0 Jop pA0LS) Video Surface
Option
M Acquire Intensity
@ Uniform Spacing
Trigger Max Frame Rate: [ECCR) (+)
Sensor (+
Alignment m ‘;
Filters
1 1 & Quick Edit
Element Description
1 Manage page Contains settings for sensor system layout, network, motion and
alignment, handling jobs, and sensor maintenance. See Management and
Maintenance on page 99.
2 Scan page Contains settings for scan mode, trigger source, detailed sensor
configuration, and performing alignment. See Scan Setup and Alignment on
page 122.
3 Model page Lets you set up sections and part matching. See Models on page 184
4 Measure page Contains built-in measurement tools and their settings. See Measurement
and Processing on page 204.
5 Output page Contains settings for configuring output protocols used to communicate
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measurements to external devices. See Output on page 578.
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Element Description

6 Dashboard page Provides monitoring of measurement statistics and sensor health. See
Dashboard on page 592.

7 CPU Load and Speed Provides important sensor performance metrics. See Metrics Area on
page 96.
8 Toolbar Controls sensor operation, manages jobs, and filters and replays

recorded data. See Toolbar below.
9 Configuration area Provides controls to configure scan and measurement tool settings.

10 Data viewer Displays sensor data, tool setup controls, and measurements. See Data
Viewer on page 167 for its use when the Scan page is active and on page
205 for its use when the Measure page is active.

11 Status bar Displays log messages from the sensor (errors, warnings, and other
information) and frame information, and lets you switch the interface

language. For more information, see Status Bar on page 96.

The toolbar is used for performing operations such as managing jobs, working with replay data, and
starting and stopping the sensor.

[new] - H t. 3 M - ! Y Replay 'g/-; @ﬁ@\ @
1 2 3
Element Description
1 Job controls For saving and loading jobs.
2 Replay data controls For downloading, uploading, and exporting recorded data.
3 Sensor operation / replay control Use the sensor operation controls to start sensors, enable and

filter recording, and control recorded data.

Asensor can store several hundred jobs. Being able to switch between jobs is useful when a sensor is
used with different constraints during separate production runs. For example, width decision minimum
and maximum values might allow greater variation during one production run of a part, but might allow
less variation during another production run, depending on the desired grade of the part.

Most of the settings that can be changed in the sensor's web interface, such as the ones in the Manage,
Measure, and Output pages, are temporary until saved in a job file. Each sensor can have multiple job
files. If thereis a job file that is designated as the default, it will be loaded automatically when the sensor
is reset.
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When you change sensor settings using the sensor web interface in the emulator, some changes are
saved automatically, while other changes are temporary until you save them manually. The following
table lists the types of information that can be saved in a sensor.

Setting Type Behavior

Job Most of the settings that can be changed in the sensor's web interface, such as the ones in
the Manage, Measure, and Output pages, are temporary until saved in a job file. Each
sensor can have multiple job files. If there is a job file that is designated as the default, it
will be loaded automatically when the sensor is reset.

Alignment Alignment can either be fixed or dynamic, as controlled by the Alignment Reference
setting in Motion and Alignment in the Manage page.

Alignment is saved automatically at the end of the alignment procedure when
Alignment Reference is set to Fixed. When Alignment Reference is set to
Dynamic, however, you must manually save the job to save alignment.

Network Address Network address changes are saved when you click the Save button in Networking on
the Manage page. The sensor must be reset before changes take effect.

The job drop-down list in the toolbar shows the jobs stored in the sensor. The job that is currently active
is listed at the top. The job name will be marked with "[unsaved]" to indicate any unsaved changes.

[new] - M

Job drop-down Save

To create a job:

1. Choose [New] in the job drop-down list and type a name for the job.

2. Click the Save button [ or press Enter to save the job.
The job is saved to sensor storage using the name you provided. Saving a job automatically sets it as
the default, that is, the job loaded when then sensor is restarted.

Tosave a job:

« Click the Save button .

The job is saved to sensor storage. Saving a job automatically sets it as the default, that is, the job
loaded when then sensor is restarted.

To load (switch) jobs:
« Select an existing file name in the job drop-down list.

The job is activated. If there are any unsaved changes in the current job, you will be asked whether you want
to discard those changes.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 89



You can perform other job management tasks—such as downloading job files from a sensor to a
computer, uploading job files to a sensor from a computer, and so on—in the Jobs panel in the Manage
page. See Jobs on page 113 for more information.

Sensors can record and replay recorded scan data, and also simulate measurement tools on recorded
data. This feature is most often used for troubleshooting and fine-tuning measurements, but can also be
helpful during setup.

Recording and playback are controlled using the toolbar controls.

Replay
(off) Snapshot

Record Start

Recording and playback controls when replay is off
To record live data:

1. Toggle Replay mode off by setting the slider to the left in the Toolbar.

O Replay mode disables measurements.

2. (Optional) Configure recording filtering.
For more information on recording filtering, see Recording Filtering on page 92.

3. Click the Record button to enable recording.

@

The center of the Record button turns red.

When recording is enabled (and replay is off), the sensor will store the most recent data as it runs.
Remember to disable recording if you no longer want to record live data. (Press the Record button
again to disable recording).

4. Press the Snapshot button or Start button.
The Snapshot button records a single frame. The Start button will run the sensor continuously and all
frames will be recorded, up to available memory. When the memory limit is reached, the oldest data
will be discarded.

O Newly recorded data is appended to existing replay data unless the sensor job has been modified.
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Replay Mode Enabled

Data displayed is simulated from a recording.
Press Play to begin simulation.

Y Replay (@f

Replay Step
(on) forward
Step back Play

Playback controls when replay is on

Toreplay data:

1.

Toggle Replay mode on by setting the slider to the right in the Toolbar.
The slider's background turns blue and a Replay Mode Enabled message is displayed.

Use the Replay slider or the Step Forward, Step Back, or Play buttons to review data.

The Step Forward and Step Back buttons move the current replay location forward and backward by a
single frame, respectively.

The Play button advances the replay location continuously, animating the playback until the end of the
replay data.

The Stop button (replaces the Play button while playing) can be used to pause the replay at a particular
location.

The Replay slider (or Replay Position box) can be used to go to a specific replay frame.

Tosimulate measurements on replay data:

1.

Toggle Replay mode on by setting the slider to the right in the Toolbar.
The slider's background turns blue and a Replay Mode Enabled message is displayed.
To change the mode, Replay Protection must be unchecked.

Go to the Measure page.

Modify settings for existing measurements, add new measurement tools, or delete measurement tools

as desired. For information on adding and configuring measurements, see Measurement and Processing
on page 204.

Use the Replay Slider, Step Forward, Step Back, or Play button to simulate measurements.

Step or play through recorded data to execute the measurement tools on the recording.

Individual measurement values can be viewed directly in the data viewer. Statistics on the
measurements that have been simulated can be viewed in the Dashboard page; for more information
on the dashboard, see Dashboard on page 592.
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Toclear replay data:

1. Stop the sensor if itis running by clicking the Stop button.

2. Clickthe Clear Replay Data button TI.

Recording Filtering

Replay data is often used for troubleshooting. But replay data can contain thousands of frames, which
makes finding a specific frame to troubleshoot difficult. Recording filtering lets you choose which frames
the sensor records, based on one or more conditions, which makes it easier to find problems.

Recording Fllter X

Record data that matches: Any Condition

Conditlons

qk

M Any Measurement Pass

M Any Data At/Above Thresholc

qk

M single Measurement Pass

ik

How a sensor treats conditions

Setting Description

Any Condition The sensor records a frame when any condition is true.

All Conditions The sensor only records a frame if all conditions are true.

Conditions

Setting Description

Any Measurement The sensor records a frame when any measurement is in the state you select.

The following states are supported:

e pass

« fail or invalid
« fail and valid
« valid

o invalid

Single Measurement The sensor records a frame if the measurement with the ID you specify in ID is in the
state you select. This setting supports the same states as the Any Measurement
setting (see above).

Any Data At/Above Threshold: The sensor records a frame if the number of valid pointsin
the frame is above the value you specify in Range Count Threshold.

Below Threshold: The sensor records a frame if the number of valid points is below
the threshold you specify.

In Surface mode, the number of valid points in the surface is compared to the
threshold, not any sections that may be defined.
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To set recording filtering:

1. Make sure recording is enabled by clicking the Record button.

2. Click the Recording Filtering button Y.
3. Inthe Recording Filtering dialog, choose how the sensor treats conditions:
For information on the available settings, see How a sensor treats conditions on the previous page.
4. Configure the conditions that will cause the sensor to record a frame:
For information on the available settings, see Conditions on the previous page.
5. Click the "x" button or outside of the Recording Filtering dialog to close the dialog.
The recording filter icon turns green to show that recording filters have been set.

When you run the sensor, it only records the frames that satisfy the conditions you have set.

Replay data (recorded scan data) can be downloaded from a sensor to a client computer, or uploaded
from a client computer to a sensor.

Data can also be exported from a sensor to a client computer in order to process the data using third-
party tools.

D You can only upload replay data to the same sensor model that was used to create the data.

Replay Mode Enabled <Z>
Export Data di is simulated from a recording. \V’
Press Play to begin simulation.
Job1 = 322 My / 321| Y Replay ‘/;';“ R
I T T e
Download Clear replay
Upload
O Replay data is not loaded or saved when you load or save jobs.
To download replay data:

1. Click the Download button ¥.
2. Inthe File Download dialog, click Save.
3. Inthe Save As... dialog, choose a location, optionally change the name, and click Save.

To upload replay data:

1. Click the Upload button &,
The Upload menu appears.
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A ]/ T —

4 Upload
$. Upload and Merge

2. Inthe Upload menu, choose one of the following:
« Upload: Unloads the current job and creates a new unsaved and untitled job from the content of the
replay data file.

» Upload and merge: Uploads the replay data and merges the data's associated job with the current
job. Specifically, the settings on the Scan page are overwritten, but all other settings of the current
job are preserved, including any measurements or models.

If you have unsaved changes in the current job, the firmware asks whether you want to discard the
changes.
Information

Unsaved changes in current job! Discard changes?

Discard Cancel

3. Do one of the following:
» Click Discard to discard any unsaved changes.

« Click Cancel to return to the main window to save your changes.

4. Ifyou clicked Discard, navigate to the replay data to upload from the client computer and click OK.
The replay data is loaded, and a new unsaved, untitled job is created.

Replay data can be exported using the CSV format. If you have enabled Acquire Intensity in the Scan
Mode panel on the Scan page, the exported CSV file includes intensity data.

N Surface intensity data cannot be exported to the CSV format. It can only be exported separately
as a bitmap.
Job01 [default] - [ 2R IM =

E All data as CSV

Profile

Bl
|

ity data A
View: Profile - | Top : | (Sl

&

I
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To export replay data in the CSV format:
1. Inthe Scan Mode panel, switch to Profile or Surface.
2. Switch to Replay mode.

3. Click the Export button [ and select All Data as CSV.

In Profile mode, all data in the record buffer is exported. In Surface mode, only data at the current
replay location is exported.

Use the playback control buttons to move to a different replay location; for information on playback,
see To replay data in Recording, Playback, and Measurement Simulation on page 90.

4. (Optional) Convert exported data to another format using the CSV Converter Tool. For information on
this tool, see CSV Converter Tool on page 933.

The decision values in the exported data depend on the current state of the job, not the state

N during recording. For example, if you record data when a measurement returns a pass decision,
change the measurement's settings so that a fail decision is returned, and then export to CSV,
you will see a fail decision in the exported data.

Recorded intensity data can be exported to a bitmap (.BMP format). Acquire Intensity must be
checked in the Scan Mode panel while data was being recorded in order to export intensity data.

To export recorded intensity data to the BMP format:

« Switch to Replay mode and click the Export button [ and select Intensity data as BMP.

Only the intensity data in the current replay location is exported.
Use the playback control buttons to move to a different replay location; for information on playback,
see To replay data in Recording, Playback, and Measurement Simulation on page 90.

Job01 [default] = d2RIM =
B
Vid &
a0 | ||_
Wiew: Video +  Top E Ll

To export video data to a BMP file:

]

1. Inthe Scan Mode panel, switch to Video mode.
Use the playback control buttons to move to a different replay location; for information on playback,
see To replay data in Recording, Playback, and Measurement Simulation on page 90.

2. Switch to Replay mode.

3. Click the Export button [ and select Video data as BMP.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 95



The Metrics area displays two important sensor performance metrics: CPU load and speed (current
frame rate).

The CPU bar in the Metrics panel (at the top of the interface) displays how much of the CPU is being
utilized. Awarning symbol (4+) will appear next to the CPU bar if the sensor drops data because the CPU
is over-loaded.

CPL: 100 % ‘&

|

SHeed: 199 Hz
CPU at 100%

The Speed bar displays the frame rate of the sensor. A warning symbol (44) will appear next to it if
triggers (external input or encoder) are dropped because the external rate exceeds the maximum frame
rate.

Open the log for details on the warning. For more information on logs, see Log on the next page.

When a sensor is accelerated a "rocket" icon appears in the metrics area.

CPLU: 0 ¥
g Speed: 0 Hz

DEYERIAVE

The data viewer is displayed in both the Scan and the Measure pages, but displays different
information depending on which page is active.

When the Scan page is active, the data viewer displays sensor data and can be used to adjust the active
area and other settings. Depending on the selected operation mode (page 123), the data viewer can
display video images, profiles, sections, or surfaces. For details, see Data Viewer on page 167.

When the Measure page is active, the data viewer displays sensor data onto which representations of
measurement tools and their measurements are superimposed. For details, see Data Viewer on
page 205.

Status Bar

The status bar lets you do the following:

« Seesensor messages in the log.
« See frameinformation.

« Change the interface language.
« Switch to Quick Edit mode.
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The log, located at the bottom of the web interface, is a centralized location for all messages that the
sensor displays, including warnings and errors.

Clear Log Errors | Warnings | Information

0 7/8/2014, 2:22:57 PM - Error message
7/8/2014, 2:23:23 PM - Warning message
© 7/8/2014, 2:23:40 PM - Infomation message

A number indicates the number of unread messages:

To use the log:
1. Click on the Log open button &% at the bottom of the web interface.

2. Click onthe appropriate tab for the information you need.

The area to the right of the status bar displays useful frame information, both when the sensor is
running and when viewing recorded data.

> EN &2

This information is especially useful when you have enabled recording filtering. If you look at a recording
playback, when you have enabled recording filtering, some frames can be excluded, resulting in variable
"gaps" in the data.

The following information is available:

Frame Index: Displays the index in the data buffer of the current frame. The value resets to 0 when the
sensor is restarted or when recording is enabled.

Master Time: Displays the recording time of the current frame, with respect to when the sensor was
started.

Encoder Index: Displays the encoder value at the time of the last encoder Z index pulse. Note this is not
the same as the encoder value at the time the frame was captured.

Timestamp: Displays the timestamp the current frame, in microseconds from when the sensor was
started.

To switch between types of frame information:

« Click the frame information area to switch to the next available type of information.
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When working with a very large number of measurement tools (for example, a few dozen) or a very
complex user-created GDK tool, you can switch to a "Quick Edit" mode to make configuration faster.

o Quick Edit EN @

When this mode is enabled, the data viewer and measurement results are not refreshed after each
setting change. Also, when Quick Edit is enabled, in Replay mode, stepping through frames or playing
back scan data does not change the displayed frame.

N When a sensor is running, Quick Edit mode is ignored: all changes to settings are reflected
immediately in the data viewer.

The language button on the right side of the status bar at the bottom of the interface lets you change
the language of the interface.

> EN &2
To change the language:

1. Click the language button at the bottom of the web interface.

&

.

2. Choose a language from the list.

English
Frangais
Espafiol !
Portugués
I ()
I ()
#20]
B

oy
(2
=

The interface reloads on the page you were working in, displaying the page using the language you chose.
The sensor state is preserved.
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Management and Maintenance

The following sections describe how to set up the sensor connections and networking, how to calibrate
encoders and choose the alignment reference, and how to perform maintenance tasks.

Manage Page Overview

The sensor's system and maintenance tasks are performed on the Manage page.

Speed: OHz

T ol o) Y  Replay \1’; Q_i‘;i}ﬁ_@_

= 'ﬁ gy = & cPU: 0% @

Manage Scan Model  Measure Output Dashboard

Jobs [default] * EI .‘_', 3 m A5/

Manage

~ Sensor System Maln System
System setup and buddy :
CE B Status: Model: 2330 M Autostart

2 % t:y:i:dexltes Version: 47.11.28 Seriak: 11023
i ;

s ()
3 Networking aSTEr: diiaad

IP address settings

Devices
Motion and Allgnment

4_ Encoder resolution and travel
speed

5 Jobs

Download, upload and set default

6 Security
Admin and Technician passwords
Maintenance

7 — Upgrade, backup, restore, reset

Support
g | ?

& Manual, supportfile, and SDK

Serial Model Version State Master Buddy

Quick Edit

Element Description

1 Sensor System Contains sensor information, buddy assignment, and the
autostart setting. See Sensor System on the next page.

2 Layout Contains settings for configuring dual- and multi-sensor system
layouts.

3 Networking Contains settings for configuring the network. See Networking on
page 110.

4 Motion and Alignment Contains settings to configure the encoder. See Motion and

Alignment on page 111.

5 Jobs Lets you manage jobs stored on the sensor. See Jobs on
page 113.
6 Security Lets you change passwords. See Security on page 115.
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Element

7 Maintenance

8 Support

Description

Lets you upgrade firmware, create/restore backups, and reset

sensors. See Maintenance on page 116.

Lets you open an HTML version or download a PDF version of the

manual, download the SDK, or save a support file. Also provides

device information. See Support on page 119

Sensor System

The following sections describe the Sensor System category on the Manage page. This category
provides sensor information and the autostart setting. It also lets you choose which sensors to add to a
dual- or multi-sensor system.

Malntenance
Upgrade, backup, restore, reset

9 Support

& Manual, support file, and SDK

Manage
Sensor System Maln System
System setup and buddy
CEEEINE SR Ready | Model:2420 M Autostart
BB Layour Version: 4.7.11.28 Serial: 39902
BB Layout devices
Networking 52 connectea
IP address settings
& Devices
Motlon and Alignment - .
Encoder resolution and travel ST Lris I S s ey
speed Visible Sensors
i Jobs 40276 Gocator 2420 46.5.53 Connectable [+]
Download, upload and set default 40166 Gocator 2420 46553 Connectable o
Securlty 40279 Gocator 2420 46553 Connectable o
Admin and Technician passwords
40278 Gocator 2420 4.6.5.53 Connectable [+]

Remove All Buddies

Dual- and Multi-sensor Systems

Gocator supports dual- and multi-sensor systems. In these systems, data from each sensor is combined
into a single profile or surface, effectively creating a wider field of view. Any measurements you

configure work on the combined data.

You set up dual- and multi-sensor systems from the web interface. Setting up these systems involves

two steps:

1. Assigning one or more additional sensors, called Buddy sensors, to the Main sensor. For more inform-
ation, see Buddy Assignment on the next page.

2. Choosing the layout of the dual- or multi-sensor system. For more information, see Layout on

page 103.
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Mixed-Model Systems

You can combine different models of G2 sensors from the same series into a single system, taking
advantage of the higher resolution of one model and the wider field of view of another.

For example, some sensor models have much wider fields of view, but the trade-off is that their
resolution is much lower: finer features on targets are below their resolution and therefore can't be
measured. Models with smaller fields of view—which limit the maximum size of targets that can be
scanned—have much finer resolutions. You could therefore set up a sensor system containing one or
more high resolution sensors (such as Gocator 2510) with one or more sensors that provide a wider field
of view (such as Gocator 2530). This lets you perform high resolution inspection only on areas where it's
needed (that is, where there are fine features), while getting wide overall coverage from the other
sensors.

When combining different models in a single system that uses uniform data point spacing
(Uniform Spacing is enabled in the Scan Mode panel), the minimum X resolution of the lowest
resolution sensor limits the minimum X spacing of the entire system.

N When combining non-matching models in a system that does not use uniform spacing, all
sensors use their native X resolution. Typically, when using different models in a single system,
you will want to use non-uniform spacing.

For more information on setting X spacing, see Spacing Interval on page 142. For more
information on uniform spacing, see Uniform Data and Point Cloud Data on page 69.

It's important to note that when you assign Buddy sensors in a mixed-model system, Gocator uses the
Main sensor's default scanning values for the Buddy sensors, which may be incompatible with the
Buddy sensors and may prevent the system from starting or performing an alignment. For this reason,
after assigning Buddy sensors in a mixed-model system, ensure that the settings for each Buddy sensor
in the Sensor panel on the Scan page all have valid and in-range value (no errors indicated in the setting
fields). For more information, see Sensor on page 130.

Buddy Assignment

In a dual- or multi-sensor system, the Main sensor controls the other sensors, called the Buddy sensors,
after a Buddy sensor is assigned to the Main sensor. You configure both sensors through the Main
sensor's interface.

For information on mixed-model systems, see Mixed-Model Systems above.

Main and Buddy sensors must be assigned unique IP addresses before they can be used on the

D same network. Before proceeding, connect the Main and Buddy sensors one at a time (to avoid
an address conflict) and use the steps described in Running a Dual-Sensor System (page 30) to
assign each sensor a unique address.

O When a sensor is acting as a Buddy, it is not discoverable and its web interface is not accessible.
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Devices

Serial Model Version State Master Buddy

Visible Sensors

40276 Gocator 2420 46.5.53 Connectable [+]
40166 Gocator 2420 46553 Conneciable O
40279 Gocator 2420 46.5.53 Connectable o
40278 Gocator 2420 46.5.53 Connectable [+]

A sensor can only be assigned as a Buddy if its firmware matches the firmware of the Main
D sensor and it belongs to the same series as the Main sensor (for example, one or more Gocator
2510 sensors, or a combination of Gocator 2510 and Gocator 2530 sensors).

To assign a Buddy sensor:
1. Go to the Manage page and click on the Sensor System category.

2. Inthe Visible Sensors list, click the "plus" icon next to the sensor you want to add as a Buddy.
The sensor you added to the system appears in a Buddies list.

Devices

Serial Model Version State Master Buddy
Buddies

40276 : Gocator 2420 46553 Connected Connected (-]
Visible Sensors

40166 Gocator 2420 46553 Connectable (+]
40279 Gocator 2420 46553 Connectable o
40278 Gocator 2420 46553 Connectable (+]

3. Repeat the previous step to add more sensors to the system.

After you have assigned the desired number of Buddy sensors, you must specify system's layout. For
more information, see Layout on the next page. Additionally, after assigning Buddy sensors in a mixed-
model system, ensure that the settings for each Buddy sensor in the Sensor panel on the Scan page all
have valid and in-range value (no errors indicated in the setting fields). For more information, see Sensor
on page 130.

To remove a Buddy, click the "minus" icon next to the sensor you want to remove. To remove all
Buddies, click Remove All Buddies.

Sensors equipped with a 3B-N laser by default will turn off the laser if the temperature exceeds the safe
operating range. You can override the setting by disabling the overheat protection.

A Disabling the setting is not recommended. Disabling the overheat protection feature could lead
to premature laser failure if the sensor operates outside the specified temperature range.
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M Over Temperature Shutoff

Toenable/disable overheat temperature protection:

1. Check/uncheck the Over Temperature Shutoff option.
2. Save the jobfile.

Sensor Autostart

With the Autostart setting enabled, scanning and measurements begin automatically when the sensor

is powered on. Autostart must be enabled if the sensor will be used without being connected to a
compulter.

Main
S Ready | Model: 2340
Version: 4.4.374 Serial: 15776

Master: m M Autostart

Toenable/disable Autostart:

1. Gotothe Manage page and click on the Sensor System category.

2. Check/uncheck the Autostart option in the Main section.

The following sections describe the Layout category on the Manage page. This category lets you
configure dual- and multi-sensor systems.

Sensor System Layout Types Current Devices
System setup and buddy

assignment Normal Name Serial Position

Layout * Main 359802 Top 0
Layout devices D

Networking
IP address settings

Motlon and Alignment

Encoder resolution and travel
speed

i Jobs
Download, upload and set default
Securlty
Admin and Technician passwords
Malntenance
Upgrade, backup, restore, reset

o Support

§ Manual, support file, and SDK

* Main sensor
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Mounting orientations must be specified for a dual- or multi-sensor system. This information allows the
alignment procedure to determine the correct system-wide coordinates for laser profiling and
measurements. For more information on sensor and system coordinates, see Coordinate Systems on
page 64.

D Dual- and multi-sensor layouts are only displayed when a Buddy sensor has been assigned.

For multi-sensor layouts with sensors angled around the Y axis, to get "side" data, you must
uncheck Uniform Spacing before scanning. The Y offset, X angle, and Z angle transformations

O cannot be non-zero when Uniform Spacing is unchecked. Therefore, when aligning a sensor
using a bar alignment target with Uniform Spacing unchecked, set the Degrees of Freedom
setting to X, Z, Y Angle, which prevents these transformations from being non-zero.

Supported Layouts

Layout Type Example

Normal

The sensor operates as an isolated device.

Reverse

The sensor operates as an isolated device,
but in a reverse orientation. You can use
this layout to change the handedness of the
data.

Wide

Sensors are mounted in Left (Main) and
Right (Buddy) positions. This allows for a
larger combined field of view. Sensors may
be angled around the Y axis to avoid
occlusions.
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Layout Type Example

Reverse

Sensors are mounted in a left-right layout
as with the Wide layout, but the Buddy
sensor is mounted such that it is rotated
180 degrees around the Z axis to prevent
occlusion along the Y axis.

Sensors should be shifted along the Y axis
so that the laser lines align.

Opposite

Sensors are mounted in Top (Main) and
Bottom (Buddy) positions for a larger
combined measurement range and the
ability to perform Top/Bottom differential
measurements.

Grid

For systems composed of three or more
sensors. Sensors can be mounted in a 2-
dimensional grid using the settings in the
Layout Grid area below. Side-by-side and
top-bottom configurations are supported,

as well as combinations of these and
reversed orientations.
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Layout Type Example

To specify a standalone layout:
1. Gotothe Manage page and click on the Layout category.

2. Under Layout Types, choose Normal or Reverse layout by clicking one of the layout buttons.
Layout Types Current Devices

Normal Name Serial Position
Main 39902 Top 0

* Main sensor

See the table above for information on layouts.

N Before you can select a dual-sensor layout, you must assign a second sensor as the Buddy
sensor. For more information, see Dual- and Multi-sensor Systems on page 100.
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To specify a dual-sensor layout:
1. Gotothe Manage page and click on the Layout category.

2. Under Layout Types, choose a layout by clicking one of the layout buttons.
Layout Types Current Devices

Wide Mame Serial Position
Main 22282 Top D

L3 - -
:| 1] g T —— e
= || »— ==

* Main sensor

M Device Exposure Multiplexing

See the table above for information on layouts.

D Before you can select a multi-sensor layout, you must assign two or more additional sensors as
Buddy sensors. For more information, see Dual- and Multi-sensor Systems on page 100.

To specify a multi-sensor layout:
1. Go to the Manage page and click on the Layout category.

2. Under Layout Grid, click the "plus" icon to the right to add the desired number of columns in the grid.

Layout Types Current Devices
Grid Name Serial Position
Main 39902 TopO
Buddy 0 40276 None
Buddy 1 40278 None
Buddy 2 40166 None

* Main sensor

M Device Exposure Multiplexing

Layout Grid Columns: - 4  +
0 1 2 R
Top 30002* E Empty E Empty E Empty E
Reversed: [

Bottorn | Empty s Empry : Empty = Empty

ik

The Main sensor is automatically assigned to the first cell. You can however assign the Main sensor to
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any cell.

3. Choose a sensor from the drop-down in each cell you want to populate.

o | : |COETNEE| emey ¢ | Emey ¢

40273 k
40166

The following shows the layout of a four-sensor Wide system:

Top 39902* + || 40276 + | 40278 + | 40166 T

The following shows the layout of a four-sensor system, with two sensors on the top and two sensors on
the bottom:

See the table above for more information on layouts.

4. (Optional) For each sensor mounted in a reversed orientation in relation to the Main sensor (rotated
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180 degrees around the Z axis to avoid occlusions), check the Reversed option.

Layout Grid Columns: - 4 +

0 1 2 5

Top 38002* + | 40276 ¥ | 40278 * | 40166 B

Reversed: [ | Reversed: Reversed: W | Reversed:

a

Bottorn | Empty

ar
L L

Empty Empty B Empty

You must assign all Buddy sensors to a cell in the layout grid. Otherwise, the system will not run.

You can configure dual- and multi-sensor systems so that there is a slight delay between the exposures
of sensors or groups of sensors to eliminate laser interference, using the Device Exposure
Multiplexing setting. For more information, see Device Exposure Multiplexing below.

Device Exposure Multiplexing

If the sensors in a dual- or multi-sensor system are mounted such that the camera from one sensor can
detect the laser line from the other sensor, the Device Exposure Multiplexing option should be used
to eliminate laser interference. This setting creates a time offset for laser exposures and ensures that
interfering lasers are not triggered at the same time. Using this setting may reduce the maximum frame
rate.

Layout Types

Opposite

— —
..

* Main sensor

M Device Exposure Multiplexing

Gocator Line Profile Sensors: User Manual Gocator Web Interface 109



Layout Types

jujn

Grid

n]n]

M Device Exposure Multiplexing

* Main sensor

Toenable/disable exposure multiplexing:
1. Go to the Manage page and click on the Sensor System category.

2. Inthe Layout section, check/uncheck the Device Exposure Multiplexing option.
This option is only displayed if a buddy is assigned.

3. (Optional) If the system contains more than two sensors, assign the sensors to different banks.

Layout Grid
0 1

Top AZ0FA* = 26296 =
Reversed: M | Reversed: I
Bank: |_D| Bank: |_D|

Bottom 26297 = 12814 =
Reversed: M | Reversed: I
Bank: |_l| Bank: |_l|

Networking

The Networking category on the Manage page provides network settings. Settings must be configured
to match the network to which the sensors are connected.
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Manage

Sensor System
System setup and buddy
assignment

HE Layout

BB Layout devices

Networking
IP address settings

Motlon and Alignment

Encoder resolution and travel
speed

Jobs
Download, upload and set default

Securlty

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

9 Support

e Manual, support file, and SDK

Networking

Type:

IP:

Subnet Mask:

Gateway:

Manual

192.168.1.10

255.255.255.0|

0.0.0.0|

Save

To configure the network settings:

1.

2.

Go to the Manage page.

In the Networking category, specify the Type, IP, Subnet Mask, and Gateway settings.

The sensor can be configured to use DHCP or assigned a static IP address by selecting the appropriate
option in the Type drop-down.

Click on the Save button.
You will be prompted to confirm your selection.

Motion and Alighment

The Motion and Alignment category on the Manage page lets you configure alignment reference,
encoder resolution, and travel speed, and confirm that encoder signals are being received by the sensor.
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Sensor System Alignment
System setup and buddy
assignment Alignment Reference: Fixed B

HE Layout

BB Layout devices Encoder
Networking Resolution: | 1] mmitick
IP address settings
Motlon and Allgnment neotervEiuE o
Encoder resolution and travel Encoder Frequency: _ Hz
speed

i Jobs Speed
Download, upload and set default

Travel Speed: | ‘IOO| mmys

Security

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

9 Support
e« Manual, support file, and 5DK

Alighment Reference

The Alignment Reference setting can have one of two values: Fixed or Dynamic.

Alignment
Alignment Reference: Fixed =
Setting Description
Fixed A single, global alignment is used for all jobs. This is typically used when the sensor
mounting is constant over time and between scans, for example, when the sensor is
mounted in a permanent position over a conveyor belt.
Dynamic A separate alignment is used for each job. This is typically used when the sensor’s position

relative to the object scanned is always changing, for example, when the sensor is mounted
on a robot arm moving to different scanning locations.

To configure alignment reference:

1. Gotothe Manage page and click on the Motion and Alignment category.

2. Inthe Alignment section, choose Fixed or Dynamic in the Alignment Reference drop-down.

Encoder Resolution

You can manually enter the encoder resolution in the Resolution setting, or it can be automatically set
by performing an alignment with Type set to Moving and enabling Encoder or Speed Calibration; for
more information on performing alignment, see Alignment on page 145. Establishing the correct encoder
resolution is required for correct scaling of the scan of the target object in the direction of travel.
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Encoder

Resolution: 1| mmftick

Encoder resolution is expressed in millimeters per tick, where one tick corresponds to one of the four
encoder quadrature signals (A+/ A-/ B+ / B-).

Encoders are normally specified in pulses per revolution, where each pulse is made up of the

D four quadrature signals (A+/A- / B+ / B-). Because the sensor reads each of the four quadrature
signals, you should choose an encoder accordingly, given the resolution required for your
application.

To configure encoder resolution:
1. Gotothe Manage page and click on the Motion and Alignment category.

2. Inthe Encoder section, enter a value in the Resolution field.

Encoder Value and Frequency

The encoder value and frequency are used to confirm the encoder is correctly wired to the sensor and to
manually calibrate encoder resolution (that is, by moving the conveyor system a known distance and
making a note of the encoder value at the start and end of movement).

The Travel Speed setting is used to correctly scale scans in the direction of travel in systems that lack an
encoder but have a conveyor system that is controlled to move at constant speed. Establishing the
correct travel speed is required for correct scaling of the scan in the direction of travel.

Speed

Travel Speed: 100 mmys

Travel speed is expressed in millimeters per second.

To manually configure travel speed:
1. Go to the Manage page and click on the Motion and Alignment category.

2. Inthe Speed section, enter a value in the Travel Speed field.

Travel speed can also be set automatically by performing an alignment with Type set to Moving (see
Aligning Sensors on page 146).

The Jobs category on the Manage page lets you manage the jobs stored on a sensor.
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Manage

assignment

HE Layout

Networking

speed

Sensor System
System setup and buddy

BB Layout devices

Johs

Job1 [loaded] [default]

Job2

IP address settings

Meotlon and Allgnment
Encoder resolution and travel

Jobs
Download, upload and set default

Security

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

9 Support
Manual, support file, and SDK

Name:

Download...

Upload...

Load

Delete

Save

Element

Description

Name field
Jobs list

Save button
Load button
Delete button

Set as Default
button

Download...
button

Upload...
button

Used to provide a job name when saving files.

Displays the jobs that are currently saved in the sensor's flash storage.

Saves current settings to the job using the name in the Name field.

Loads the job that is selected in the job list. Reloading the current job discards any unsaved changes.

Deletes the job that is selected in the job list.

Sets the selected job as the default to be loaded when the sensor starts. When the default job is

selected, this button is used to clear the default.

Downloads the selected job to the client computer.

Uploads a job from the client computer.

Jobs can be loaded (currently activated in sensor memory) and set as default independently. For
example, Job1 could be loaded, while Job2 is set as the default. Default jobs load automatically when a

sensor is power cycled or reset.

Jobs

Job1 [loaded]
Job2 [default]

Unsaved jobs are indicated by "[unsaved]".
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Jobs

Job1
Job2 [loaded] [default] [unsaved]

Tosave a job:

1. Gotothe Manage page and click on the Jobs category.

2. Provide a name in the Name field.

To save an existing job under a different name, click on it in the Jobs list and then modify it in the Name
field.

3. Click on the Save button or press Enter.
Saving a job automatically sets it as the default, that is, the job loaded when then sensor is restarted.

To download, load, or delete a job, or to set one as a default, or clear a default:
1. Go to the Manage page and click on the Jobs category.
2. Selectajobinthe Jobs list.

3. Click on the appropriate button for the operation.

You can prevent unauthorized access to a sensor by setting passwords. Each sensor has two accounts:
Administrator and Technician.

By default, no passwords are set. When you start a sensor, you are prompted for a password only if a
password has been set.

Manage
Sensor System Administrator
Systemn setup and buddy
assignment Password:
ﬂ Layout . Confirm Password:
BB Layout devices
Networking Change Password
IP address settings .
Technician
Motlon and Allgnment
Encoder resolution and travel Password:
speed
Confirm Password:
Jobs
Download, upload and set default Change Password

Security

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

Support
?

Manual, support file, and SDK
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Account Types
Account Description

Administrator The Administrator account has privileges to use the toolbar (loading and saving jobs, recording and
viewing replay data), to view all pages and edit all settings, and to perform setup procedures such as
sensor alignment.

Technician The Technician account has privileges to use the toolbar (loading and saving jobs, recording and
viewing replay data), to view the Dashboard page, and to start or stop the sensor.

The Administrator and Technician accounts can be assigned unique passwords.

Toset or change the password for the Administrator account:
1. Gotothe Manage page and click on the Security category.
2. Inthe Administrator section, enter the Administrator account password and password confirmation.

3. Click Change Password.
The new password will be required the next time that an administrator logs in to the sensor.

To set or change the password for the Technician account:
1. Go to the Manage page and click on the Security category.

2. Inthe Technician section, enter the Technician account password and password confirmation.

3. Click Change Password.
The new password will be required the next time that a technician logs in to the sensor.

If the administrator or technician password is lost, the sensor can be recovered using a special software
tool. See Sensor Discovery Tool on page 932 for more information.

Maintenance

The Maintenance category in the Manage page is used to do the following;

« upgrade the firmware and check for firmware updates;
o back up and restore all saved jobs and recorded data;
« restore the sensor to factory defaults;

« reset the sensor.
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Sensor System Firmware
ggﬁfg,?’msfﬁfp and buddy Upgrade firmware and check for latest release.
HE Layout Current Version: 465161

Layout devices
LR Upgrade... Check Updates...

Networking
IP address settings

Meotlon and Allgnment

Encoder resolution and travel Backup and Restore
speed
7 Backup and restore all saved jobs and recorded data.
i Jobs
Download, upload and set default Restore... Backup...

Security
Admin and Technician passwords

Factory Restore
Maintenance
Upgrade, backup, restore, reset Restore sensor to factory settings. This will erase all saved jobs and settings.

9 Support Factory Restore...
e« Manual, support file, and 5DK e

Reset

Reset the sensor. Interface will reload in 20 seconds.

Reset

Sensor Backups and Factory Reset

You can create sensor backups, restore from a backup, and restore to factory defaults in the
Maintenance category.

Backup files contain all of the information stored on a sensor, including jobs and alignment.

An Administrator should create a backup file in the unlikely event that a sensor fails and a
D replacement sensor is needed. If this happens, the new sensor can be restored with the backup
file.

Backup and Restore
Backup and restore all saved jobs and recorded data.

Restore... Backup...

To create a backup:
1. Gotothe Manage page and click on the Maintenance category.
2. Click the Backup... button under Backup and Restore.

3. When you are prompted, save the backup.
Backups are saved as a single archive that contains all of the files from the sensor.
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Factory Restore

Restore sensor to factory settings. This will erase all saved jobs and settings.

Factory Restore...

To restore from a backup:

1. Gotothe Manage page and click on the Maintenance category.
2. Click the Restore... button under Backup and Restore.

3. When you are prompted, select a backup file to restore.
The backup file is uploaded and then used to restore the sensor. Any files that were on the sensor
before the restore operation will be lost.

To restore a sensor to its factory default settings:

1. Go to the Manage page and click on Maintenance.

2. Consider making a backup.
Before proceeding, you should perform a backup. Restoring to factory defaults cannot be undone.

3. Click the Factory Restore... button under Factory Restore.
You will be prompted whether you want to proceed.

LMI recommends routinely updating firmware to ensure that sensors always have the latest features
and fixes.

If you are upgrading from a 3.6 or 4.x firmware indicated in the upgrade path below, make sure to follow
the sequence of firmware upgrades. Make sure that your sensor is compatible with all firmware versions
before upgrading, and make note of which firmware capabilities are available on the hardware version of
your sensor. For more information on compatibility, see Hardware and Firmware Capabilities on

page 24.

3.6 > 3.6 SR5 = 4.4 — 4.6 SR2 — 5.x/6.X

In order for the Main and Buddy sensors to work together, they must be use the same firmware
D version. This can be achieved by upgrading through the Main sensor or by upgrading each sensor
individually.

Firmware
Upgrade firmware and check for latest release.

Current Version: 4.0.9.84

Upgrade... Check Updates...

Gocator Line Profile Sensors: User Manual Gocator Web Interface » 118



To download the latest firmware:
1. Gotothe Manage page and click on the Maintenance category.
2. Click the Check Updates... button in the Firmware section.

3. Download the latest firmware.

If a new version of the firmware is available, follow the instructions to download it to the client
computer.

If the client computer is not connected to the Internet, firmware can be downloaded and transferred to
the client computer by using another computer to download the firmware from LMI's website:
http://www.Imi3D.com/support/downloads.

To upgrade the firmware:

1. Go to the Manage page and click on the Maintenance category.
2. Click the Upgrade... button in the Firmware section.

3. Locate the firmware file in the File dialog and then click open.

4, Wait for the upgrade to complete.
After the firmware upgrade is complete, the sensor will self-reset. If a buddy has been assigned, it will
be upgraded and reset automatically.

The Support category in the Manage page is used to do the following:

« Open an HTML version or download a PDF version of the manual.
« Download the SDK.

« Save asupport file.

« Get device information.
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Sensor System

System setup and buddy
assignment

HH Layout
BB Layout devices

Networking
IP address settings

Meotlon and Allgnment

Encoder resolution and travel
speed

I
Download, upload and set default

Security

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

Support
Manual, support file, and SDK

Device Information

Part Number: 312330-2M-01

Version: 46.5.161

Support Flle

Serial: 11023

Download a support file which contains all jobs, data and current state of the sensor.

Filename: support
Description:
a
Download
User Manual: Open HTML Download PDF

Software Development Kit (SDK):

Download

Support Files

You can download a support file from a sensor and save it on your computer. You can then use the
support file to create a scenario in the emulator (for more information on the emulator, see Gocator
Emulator on page 604). LMI's support staff may also request a support file to help in troubleshooting.

Suppert Flle

Download a support file which contains all jobs, data and current state of the sensor.

Filename:

Description:

productionRunoi

To download a support file:

1. Gotothe Manage page and click on the Support category.

2. InFilename, type the name you want to use for the support file.

Download

When you create a scenario from a support file in the emulator, the filename you provide here is displayed
in the emulator's scenario list.

Support files end with the .gs extension, but you do not need to type the extension in Filename.

3. (Optional) In Description, type a description of the support file.
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When you create a scenario from a support file in the emulator, the description is displayed below the
emulator's scenario list.

4. Click Download, and then when prompted, click Save.

A Downloading a support file stops the sensor.

Manual Access

You can access the Gocator manuals from within the Web interface.

User Manual: Open HTML Download PDF

O You may need to configure your browser to allow pop-ups to open or download the manual.

To access the manuals:
1. Gotothe Manage page and click on the Support category

2. Nextto User Manual, click one of the following:

« Open HTML: Opens the HTML version of the manual in your default browser.

» Download PDF: Downloads the PDF version of the manual to the client computer.

Software Development Kit

You can download the Gocator SDK from within the Web interface.

Software Development Kit (SDK): Download

To download the SDK:
1. Gotothe Manage page and click on the Support category
2. Nextto Software Development Kit (SDK), click Download

3. Choose the location for the SDK on the client computer.

D For more information on the SDK, see Development Kits on page 907.
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Scan Setup and Alignment

The following sections describe the steps to configure sensors for data acquisition using the Scan page.
Setup and alignment should be performed before adding and configuring measurements or outputs.

Scan Page Overview

The Scan page lets you configure sensors and perform alignment.

X o o @ o = (ﬁ'q
peed: 0 Hz v
Manage Model  Measure OQutput  Dashboard —
defaul | E2m h ¢ v Em g [ ‘b\"‘_
ob3 [default = AT ‘¥ f Replay 'Y, /
Job3 [default] eplay \ S 3 [} )_

Surface

Scan Mode

Surface Top

: Eom E

L wERe %M E

| [RERSH]

13.945

Option
12173 P

W 10400 M Acquire Intensity

Trigger Max Frame Rate: ol 2
Sensor /-;‘ 3
Alignment o 4
Surface Generation ’E I 5
=4 6

Part Detection (3) l
7

Filters

Element

Description

1 Scan Mode panel

2 Trigger panel

3 Sensor panel

4 Alignment panel

5 Surface Generation
panel

6 Part Detection

panel
7 Filters panel
8 Data Viewer

Gocator Line Profile Sensors: User Manual

Contains settings for the current scan mode and other options. See Scan Modes on the
next page.

Contains trigger source and trigger-related settings. See Triggers on page 124.

Contains settings for an individual sensor, such as active area or exposure. See Sensor on
page 130.

Used to perform alignment. See Alignment on page 145.

Contains settings for surface generation. See Surface Generation on page 157.

Used to set the part detection logic for sorting data into discrete objects. See Part
Detection on page 160.

Contains settings for post-processing of the profiles. See Filters on page 153.

Displays sensor data and adjusts regions of interest. Depending on the current operation
mode, the data viewer can display video images or scan data. See Data Viewer on
page 167.
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The following table provides quick references for specific goals that you can achieve from the panels in

the Scan page.

Goal Reference
Select a trigger source that is appropriate for the application. Triggers (page 124)
Ensure that camera exposure is appropriate for scan data acquisition. Exposure (page 136)
Find the right balance between data quality, speed, and CPU utilization. Active Area (page 131)
Exposure (page 136)
Job File Structure (page 620)
Specify mounting orientations. Layout (page 103)

Align scan data to a common reference and so that values can be correctly scaled Aligning Sensors (page 146)

along the different axes.

Set up the part detection logic to create discrete objects from scan data. Part Detection (page 160)

Specify smoothing, gap-filling, and resampling parameters to remove effects of  Filters (page 153)

occlusions.

The sensor web interface supports a video mode and one or more data acquisition modes. The scan
mode can be selected in the Scan Mode panel.

Scan Mode

Option

Acquire Intensity
Uniform Spacing

Mode and Option

Description

Video

Profile

Surface

Outputs video images from the sensor. This mode is useful for configuring exposure
time and troubleshooting stray light or ambient light problems.

Outputs profiles and performs profile measurements.

Video images are processed internally to produce laser profiles and cross-sectional
measurements.

Outputs 3D point clouds and performs surface measurements. The sensor uses various

methods to generate a surface (see Surface Generation on page 157). Part detection
can be enabled on a surface to identify discrete parts (Part Detection on page 160).
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Mode and Option Description

Uniform Spacing When this option is enabled, data points are resampled to a uniform spacing (Uniform
Data and Point Cloud Data on page 69 for more information). Set the size of the
spacing in the Spacing tab (see Spacing Interval on page 142).

When the option is disabled, the sensor outputs unprocessed range data. The sensor
reports data points in (x, z) coordinate pairs. Post-processing is disabled. Only a subset
of the measurement tools is available.

Disable this option to extract ranges from the sensor at the highest possible rate.

The Y offset, X angle, and Z angle transformations cannot be non-
zero when Uniform Spacing is unchecked. Therefore, when aligning

D a sensor using a bar alignment target with Uniform Spacing
unchecked, set the Degrees of Freedom setting to X, Z, Y Angle,
which prevents these transformations from being non-zero.

If you are using a layout in which sensors are angled around the Y
axis in order to capture "side" data, you must uncheck Uniform

N Spacing. However, currently, only a limited set of built-in
measurement tools are able to perform measurements on the
resulting data. If more complex measurements are required, data
can be processed using an SDK-based application instead.

Acquire Intensity When this option is enabled, an intensity value will be produced for each data point.
For more information on intensity, see Intensity Output on page 182.

Atrigger is an event that causes a sensor to take a single image. Triggers are configured in the Trigger
panel on the Scan page.

When a trigger is processed, the laser is strobed and the camera exposes to produce an image. The
resulting image is processed inside the sensor to yield a profile (range/distance information). The data
can then be used for measurement.

The sensor can be triggered by one of the sources described in the table below.

If the sensor is connected to a Master 400 or higher, encoder and digital (external) input signals

over the 10 cordset are ignored. The sensor instead receives these signals from the Master; for

encoder and digital input pinouts on Masters, see the section corresponding to your Master in
D Master Network Controllers on page 1020.

If the sensor is connected to a Master 100 (or no Master is used), the sensor receives signals

over the 10 cordset. For information on connecting encoder and digital input signals to a sensor
in these cases, see Encoder Input on page 1017 and Digital Input on page 1016, respectively.

Trigger Source Description

Time Sensors have an internal clock that can be used to generate fixed-frequency triggers. The
external input can be used to enable or disable the time triggers.
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Trigger Source Description

Encoder An encoder can be connected to provide triggers in response to motion. Three encoder triggering
behaviors are supported. These behaviors are set using the Behavior setting.
Track Backward

A scan is triggered when the target object moves forward. If the target object moves backward, it
must move forward by at least the distance that the target travelled backward (this distance
backward is "tracked"), plus one encoder spacing, to trigger the next scan.

° Trigger Point

Encoder Spacing
| | |
[ B R I s
| | |
Position A B c
I | I | | | I | |
I I | | | | I | |
| | | | | | I | |
I | | | | | I | |
I | I | | | I | |
I | I | | I | |
I | | | | | | |
| | |
I | | | | I |
I | I | | | I |
I | I | | | I |
I I | I | I I |
Track Backward ! ‘ - ; ; | ; ‘ : !
I | I | | | I | |
I | | | I | I | |
I I I I | I I | I
I I I I I I I I
I . P
I | | | I | I
| I | | | I
I I I | I I
I I I I I [}
I | | | | I
I I | | | I
| I | I I [}
I I I | I }
I I I I I [}

Ignore Backward

A scan is triggered only when the target object moves forward. If the target object moves
backward, it must move forward by at least the distance of one encoder spacing to trigger the
next scan.

Encoder Spacing
| | |

|
Position A B

|

|

|

|

|

Bi-directional

A scan is triggered when the target object moves forward or backward.
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Trigger Source

External Input

Software

Description

Position

Bi-directional

° Trigger Point

When triggers are received at a frequency higher than the maximum frame rate, some triggers
may not be accepted. The Trigger Drops Indicator in the Dashboard can be used to check for
this condition.

The external input can be used to enable or disable the encoder triggers.

For information on the maximum encoder rate, see Maximum Encoder Rate on page 130.

To verify that the sensor is receiving encoder signals, check whether Encoder
D Value is changing in the Motion and Alignment category on the Manage page,

orin the dashboard.

A digital input can provide triggers in response to external events (e.g., photocell). The external
input triggers on the rising edge of the signal.

When triggers are received at a frequency higher than the maximum frame rate, some triggers
may not be accepted. The Trigger Drops Indicator in the Dashboard page can be used to check
for this condition.

For information on the maximum input trigger rate, see Maximum Input Trigger Rate on page 130.

A network command can be used to send a software trigger. See Protocols on page 720 for more
information.

Depending on the setup and measurement tools used, the CPU utilization may exceed 100%, which
reduces the overall acquisition speed.

For examples of typical real-world scenarios, see Trigger Examples on the next page. For information on
the settings used with each trigger source, see Trigger Settings on page 128.
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Example: Encoder + Conveyor
Encoder triggering is used to perform profile
measurements at a uniform spacing.

The speed of the conveyor can vary while the
object is being measured; an encoder ensures
that the trigger spacing is consistent,
independent of conveyor speed.

Example: Time + Conveyor

Time triggering can be used instead of encoder
triggering to perform profile measurements at
a fixed frequency.

Spacing will be non-uniform if the speed of the
conveyor varies while the object is being
measured.

It is strongly recommended to use an encoder
with transport-based systems due to the
difficulty in maintaining constant transport
velocity.

Example: External Input + Conveyor
External input triggering can be used to
produce a snapshot for profile measurement.

For example, a photocell can be connected as
an external input to generate a trigger pulse
when a target object has moved into position.

An external input can also be used to gate the
trigger signals when time or encoder triggering
is used. For example, a photocell could
generate a series of trigger pulses as long as
thereis a target in position.
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Example: Software Trigger + Robot Arm
Software triggering can be used to produce a
snapshot for profile measurement.

A software trigger can be used in systems that
use external software to control the activities
of system components.

Trigger Settings

The trigger source is selected using the Trigger panel in the Scan page.

Source: Time +

Frame Rate:

%) Max Speed  ~|Hz

M Gate on External Input

Source:| External Input B

Units: ps (Time) H
Trigger Delay:

| 0|ps

rrgger v prame rate: [IEED] O

Source: Encoder :

Spacing:

o —— 01| mm
Behavior: Bi-Directional B
Reversal Distance: Auto B 1| mm

M Gate on External Input

Source: Software =

Units: ps (Time) H

M Gate on External Input

After specifying a trigger source, the Trigger panel shows the parameters that can be configured.

Parameter Trigger Source Description

Source All Selects the trigger source (Time, Encoder, External Input, or
Software).

Frame Rate Time Controls the frame rate. Select Max Speed from the drop-
down to lock to the maximum frame rate. Fractional values are
supported. For example, 0.1 can be entered to run at 1 frame
every 10 seconds.

Gate on External Input Time, Encoder External input can be used to enable or disable data acquisition

Gocator Line Profile Sensors: User Manual

in a sensor. When this option is enabled, the sensor will
respond to time or encoder triggers only when the external
input is asserted.
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Parameter

Trigger Source

Description

Behavior

Spacing

Reversal Distance

Units

Trigger Delay

Encoder

Encoder, External Input

Encoder

External Input, Software

External Input

This setting is not displayed when Surface Generation is set
to Fixed Length, Variable Length, or Rotational (Surface
Generation on page 157).

See Digital Input on page 1016 for more information on
connecting external input to sensors.

Specifies how the sensor is triggered when the target moves.
Can be Track Backward, Ignore Backward, or Bi-Directional. See
Triggers on page 124 for more information on these behaviors.

Specifies the distance between triggers (mm). Internally the
sensor rounds the spacing to a multiple of the encoder
resolution.

When encoder triggering is set to Bi-Directional, use this
setting to ignore jitter or vibrations in your transport system by
specifying what distance the target must travel before a
direction change is triggered. One of the following:

Auto: The distance is automatically set by multiplying the value
in Spacing by 3.

Custom: Set the distance (in millimeters). Various functions in
the sensor depend on this value to explicitly determine the
point where direction change is triggered. Set this value larger
than the maximum vibrations you see in your transport
system.

Specifies whether the trigger delay, output delay, and output
scheduled command operate in the time or the encoder
domain.

The unit is implicitly set to microseconds with Time trigger
source. The unit is implicitly set to millimeters with Encoder
trigger source.

Controls the amount of time or the distance the sensor waits
before producing a frame after the external input is activated.
This is used to compensate for the positional difference
between the source of the external input trigger (e.g.,
photocells) and the sensor.

Trigger delay is only supported in single exposure mode; for
details, see Exposure on page 136.

O Depending on the surface generation settings, some trigger options may not be available.

To configure the trigger source:

1. Gotothe Scan page.

2. Expand the Trigger panel by clicking on the panel header.
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3. Selectthe trigger source from the drop-down.
4. Configure the settings.

See the trigger parameters above for more information.
5. Save the job in the Toolbar by clicking the Save button B.

Maximum Input Trigger Rate

O The maximum external input trigger rate in a system including Master 400 or higher is 20 kHz.

When using a standalone sensor or a sensor connected to a Master 100, the maximum trigger rate is 32
kHz. This rate is limited by the fall time of the signal, which depends on the Vin and duty cycles. To
achieve the maximum trigger rate, the Vin and duty cycles must be adjusted as follows:

Maximum Speed Vin Maximum Duty Cycle
32 kHz 3.3V 88%
32 kHz 5V 56%
32 kHz 7V 44%
32 kHz 1m0V 34%

At 50% duty cycle, the maximum trigger rates are as follows:

Vin Maximum Speed
33V 34 kHz
5V 34 kHz
(A% 22 kHz

Maximum Encoder Rate

On a standalone sensor, with the encoder directly wired into the 1/0 port or through a Master 100, the
maximum encoder rate is about 1 MHz.

For sensors connected through a Master 400 or higher, with the encoder signal supplied to the Master,
the maximum rate is about 300 kHz.

The following sections describe the settings that are configured in the Sensor panel on the Scan page.

If you are using a mixed-model dual- or multi-sensor system, after adding Buddy sensors, you should
check in the Sensor panel that the settings for each Buddy sensor has a valid and in-range value.
Otherwise, the system may not start or be able to perform alignment. A Buddy sensor's settings may
become invalid after being added to a system because Gocator automatically carries certain settings
from the Main sensor to the Buddy sensors, which may be incompatible with a Buddy sensor. For
example, if Main sensor were a wide FOV model and its active area is set to be greater than the maximum
possible active area of a small FOV Buddy sensor, the Buddy sensor's active area settings would be
invalid. You would need to modify the Buddy sensor's
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To check these settings, use the drop-down at the top of the Sensor panel to select each sensor, and
check that there are no errors indicated in the setting fields for each sensor. Check in all of the tabs in the
panel, but especially the Active Area tab.

Top 0 - 39312

Top 0 - 39312

Top 0 -39312
b Top 1- 47354

Active Area IS leTTS

Bottom 0 - 53302
Bottom 1 - 53299

Advanced —f

Select Reset

X Field of View:
Measurement Range:
X Start:

Z Start:

M Tracking Window

Transformation

Min Value Max

Sensor drop-down in a four-sensor system.

Active Area

Active area refers to the region within the sensor's maximum field of view that is used for data

acquisition.

By default, the active area covers the sensor's entire field of view. By reducing the active area, the sensor
can operate at higher speeds. You can also reduce the active area to exclude areas that are affected by

ambient light.

Active area is specified in sensor coordinates, rather than in system coordinates. As a result, if the sensor
is already alignment calibrated, press the Acquire button to display uncalibrated data before configuring
the active area.See Coordinate Systems on page 64 for more information on sensor and system

coordinates.

FIELD OF VIEW z

ACTIVE AREA

Active area is set in the Active Area tab on the Sensor panel.
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Sensor

(1)

22000

'.!u@,\@ Exposure | Spacing | Advanced

Select Reset

Min Value Max
X Field of View:

Measurement Range:

M Tracking Window

Transformation

N
(=]
Iy
=
=
=

X Start -125| BB mm
Z Start -105 -105| R om

Tosetthe active area:

1. Goto the Scan page.

2. Choose a mode other than Video mode.

3. Expand the Sensor panel by clicking on the panel header or the ® putton.

4. Click the button corresponding to the sensor you want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
Active area is specified separately for each sensor.

5. Click onthe Active Area tab.
6. Click Select.

7. Click Acquire to see a scan while setting the active area.

Acquiring a scan while setting the active area can help you determine where to size and place the

active area.

8. Setthe active area.
Adjust the active area graphically in the data viewer or enter the values manually in the fields.

The 2D view lets you adjust the size and position of the active area on the X and Z axis. The 3D view lets
you adjust the size and position in the X, Y, and Z axis. For more information, see Regions on page 211.

9. Click the Save button in the Sensor panel.
Click the Cancel button to cancel setting the active area.

10. Save the job in the Toolbar by clicking the Save button 8.

Scanning devices are usually more accurate at the near end of their measurement range. If your
D application requires a measurement range that is small compared to the maximum measurement
range of the sensor, mount the sensor so that the active area can be defined at the near end of the

measurement range.
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Tracking Window

O Gocator 2100 series sensors do not support tracking window.

A sensor can follow a relatively flat target as it moves up and down beneath the sensor, using a
“tracking window.” When you define a tracking window, the sensor effectively reduces the active area
to match the size of the tracking window, which results in a faster scan rate. The reduced area moves to
track the laser line within the area defined in the Active Area tab. A tracking window is typically used in
road or web scanning applications where the target is a continuous surface.

You must balance the gain in speed due to the reduced area of the tracking window and the impact it
has on the sensor’s tracking ability: a smaller window gives the tracking function less data to predict
where the profile is moving.

The sensor adjusts the position of the tracking window to center the area on the average height of the
entire visible laser profile. A laser line remains tracked as long as the percentage of detected laser points
exceeds the user-defined search threshold. When the sensor loses track of the laser line, the sensor
searches for the laser line using the full defined active area.

1. Search using the Full Active Area 2. Track using the Tracking Windo 3. Track using the Tracking Window
— | —
[ e @000\
4. Lose track of laser line. 5. Search using the Full Active Area 6. Track using the Tracking Window

You should adjust the lighting and the active area to remove all background objects, such as the
conveyor belt surface.

On Gocator 2342 sensors, the Bridge Value tool's Window and StdDev measurements can force
0 the tracking engine to switch to search mode in some situations. For more information, see
Bridge Value on page 278.

The tracking window is defined in the Active Area tab, beneath the settings for the active area.
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A Tracking Window
Select Reset
Height: 21| mm

Search Threshold:
e L ———— 50 | o5

To enable the tracking window:

1.

2.

9.

Go to the Scan page.

Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, you will not be able to set the tracking window.

Expand the Sensor panel by clicking on the panel header.
Click on the Active Area tab.

Check the Tracking Window box.
The panel below the checkbox expands and shows the settings for the window used to track the object
height.

Click the tracking window's Select button.

Resize the tracking window shown in the data viewer.
Only the height of the window is required. You can move the position of the tracking window to cover a
live profile to help adjust the window height.

Edit the Search Threshold setting.

The search threshold defines the minimum percentage of the points detected across the profile for the
laser to be considered tracked. If the number of points falls below this percentage, tracking is lost, and
the sensor searches for the laser line using the full active area.

Click the Save button in the Sensor panel.

10. Save the job in the Toolbar by clicking the Save button B.

Transformations

The transformation settings determine how data is converted from sensor coordinates to system
coordinates (for an overview on coordinate systems, see Coordinate Systems on page 64). Typically,
transformations are set when you align a sensor. However, you can also manually set values using the
Transformations section of the Active Area tab on the Sensor panel.
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Transformation -

X Offset: -0.046 | mim
Y Offset: -0.202 | mm
Z Offset: 19.171 | mm
Angle X: 0.603 |
Angle Y: 0.137|°
Angle Z: -0.001 | ©

Parameter Description

X Offset Specifies the shift along the X axis. With Normal orientation, a positive value shifts the data to the

right. With Reverse orientation, a positive value shifts the data to the left.

Y Offset Specifies the shift along the Y axis.

Z Offset Specifies the shift along the Z axis. A positive value shifts the data toward the sensor.

Angle X Specifies the tilt around the X axis.

AngleY Specifies the tilt around the Y axis.

Angle Z Specifies the tilt around the Z axis.

When applying the transformations, the object is first rotated around X, then Y, and then Z, and then the
offsets are applied.

N Setting Angle X or Angle Z, and to a lesser extent Y Offset, to a non-zero value
increases CPU usage when scanning, which reduces the maximum scan speed.

N Artifacts may appear in scan data when Angle Z or Angle X is set to a non-zero value if
encoder trigger spacing is set too high (resulting in a low sampling rate).

To configure transformation settings:
1. Goto the Scan page.

2. Choose a mode other than Video mode in the Scan Mode panel.
If Video mode is selected, you will not be able to change the settings.

3. Expand the Sensor panel by clicking on the panel header.

4. Click the button corresponding to the sensor you want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
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Transformations can be configured separately for each sensor.

5. Expand the Transformations area by clicking on the expand button =,
See the table above for more information.

6. Setthe parameter values.
See the table above for more information.

TheY offset, X angle, and Z angle transformations cannot be non-zero when
Uniform Spacing is unchecked. Therefore, when aligning a sensor using a bar

0O alignment target with Uniform Spacing unchecked, set the Degrees of
Freedom setting to X, Z, Y Angle, which prevents these transformations from
being non-zero.

7. Save the job in the Toolbar by clicking the Save button B.

8. Checkthat the transformation settings are applied correctly after the sensor is restarted.

Exposure determines the duration of camera and light-source on-time. Longer exposures can be helpful
to detect light on dark or distant surfaces, but increasing exposure time decreases the maximum speed.
Different target surfaces may require different exposures for optimal results. Sensors provide three
exposure modes for the flexibility needed to scan different types of target surfaces.

Due to sensor architecture, exposure values provided by the user in the interface are divided by
a factor of 1.024 internally. So for example, setting an exposure value of 1000 ps results in the

D sensor using a 977 ps exposure internally. This, in addition to various overhead factors, can
resultin a discrepancy between Max Frame Rate displayed on the Trigger panel and the speed
reported in the metrics area, but this is only obvious at higher frame rates.

Exposure Mode Description

Single Uses a single exposure for all objects. Used when the surface is uniform and is the same for
all targets.

Dynamic Automatically adjusts the exposure after each frame. Used when the target surface varies

between scans.

Multiple Uses multiple exposures to create a single profile. Used when the target surface has a varying
reflectance within a single profile (e.g., white and black).

For more information on the different types of exposure options, see the sections below.

Video mode lets you see how the light appears on the camera and identify any stray light or ambient
light problems. When exposure is tuned correctly, the projected light should be clearly visible along
the entire length of the viewer. If it is too dim, increase the exposure value; if it is too bright decrease
exposure value.
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Under-exposure: Over-exposure:
Laser line is not detected. Laser line is too bright.

Decrease the exposure value.

Increase the exposure value.

When the sensor is in Multiple exposure mode, select which exposure to view using the drop-down box

next to "View" in the data viewer. This drop-down is only visible in Video scan mode when the Multiple
option is selected in the Exposure section in the Sensor panel.

Video

P T — N o E
View: Video $ | Top s | Exposure1 4 [ ,}:’ Gy 11

Single Exposure

The sensor uses a fixed exposure in every scan. Single exposure is used when the target surface is
uniform and is the same for all targets.

D See the note in Exposure on the previous page for important information on potential
discrepancies between Max Frame Rate and the speed reported in the metrics area.

=
Sensor =

Active Area m

(Sialie-l Spacing | Advanced
Exposure Mode: Single 3
Auto Set

v
il

Use Auto Set to estimate the optimal exposure.
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To enable single exposure:
1. Place a representative target in view of the sensor.
The target surface should be similar to the material that will normally be measured.
2. Gotothe Scan page.
3. Expand the Sensor panel by clicking on the panel header or the ® putton.
4. Click the button corresponding to the sensor you want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
Exposure is configured separately for each sensor.
5. Click the Exposure tab.
6. SelectSingle from the Exposure Mode drop-down.
7. Edit the exposure setting by using the slider or by manually entering a value.

You can automatically tune the exposure by pressing the Auto Set button, which causes the sensor to turn
on and tune the exposure time.

8. Runthe sensor and check that laser profiling is satisfactory.

Dynamic Exposure

The sensor automatically uses past profile information to adjust the exposure for subsequent exposures
to yield the best profile. This is used when the target surface changes from exposure to exposure (that is,
from scan to scan).

N See the note in Exposure on page 136 for important information on potential discrepancies
between Max Frame Rate and the speed reported in the metrics area.

N You can tune settings that control the exposure that is chosen by dynamic exposure in the
Material tab.
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Sensor @
Main
22866
Active Area Spacing | Advanced
Exposure Mode: Dynamic :

Auto Set Min ~ Auto Set Max

Min 30| - Max 1500 | ps
.Hr

Use Auto Set to estimate the optimal exposure.

To enable dynamic exposure:

1.
2.

Go to the Scan page.

Expand the Sensor panel by clicking on the panel header or the ® button.

Click the button corresponding to the sensor you want to configure.

The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
Exposure is configured separately for each sensor.

Click the Exposure tab.

Select Dynamic from the Exposure Mode drop-down.

Set the minimum and maximum exposure.

The auto-set function can be used to automatically set the exposure. First, place the brightest target in the
field of view and press the Auto Set Min button to set the minimum exposure. Then, place the darkest
target in the field of view and press the Auto Set Max button to set the maximum exposure.

Run the sensor and check that laser profiling is satisfactory.

If laser profiling is not satisfactory, adjust the exposure values manually. Switch to Video mode to use video
to help tune the exposure; see Exposure on page 136 for details.

Multiple Exposure

The sensor combines data from multiple exposures to create a single laser profile . Multiple exposures
can be used to increase the ability to detect light and dark materials that are in the field of view
simultaneously.

R

See the note in Exposure on page 136 for important information on potential discrepancies
between Max Frame Rate and the speed reported in the metrics area.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 139




Up to five exposures can be defined with each set to a different exposure level. For each exposure, the
sensor will perform a complete scan at the current frame rate making the effective frame rate slower.
For example, if two exposures are selected, then the speed will be half of the single exposure frame rate.
The sensor will perform a complete multi-exposure scan for each external input or encoder trigger.

The resulting profile is a composite created by combing data collected with different exposures. The
sensor will choose profile data that is available from the lowest-numbered exposure step. It is
recommended to use a larger exposure for higher-numbered steps.

Sensor @‘

Main
11023

Active Area EISSGvalel Spacing | Advanced

Exposure Mode: Multiple E
Exposure 2 i 400 ps
Use Auto Set to estimate the optimal
exposure.
-+ -
Imtensity: Exposure 1 :

If you have enabled intensity in the Scan Mode tab, you can use the Intensity setting to choose which
of the exposures the sensor uses for acquiring intensity data. This lets you choose the exposure that
produces the best image for intensity data.

Toenable multiple exposure:

1. Gotothe Scan page.

2. Expand the Sensor panel by clicking on the panel header or the @ button.

3. Click the button corresponding to the sensor you want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
Exposure is configured separately for each sensor.

4. Click the Exposure tab.

5. Select Multiple from the Exposure Mode drop-down.

6. Clickthe + buttonto add an exposure step.

Up to a maximum of five exposure settings can be added.
Toremove an exposure, select it in the exposure list and click the - button
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7. Setthe exposure level for each exposure to make the sensor's camera less or more sensitive, as required.

8. If Acquire Intensity is enabled in Scan Mode, select the exposure that is used to capture the intensity
output.

9. Runthe sensor and check that laser profiling is satisfactory.

If laser profiling is not satisfactory, adjust the exposure values manually. Switch to Video mode to use video
to help tune the exposure; see Exposure on page 136 for details.

The Spacing tab lets you configure settings related to spacing (sub-sampling and spacing interval).

Sensor @
Main
266
Active Area | Exposure Advanced
Sub-Sampling
x O1 9128 144
7 O1812
Spacing Interval Auto .
e — m e
Resolution Balanced Speed

Sub-Sampling

Sub-sampling reduces the number of camera columns or rows that are used for laser profiling, reducing
the resolution. Reducing the resolution can increase speed or reduce CPU usage while maintaining the
sensor's field of view. Sub-sampling can be set independently for the X axis and Z axis.

The X sub-sampling setting is used to decrease the profile's X resolution to decrease sensor CPU usage.
The X setting works by reducing the number of image columns used for laser profiling.

O The 1/4 sub-sampling setting is not available on Gocator 2100 series sensors.

The Z sub-sampling setting is used to decrease the profile's Z resolution to increase speed. The Z setting
works by reducing the number of image rows used for laser profiling.

Sub-sampling values are expressed as fractions in the Web interface. For example, an X sub-sampling
value of 1/2 indicates that every second camera column will be used for laser profiling.

O The CPU Load bar at the top of the interface displays how much the CPU is being used.
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O Both the X and the Z sub-sampling settings must be decreased to increase speed.

To configure X or Z sub-sampling:

1. Goto the Scan page.

2. Expand the Sensor panel by clicking on the panel header or the ® putton.
3. Click the button corresponding to the sensor you want to configure.

The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.

X and Z sub-sampling is configured separately for each sensor.
Click the Spacing tab.
Select an X or Z sub-sampling value.

Save the job in the Toolbar by clicking the Save button il

N oo vk

Check that laser profiling is satisfactory.

Spacing Interval

Spacing interval is the spacing between data points in resampled data. (In Profile mode, resampled data
is only produced if the Uniform Spacing option in the Scan Mode panelis checked.) A larger interval
creates profiles with lower X resolution, reduces CPU usage, and potentially increases the maximum
frame rate. A larger interval also reduces the data output rate. For more information on resampled data,
see Uniform Data and Point Cloud Data on page 69.

N The Uniform Spacing option must be checked in the Scan Mode panel for the Spacing
Interval option to be displayed..

When combining different models in a single system that uses uniform data point spacing
(Uniform Spacing is enabled in the Scan Mode panel), the minimum X resolution of the lowest
resolution sensor limits the minimum X spacing of the entire system.

D When combining non-matching models in a system that does not use uniform spacing, all

sensors use their native X resolution. Typically, when using different models in a single system,
you will want to use non-uniform spacing.

For more information on uniform spacing, see Uniform Data and Point Cloud Data on page 69.

You can set the spacing interval to one of three presets or set a custom value.

To configure the spacing interval:

1. Goto the Scan page.
2. Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, you will not be able to configure the spacing interval.
3. Expand the Sensor panel by clicking on the panel header or the ® putton.
4, Click the button corresponding to the sensor you want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.

Spacing is configured separately for each sensor.
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5. Click the Spacing tab.
6. Do one of the following:

« Choose Auto and move the slider to one of the following values:

Speed: Uses the lowest X resolution within the active area as the spacing interval. This setting minimizes
CPU usage and data output rate, but the profile has the lowest X resolution (i.e., least detail).

Balanced: Uses the X resolution at the middle of the active area as the spacing interval. This setting
balances CPU load, data output rate, and X resolution.

Resolution: Uses the highest X resolution within the active area as the spacing interval. This setting
maximizes resolution but has higher CPU load and has the highest data output rate (i.e., greatest detail).

« Choose Custom and move the slider to a precise value.

7. Selecta spacing interval level.

8. Save the job in the Toolbar by clicking the Save button B.

Advanced

The Advanced tab contains settings to configure material characteristics, camera gain, and dynamic

exposure.

— Active Area | Exposure | Spacing M—

Materlal Diffuse v
Spot Threshold: [ 10|
Spot Width Max: [ 31|
Spot Selection: Best E

Camera Galn

Analog: [ 1|
Digital: [ 1|
Dynamic Exposure

Sensitivity- [ 1|
Threshold: [ 1|
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To configure advanced settings:
1. Goto the Scan page.

2. Switch to Video mode.
Using Video mode while configuring the settings lets you evaluate their impact.

P Y

3. Expand the Sensor panel by clicking on the panel header or the ** button.

4. If you are configuring a dual- or multi-sensor system, click the button corresponding to the sensor you
want to configure.
The button is labeled Top, Bottom, Top-Left, or Top-Right, depending on the system.
Settings can be configured separately for each sensor.

5. Click onthe Advanced tab.

6. Configure material characteristics, camera gain, or dynamic exposure.
For more information, see Material below and Material Settings and Dynamic Exposure on the next page.

7. Save the job in the Toolbar by clicking the Save button B.

8. Checkthat scan data is satisfactory.

Material

Data acquisition can be configured to suit different types of target materials. This helps maximize the
number of useful profile points produced. For many targets, changing the setting is not necessary, but it
can make a great difference with others.

For 2380 sensors (revision B or later), use the Sensitivity Compensation setting (not shown above) to
make the sensitivity of the sensor compatible with revision A sensors. This setting is enabled by default.

You can select preset material types in the Materials setting under the Advanced tab. The Diffuse
material option is suitable for most materials.

When Materials is set to Custom, the following settings can be configured:

Setting Description

Spot Threshold The minimum increase in intensity level between neighbouring pixels for a pixel to be
considered the start of a potential spot.

This setting is important for filtering false spots generated by sunlight reflection.
Spot Width Max The maximum number of pixels a spot is allowed to span.

This setting can be used to filter out data caused by background light if the unwanted
light is wider than the laser and does not merge into the laser itself. A lower Spot
Width Max setting reduces the chance of false detection, but limits the ability to
detect features/surfaces that elongate the spot.

Spot Selection Determines the spot selection method.
Best selects the strongest spot in a given column on the imager.

Top or Bottom: Top selects the topmost spot or the one farthest to the left on the
imager, and Bottom selects the bottommost spot or the one farthest to the right on
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Setting

Description

the imager. These options can be useful in applications where there are reflections,
flying sparks or smoke that are always on one side of the laser.

None performs no spot filtering. If multiple spots are detected in an imager column,
they are left as is. This option is only available if Uniform Spacing is disabled in the
Scan Mode panel on the Scan page; for more information on uniform spacing, see
Uniform Data and Point Cloud Data on page 69.

Note that when Uniform Spacing is disabled and Spot Selection is set to None,
both Profile Dimension and Profile Position are unavailable; for more information on
enabling and disabling uniform spacing, see Scan Modes on page 123.

Continuity considers adjacent horizontal data points on the imager to place spots on
pixels, giving preference to more complete profile segments. The setting can improve
scans in the presence of reflections and noise.

Various settings can affect how the Material settings behave. See Spots and Dropouts on page 172 for

more information.

Material Settings and Dynamic Exposure

You can set camera gain and dynamic exposure to improve data acquisition.

Setting

Description

Camera Gain

Dynamic Exposure

Analog camera gain can be used when the application is severely exposure limited,
yet dynamic range is not a critical factor.

Digital camera gain can be used when the application is severely exposure limited, yet
dynamic range is not a critical factor.

Sensitivity controls the exposure that dynamic exposure converges to. The lower the
value, the lower the exposure the sensor will settle on.

The trade-off is between the number of underexposed spots and the possibility of
over-exposing.

Threshold is the minimum number of spots for dynamic exposure to consider the
profile point that make up the spot valid. If the number of spots is below this
threshold, the algorithm will walk over the allowed exposure range slowly to find the
correct exposure. Because this is slow, the Threshold value typically should be kept as
low as possible, so this slow search is not used.

These settings let you set tune how dynamic exposure settles on an exposure for a
scan. For more information on Dynamic Exposure, see Dynamic Exposure on page 138.

Alignment procedures are required to compensate for sensor mounting inaccuracies or to setaZ
(height) reference plane. The alighment procedure also sets a common coordinate system for multi-
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sensor systems, and determines the encoder resolution (if present) and the speed of the transport
system. (In many systems, the reference surface is a conveyor belt.)

N Sensors are pre-calibrated and ready to deliver data in engineering units (mm) out of the box.
Alignment procedures do not affect sensor calibration.

Asensor can be in one of two alignment states: Unaligned and Aligned. An indicator on the Alignment
panel display UNALIGNED or ALIGNED, depending on the sensor's state.

Alignment State

State Explanation

Unaligned The sensor or sensor system is not aligned. Data points are reported in sensor
coordinates.

Aligned The sensor is aligned using the alighment procedure (described below) or by manually

modifying the values under Transformation in the Sensor tab on the Scan page (for
more information, see Transformations on page 134). Data points are reported in
system coordinates.

Once the alignment procedure has completed, the derived transformation values are displayed under
Transformations in the Sensor panel.

Alighment Types

Sensors support two types of alignment: stationary or moving.

Type Description

Stationary Stationary is used when the alignment target does not move. This type of
alignment can only compensate for mounting inaccuracies in the laser plane (Z
offsets, and optionally X offsets and Y angle rotation).

Moving Moving is used when the alignment target moves beneath the sensor. This type
allows for Y offset and Z angle alignment, in addition to X and Z offset and Y angle
alignment. It is typically used when a sensor will run in Surface mode.

Aligning Sensors

Alignment is configured and performed using the Alignment panel.

ignment UNALIGNED &S
Type: Stationary N
Target: Flat Surface s

F'.Il'gn Clear A griment
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With certain types of alighment, a Degrees of Freedom setting lets you choose the axes on which
offsets and rotations are calculated. If the setting is not available, only X and Z offsets, and Y angle
rotation, are calculated. That is, alignment is only performed within the profile plane. When the Degrees
of Freedom setting is available, it provides options that let you perform alignment outside the profile
plane. For more information, see the procedure on performing moving alignment.

To prepare for alignment:

1. Choose an alignment reference in the Manage page if you have not already done so.
For more information, see Alignment Reference on page 112.

2. Gotothe Scan page.
3. Choose a mode other than Video mode in the Scan Mode panel.
4. Expand the Alignment panel by clicking on the panel header or the ® putton.

5. Ensure that all sensors have a clear view of the target surface.
Remove any irregular objects from the sensor's field of view that might interfere with alignment. If
using a bar for a dual- or multi-sensor top-down or bottom-up system, ensure that the lasers illuminate
a reference hole on the bar.

To perform stationary alignment:
1. Inthe Alignment panel, select Stationary as the Type.

2. Clear the previous alignment if present.
Press the Clear Alignment button to remove an existing alignment.

3. Selectanalignment Target.
« Flat Surface: Use this to align to a surface such as a conveyor.

« Bar: Use this to align to a custom calibration bar.

Configure the characteristics of the target (bar dimensions and reference hole layout). For details
on alignment targets, see Alignment Targets on page 31.
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Alignment aueneo FO)
Type: Stationary
Target: Bar
Height: 10 mm
Width: 100| mm
Hole Count: 1
Hole Diameter: 3| mm
Hole Distance: mm
Degrees Of Freedom: X, Z,Y Angle
Align Clear Alignment

Degrees of Freedom: In stationary bar alignment, only one option is provided, namely, X, Z, Y
Angle. This setting aligns X and Z offsets, as well as rotation around the Y axis.

Height: The thickness of the bar in the Z direction. The alignment is performed to determine the
average Z height of the bar's top surface. This height value is used to offset the coordinate system
so that the bottom of the calibration bar becomes the Z origin.

Width: The width of the bar in the Y direction.

« Polygon: Use this to align a ring layout setup using a polygon-shaped alignment target. Polygon
target alignment is typically used when you need to scan 360 degrees around a target.
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To perform polygon target alignment, you must set the X and Z coordinates of each corner of the
alignment target. The coordinates are relative to the target itself, and you typically set them such
that the X and Z origins are at the center of the target.

To properly configure the X and Z values of each corner of the alignment target (and assign
sensors to the corners), you must view the sensors and alignment target so that Y increases toward
you. To determine how to view the sensors and target, refer to the coordinate system orientation
information for your sensor model in Sensors on page 950. (If any sensors are defined as Reversed
in the layout grid, use only the non-reversed sensors to determine how to view the sensors; for
more information, see Layout on page 103.)

For each corner, define the X and Z coordinates and assign the sensor that is viewing that corner,
proceeding in a clockwise order. You can start with any corner.
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SN: 28340

Clockwise order for
corner definition

Corner 1 Corner 2

655 69

z

Alignment [
target

T

Corner 4 Corner 3
(-5,-5) (5.-5)

SN: 26297

Alignment
Type: Stationary v
Target: Polygon v
Number of Corners : 4 +
Corner 1
X 5 mm B 5| mm
Assigned Sensors: Main - Top 0 - 28340 v
Corner 2
X 5 mm B 5| mm
Assigned Sensors: Buddy 2 - Top 1 - 23285 +
Corner 3
X 5 mm B -5\ mm
Assigned Sensors: Buddy O - Bottom 0- 17355 %
Corner 4
X 5 mm B -5\ mm
Assigned Sensors: | Buddy 1 - Bottom 1- 26297  *
None
Buddy 1 - Bottom 1 - 26297
Align

You are not required to assign a sensor to every corner.

For details on alignment targets, see Alignment Targets on page 31.

4. Click the Align button.
The sensors will start, and the alignment process will take place. Alignment is performed
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simultaneously for all sensors. If the sensors do not align, check and adjust the exposure settings (page

136).

N Alignment uses the exposure defined for single exposure mode, regardless of the
current exposure mode.

5. Inspect alignment results.

Data points from all sensors should now be aligned to the alignment target surface. The base of the

alignment target (or target surface) provides the origin for the system Z axis.

To perform moving alignment:

1. Do one of the following if you have not already done so.

« If the system uses an encoder, configure encoder resolution. See Encoder Resolution on page 112

for more information.

« If the system does not use an encoder, configure travel speed. See Travel Speed on page 113 for

more information.

2. Inthe Alignment panel, select Moving as the Type.

3. Clear the previous alignment if present.

Press the Clear Alignment button to remove an existing alignment.

4. Selectan alignment Target.

« Select one of the disk Disk options to use a disk as the alignment reference.

o Select Bar to use a custom calibration bar.

Configure the characteristics of the target (bar dimensions and reference hole layout); for details

on alignment bars, see Alignment Targets on page 31.

Alignment

0)

Type:

Target:

Height:

Width:

Hole Count:
Hole Diameter:
Hole Distance:

Degrees Of Freedom:

Advanced

Encoder or Speed Calibration

Moving

Bar

10| mm

100 | mm

5| mm
10| mm

X, Z,Y Angle
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Degrees of Freedom: In moving bar alignment, three options are available, which are
combinations of different types of alignments. X, Y, and Z compensate for offsets on the X, Y, and Z
axes, respectively. Y Angle and Z Angle compensate for rotation around the Y and Z axes,
respectively. Compensating for X angle rotation is currently only possible by manually setting the
rotation in the Transformations panel.

The Y offset, X angle, and Z angle transformations cannot be non-zero when
Uniform Spacing is unchecked. Therefore, when aligning a sensor using a bar

0 alignment target with Uniform Spacing unchecked, set the Degrees of Freedom
setting to X, Z, Y Angle, which prevents these transformations from being non-
zero.

D Onsensors aligned using Z angle or X angle, and to a lesser extent Y offset, CPU

usage increases when scanning, which reduces the maximum scan speed.

D Artifacts may appear in scan data on sensors aligned using Z angle or X angle if
encoder trigger spacing is set too high (resulting in a low sampling rate).

When aligning using X, Y, Z, Y Angle or X, Y, Z, Y Angle, Z Angle, you can improve

D alignment accuracy by reducing the motion speed of the target. Repeat alignment
at lower speeds and observe the transformation values in the Sensor panel to
achieve maximum accuracy.

5. Place the target under the sensor.
6. (Optional) Check the Encoder or Speed Calibration checkbox.

7. Click the Align button.
The sensors will start and then wait for the calibration target to pass through the laser plane.
Alignment is performed simultaneously for all sensors. If the sensors do not align, check and adjust the
exposure settings.

D Alignment uses the exposure defined for single exposure mode, regardless of the
current exposure mode.

8. Engage the transport system.
When the calibration target has passed completely through the laser plane, the calibration process will
complete automatically. To properly calibrate the travel speed, the transport system must be running
at the production operating speed before the target passes through the laser plane.

9. Inspectalignment results.
Data points from all sensors should now be aligned to the alignment target surface. The base of the
alignment target (or target surface) provides the origin for the system Z axis.

D When using an alignment bar, there can be at most one hole in each sensor's field of view.

Encoder Calibration

For systems that use an encoder, encoder calibration can be performed while aligning sensors. The table
below summarizes the differences between performing alignment with and without encoder calibration.
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With encoder calibration Without encoder calibration

Target Type Calibration disk or calibration bar Flat surface or calibration bar
Target/Sensor Motion Linear motion Stationary
Calibrates Tilt Yes Yes

Calibrates Z axis Offset Yes Yes

Calibrates X axis Offset Yes Yes (Calibration bar required)
Calibrates Encoder Yes No

Calibrates Travel Speed Yes No

See Coordinate Systems on page 64 for definitions of coordinate axes. See Alignment Targets on page 31
for descriptions of calibration disks and bars.

See Aligning Sensors on page 146 for the procedure to perform alignment. After alignment, the
coordinate system for laser profiles will change from sensor coordinates to system coordinates.

Clearing Alignment

Alignment can be cleared to revert the sensor to sensor coordinates.

Alignment AuicneD (O]
- EESSSsSsSsey
Type: Stationary :
Target: Flat Surface :
Align Clear Alignment
To clear alignment:

1. Goto the Scan page.

2. Expand the Alignment panel by clicking on the panel header or the ® button.

3. Click the Clear Alignment button.
The alignment will be erased and sensors will revert to using sensor coordinates.

Filters are used to post-process scan data along the X or Y axis to remove noise or clean it up before it is
output or is used by measurement tools.

In some situations, such as when Uniform Spacing is disabled or when a sensor does not support
filters, the filters panel is not displayed.

The following types of filters are supported:
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Filter Description

Gap Filling Fills in missing data caused by occlusions using information from the nearest neighbors.
Gap filling also fills gaps where no data is detected, which can be due to the surface
reflectivity, for example dark or specular surface areas, or to actual gaps in the surface.

Median Substitutes the value of a data point with the median in a specified window around the
data point.

Smoothing Applies moving window averaging to reduce random noise.

Decimation Reduces the number of data points.

Filters are applied in the order displayed in the table above. The filters are configured in the Filters panel
on the Scan page.

For more information, see the following sections.

Gap filling works by filling in missing data points using either the lowest values from the nearest
neighbors or linear interpolation between neighboring values (depending on the Z difference between
neighboring values), in a specified X or Y window. The sensor can fill gaps along both the X axis and the Y
axis. X gap filling works by filling in the gaps within the same profile. Y gap filling works by filling in gaps in
the direction of travel at each X location.

If both X and Y gap filling are enabled, missing data is filled along the X and Y axes at the same time, using
the available neighboring data.

D In Profile mode, Gap Filling is limited to the X axis. (The Y setting is not available.)
O X Gap Filling is enabled by default.
Fllters -
(eENNZI- Median | Smoothing | Decimation
B - mm
By =) mm

To configure X or Y gap filling:
1. Goto the Scan page.

2. Choose a mode other than Video in the Scan Mode panel.
Otherwise, you will not be able to configure gap filling.

F n)
@

3. Expand the Filters panel by clicking on the panel header or the **' button.

4. Click on the Gap Filling tab.
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5. Enable the X or Y setting and select the maximum width value.
The value represents the maximum gap width that the sensor will fill. Gaps wider than the maximum
width will not be filled.

6. Save the jobin the Toolbar by clicking the Save button B.

7. Checkthat the scan data is satisfactory.

The Median filter substitutes the value of a data point with the median calculated within a specified
window around the data point.

Missing data points will not be filled with the median value calculated from data points in the
neighbourhood.

Gap Filling m Smoothing | Decimation
Y e 5| mm

To configure X or Y median:
1. Gotothe Scan page.

2. Choose a mode other than Video in the Scan Mode panel.
Otherwise, you will not be able to configure the median filter.

3. Expand the Filters panel by clicking on the panel header or the ® button.
4. Click on the Median tab.

5. Enable the X or Y setting and select the maximum width value.

6. Save the job in the Toolbar by clicking the Save button B.

7. Check that the scan data is satisfactory.

Smoothing works by substituting a data point value with the average value of that data point and its
nearest neighbors within a specified window. Smoothing can be applied along the X axis or the Y axis. X
smoothing works by calculating a moving average across samples within the same profile. Y smoothing
works by calculating a moving average in the direction of travel at each X location.

If both X and Y smoothing are enabled, the data is smoothed along X axis first, then along the Y axis.

Missing data points will not be filled with the mean value calculated from data points in the
neighbourhood.
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Gap Filling | Median M

To configure X or Y smoothing:

1.

2.

Go to the Scan page.

Choose a mode other than Video in the Scan Mode panel.
Otherwise, you will not be able to configure smoothing.

Expand the Filters panel by clicking on the panel header or the ® putton.
Click on the Smoothing tab.

Enable the X or Y setting and select the averaging window value.

Save the job in the Toolbar by clicking the Save button B.

Check that the scan data is satisfactory.

Decimation

Decimation reduces the number of data points along the X or Y axis by choosing data points at the end
of a specified window around the data point. For example, by setting X to .2, only points every .2
millimeters will be used.

Gap Filling | Median | Smoothing m—
BT T —\ 0.2 | mm
.\fr _ 5 mm

To configure X or Y decimation:

1.

2.

Go to the Scan page.

Choose a mode other than Video in the Scan Mode panel.
Otherwise, you will not be able to configure the decimation filter.

Expand the Filters panel by clicking on the panel header or the @ button.

Click on the Decimation tab.
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5. Enable the X or Y setting and select the decimation window value.
6. Save the jobin the Toolbar by clicking the Save button B.

7. Checkthat the scan data is satisfactory.

Surface Generation

The sensor can generate a surface by combining a series of profiles gathered along the direction of
travel.

The sensor uses different methods to generate the data, depending on the needs of the application.
Data generation is configured in the Surface Generation panel on the Scan page.

Surface Generation G‘ Surface Generation G‘
Type: Continuous + Type: Fixed Length &
*Part Detection is enabled Start Trigger: Seguentia ‘

Length: 100 | mm

Surface Generation G‘ Surface Generation G‘
Type: Variable Length + Type: Rotational +
Max Length: 100 | mm Encoder Resolution: 360 | ticks/rev

* Assuming one millimeter per degree.

The types in the table below correspond to the Type setting in the panel.

When Type is set to Continuous, part detection is automatically enabled. When Type is set to
D any of the other settings, part detection can be enabled and disabled in the Part Detection

panel. For descriptions of the settings that control part detection logic, Part Detection on

page 160.

Continuous: The sensor
continuously generates surfaces of
parts that are detected under the
sensor. This type is typically used
when the transport system
continuously feeds material or
parts under a sensor. The materials
have a distinguishable start and
stop edge.
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Fixed Length: The sensor
generates surfaces of a fixed length
(in mm) using the value in the
Length setting. Like Continuous
mode, Fixed Length mode is used
when material or parts
continuously pass under the
sensor. Unlike Continuous mode,
parts/material do not have
distinguishable start and stop edge.
For correct length measurement,
you should ensure that motion is
calibrated (that is, encoder
resolution for encoder triggers or
travel speed time triggers).
The following types of start triggers
are available under Start Trigger:
o Sequential: Continuously
generates back-to-back fixed
length surfaces.

o External Input: A pulse on the
digital input triggers the
generation of a single surface of
fixed length.

o Software: Allows starting fixed
length surfaces on command
from PLC or PC.

For more information on
connecting external input to a
sensor, see Digital Input on
page 1016.

You can optionally enable part
detection to process the surface
after it has been generated, but the
generation itself does not depend
on the detection logic. To do this,
check Enabled in the Part
Detection panel.
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Variable Length: The sensor
generates surfaces of variable
length. Profiles collected while the
external digital input is held high are
combined to form a surface. If the
value of the Max Length setting is
reached while external input is still
high, the next surface starts
immediately with the next profile.
This mode is typically used in robot-
mounted applications, for example,
measuring different parts on an
engine block.

For correct length measurement,
you should ensure that motion is
calibrated (i.e., encoder resolution
for encoder triggers or travel speed
for time triggers).

For more information on
connecting external input to a
sensor, see Digital Input on
page 1016.

You can optionally enable part
detection to process the surface
after it has been generated, but the
generation itself does not depend
on the detection logic. To do this,
check Enabled in the Part
Detection panel.

Rotational: The sensor reorders
profiles within a surface to be
aligned with the encoder’s index
pulse. That is, regardless of the
radial position the sensor is started
at, the generated surface always
starts at the position of the index
pulse. If the index pulse is not
detected and the rotation
circumference is met, the surface is
dropped and the Encoder Index
Drop indicator will be

incremented. This mode is typically
used in applications where
measurements of circular objects or
shafts need to be taken, such as tire
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tread inspection, or label
positioning on bottles.

To scan exactly one
revolution of a circular
target without knowing
the circumference,
manually set the encoder
resolution (page 112) to
1, the encoder trigger
spacing (page 124) to

D (number of encoder ticks
per revolution) / (number
of desired profiles per
revolution), and Encoder
Resolution in the
Surface Generation
panel to the number of
encoder ticks per
revolution.

You can optionally enable part
detection to process the surface
after it has been generated, but the
generation itself does not depend
on the detection logic. To do this,
check Enabled in the Part
Detection panel.

To configure surface generation:

1. Goto the Scan page and choose Surface in the Scan Mode panel.
If this mode is not selected, you will not be able to configure surface generation.

2. Expand the Surface Generation panel by clicking on the panel header or the ® button.

3. Choose an option from the Type drop-down and any additional settings.
See the types and their settings described above.

Part Detection

In Surface mode, a sensor can analyze scan data to identify discrete objects. Surface measurements can
then be performed on each object. Part detection is configured using the Part Detection panel on the
Scan page.

Part detection must be manually enabled when Type is set to Fixed Length, Variable Length, or
Rotational in the Surface Generation panel. When Type is set to Continuous, part detection is
always enabled.
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Part detection can be performed when Source in the Trigger panel is set to Time or Encoder. To use
the Time trigger source, the travel speed must be calibrated. To use the Encoder trigger source, the
encoder resolution must be calibrated. See Aligning Sensors on page 146 for more information.

Multiple parts can pass through the laser at the same time and will be individually tracked. Parts can be
separated along the laser line (X axis), in the direction of travel (Y axis), or by gated external input.

GapinY

direction

Gap in X
direction

Direction of travel &

Gocator also lets you isolate and then measure using one of two Surface measurement tools
D (for more information on these tools, see Blob on page 355 and Segmentation on page 492). For

a comparison of part detection and these tools, see Isolating Parts from Surface Data on

page 342.

Part Detection =)

Frame Of Reference

Height Threshold: 0.5 | mm
Threshold Direction: Above =
Gap Width: 5| mm
Gap Length: 5| mm
Padding Width: 0| mm
Padding Length: 0| mm
Min Area: 5| mm?
Max Part Length: 200| mm

M Edge Filtering

Status il

The following settings can be tuned to improve the accuracy and reliability of part detection.

Setting Description

Height Threshold Determines the profile height threshold for part detection. The setting for Threshold
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Setting

Description

Include one-sided data

Direction determines if parts should be detected above or below the threshold. Above is
typically used to prevent the belt surface from being detected as a part when scanning
objects on a conveyor.

In an Opposite layout, the threshold is applied to the difference between the top and the
bottom profile. A target thinner than the threshold value is ignored, including places where
only one of either top or bottom is detected.

To separate parts by gated external input, set the Height Threshold to the active area Z
offset (i.e., minimum Z position of the current active area), set Source to Time or Encoder
and check the Gate on External Input checkbox in the Trigger panel (page 124).

The option is only displayed with dual-sensor systems in Opposite layout, or multi-sensor
systems in Grid layout with at least one sensor in the Bottom row. When the option is
disabled, data points from a sensor are excluded if the points directly opposite from the
other sensor are missing (due to occlusions, drop-outs, and so on). When the option is
enabled, data points are included even if data points from the other sensor are missing.

The following image shows surface data from a dual-sensor system in which the sensors
are mounted facing each other. In this case, Include one-sided data is disabled.

Data missing from top sensor due to
occlusions or because this area is out of
the sensor’s range.

/

Data from bottom sensor excluded because of the missing
data from the top sensor. The lower surface is flat in this
40080 area, so the bottom sensor should be able to get data.

The data on the upper left is missing, due to the shape of the target: getting data from this
area is difficult or impossible, due to occlusions or simply because this part of the upper
surface is beyond the top sensor's measurement range. Data is missing on the left of the
lower surface, even though the target is flat in this area.

In the following image, Include one-sided data is enabled. The result is that data from
the lower left is included in the scan data, better representing the actual target. (The same
situation is occurring on the right side of the surfaces.)
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Setting

Description

Threshold Direction

Gap Width

Gap Length

Padding Width
Padding Length

Min Area

Max Part Length

Frame of Reference

/

Data from bottom sensor included despite
the missing data from the top sensor. Better
40090 represents the lower surface of the target.
D —

In general, you should leave this setting enabled.
Determines if parts should be detected above or below the height threshold.

Determines the minimum separation between objects on the X axis. If parts are closer than
the gap interval, they will be merged into a single part.

Determines the minimum separation between objects on the Y axis. If parts are closer than
the gap interval, they will be merged into a single part.

The amount of padding data added in the X and Y directions, respectively. The padding can
contain data points that were outside the height threshold and excluded from the initial
part detection. This is mostly useful when processing part data with third-party software
such as HexSight, Halcon, etc.

Determines the minimum area for a detected part. Set this value to a reasonable minimum
in order to filter out small objects or noise.

Determines the maximum length of the part object. When the object exceeds the
maximum length, it is automatically separated into two parts. This is useful to break a long
object into multiple sections and perform measurements on each section.

Determines the coordinate reference for surface measurements.

Sensor

When Frame of Reference is set to Sensor, the sensor's frame of reference is used. The
way the sensor's frame of reference is defined changes depending on the surface
generation Type setting (and Surface Generation on page 157 for more information):
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Setting

Description

Status

Edge Filtering

o When parts are segmented from a continuous surface (the surface generation Type
setting is set to Continuous), measurement values are relative to a Y origin at the
center of the part (the same as for Part frame of reference; see below).

e When parts are segmented from other types of surfaces (the surface generation Type
setting is set to Fixed Length, Variable Length, or Rotational), measurement
values are relative to a Y origin at the center of the surface from which the part is
segmented.

The Surface Bounding Box GlobalX and GlobalY measurements (see Bounding Box on page
367) are exceptions: regardless of the Frame of Reference setting, these measurements
produce the Sensor frame of reference values of the Part frame of reference origin (which
is the bounding box center), except for GlobalY when parts are segmented from
continuous surfaces. In this case the GlobalY value is the Y value relative to the encoder
zero position. These values can be used to locate Part frame of reference measurements in
aworld space.

Part

When Frame of Reference is set to Part, all measurements except Bounding Box X and Y
are relative to the center of the bounding box of the part. For Bounding Box X and Y, the
measurement values are always relative to the sensor frame of reference (see Bounding
Box on page 367).

Provides details on the status of the part detection engine. For more information, see Part
Detection Status.

See Edge Filtering on page 166.

To setup part detection:

1. Goto the Scan page and choose Surface in the Scan Mode panel.
If this mode is not selected, you will not be able to configure part detection.

5

2. Expandthe Part Detection panel by clicking on the panel header or the ** button.

3. Ifnecessary, check the Enabled option.
When Surface Generation is set to Continuous, part detection is always enabled.

4. Adjust the settings.

See the part detection parameters above for more information.

One of the most common issues when setting up part detection is that surface data is not generated
after the target is scanned. The Status section on the Part Detection panel allows you to see details on
the status of the part detection engine. This can be used to diagnose why parts are not being detected
during setup, reducing setup time.
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Status

Tracking State:

In Part - Min area not achieved

Parts Being Tracked: 1
Part Center X (mm): 7.935
Part Length (mm): 0.633

Total Parts Accepted:

Due to Max Part Length:

Total Parts Rejected:
Due to Min Area: 22

Due to Backtracking: 0

77
<
22

The following part detection status information is available:

Part Detection Diagnostics

Status Indicator

Tracking State

Parts Being Tracked

Part Center X

Part Length

Total Parts Accepted

Due to Max Part Length

Total Parts Rejected

Due to Min Area

Due to Backtracking

Gocator Line Profile Sensors: User Manual

Description

Part detection state for largest currently tracking part. One
of the following:

« Not In Part

« In Part, Min area not achieved

« In Part, Min area achieved

« In Gap, Min area not achieved

« In Gap, Min area achieved

The number of parts the engine is currently tracking.

The center of the partial part, midway between the
minimum X and maximum X detected for the part.

The length of the part. In cases of backtracking, the number
decreases.

The number of parts that meet the part detection criteria.

The number of parts accepted because they have reached
Max Part Length. If too many parts are being accepted,
increase Max Part Length.

The number of parts that fail to meet the part detection
criteria.

The number of parts rejected because they are below Min
Area. If too many parts are being rejected, reduce Min Area.

The number of parts rejected due to backtracking, for
example, when the user reverses the direction of the
transport mechanism while the sensor is actively scanning a
part. Only applicable when the encoder trigger behavior has

been set to Bi-Directional.
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Part scans sometimes contain noise around the edges of the target. This noise is usually caused by the
sensor’s light being reflected off almost vertical sides, rounded corners, etc. Edge filtering helps reduce
edge noise in order to produce more accurate and repeatable volume and area measurements, as well as
to improve positioning of relative measurement regions. Optionally, the Preserve Interior Feature
setting can be used to limit filtering to the outside edges of the target.

Edge Filtering enabled, Preserve Interior Feature enabled
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Edge Filtering

Preserve Interior Feature: .
Width: 1| mm
Length: 1| mm

To configure edge filtering:

1.

Go to the Scan page and choose Surface in the Scan Mode panel.
If this mode is not selected, you will not be able to configure part detection.

Expand the Part Detection panel by clicking on the panel header or the ® putton and enable part
detection if necessary.

Part detection can be enabled and disabled when Type in the Surface Generation panel is set to Fixed
Length, Variable Length, or Rotational. Part detection is automatically enabled when Type is set to
Continuous.

Check the Edge Filtering checkbox to enable edge filtering.

Configure the Width and Length settings.
The Width and Length settings represent the size of the filter on the X axis and the Y axis, respectively.

Set the Preserve Interior Feature setting if necessary.
The Preserve Interior Feature setting limits filtering to the outside edges of the target.

The data viewer can display video images, profiles, sections, surfaces, height maps, and intensity images.
It is also used to configure the active area (Active Area on page 131) and measurement tools (see
Measurement and Processing on page 204). The data viewer changes depending on the current
operation mode and the panel that has been selected.

The data viewer lets you "pin" multiple outpus (measurements and geometric features) to the data
viewer; for more information, see Pinning Measurements and Features on page 258.

The data viewer is controlled by mouse clicks and by the buttons on the display toolbar. The mouse
wheel can also be used for zooming in and out.
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Mesh or point display

Togele 3D

Heightrmap, grayscale,
uniform, or intensity

Show Sidewalls

Pan, orbit, or zoom

Scaling settings

(1:1 aspect ratic
button not shown;
20 only)

Additional
data viewer
windows

Fit to window
(Reset zoom)

For more information on the kinds of data displayed in Surface mode and how scan data is displayed,

see Surface Mode on page 175.

For more information on the kinds of data displayed in Profile mode and how scan data is displayed, see

Profile Mode on page 173.

For information on how to open and use additional data viewer windows, see Using Multiple Data Viewer

Windows on page 206.

When the sensor displays profiles, a safety goggle mode button () is available above the data viewer.
Enabling this mode changes some colors to ensure that profiles are visible in the data viewer when
wearing laser safety goggles. The option is also available in Surface mode when a section is displayed.
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Profile » | Top E N',}j

@ Top (130 us)

When multiple exposures have been defined, you can use the Multiple Exposures button (/) to toggle
between showing a single-color profile made up of data from all exposures, and a profile in which the

source exposure of the data points is identified by a different color.
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In Video mode, the data viewer displays images directly from the sensor's camera or cameras. In a dual-
or multi-sensor system, camera images from any camera can be displayed.

In this mode, you can configure the data viewer to display exposure, spot, and dropout information that
can be useful in properly setting up the system for scanning.

Exposure Information

In Video mode, you can display exposure-related information. This information can help you correctly
adjust the exposure settings.

Exposures

If you have set Exposure Mode to Multiple, and have set more than one exposure, a drop-down at the
top of the data viewer lists the available exposures. Choosing an exposure changes the view of the data
viewer to that exposure.
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Video

View: Video + ) To . Fl', P N Mg

Exposure 2

=
“
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For details on setting exposure in the Exposure tab in the Sensor panel, see Exposure on page 136.

Toselect the exposure view of the display:
1. Goto the Scan page and choose Video mode in the Scan Mode panel.

2. Selectthe camera view in the data viewer.
Use the first drop-down list next to View at the top of the data viewer to select Main or Buddy.

3. Selectthe exposure.
Use the second drop-down list next to View at the top of the data viewer to select the exposure.

Overexposure and Underexposure

You can display a color exposure overlay on the video image to help set the correct exposure.
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Configure

Exposure:
Show Spots: |

Show Dropouts:

Video |
S
View: Video + | Top # || Exposurel 3 mp o g

The Exposure setting uses the following colors:

« Blue: Indicates background pixels ignored by the sensor.
« Red: Indicates saturated pixels.
Correct tuning of exposure depends on the reflective properties of the target material and on the

requirements of the application. Settings should be carefully evaluated for each application, but often a
good starting point is to set the exposure so that there are 2 to 3 red pixels in the center of the laser line.

To display an overlay:

1. Goto the Scan page and choose Video mode in the Scan Mode panel.

2. Check Exposure at the top of the data viewer.

Spots and Dropouts

Various settings can affect how the Material settings behave. In Video mode, you can examine how the
Material settings are affected. To do this, in Video mode, check the Show Spots option at the top of
the data viewer to overlay a representation of the spots in the data viewer.

In the image below, the white and gray squares represent the laser line as it appears on the camera
sensor. Spots (which represent the center of the laser line on the camera sensor for each column) are
displayed as red "x" symbols. Dropouts (where no spot is detected on the camera sensor in a given
column) are depicted at the upper edge of the data viewer as yellow dots.
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To show data dropouts:

1. Go to the Scan page and choose Video mode in the Scan Mode panel.

2. check the Show Dropouts option at the top of the data viewer.

For more information on the material settings, see Advanced on page 143.

When the sensor is in Profile scan mode, the data viewer displays profile plots.
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In a dual-sensor system, profiles from individual sensors or from a combined view can be displayed.

Top
Profile Left

Right

T
T
o
i
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Left (400 u5)

Right (400 u5)

Similarly, in a multi-sensor system, profiles from individual sensors or from combined views can be

displayed.
Profile Top
Bottom
View: Profile : mp wTm
Top 0 - Main

Top 1- Buddy 0
Top 2 - Buddy 1
Bottom 0 - Buddy 2
Bottom 1 - Buddy 3
Bottom 2 - Buddy 4

When in the Scan page, selecting a panel (e.g., Sensor or Alignment panel) automatically sets the

display to the most appropriate display view.
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To manually select the display view in the Scan page:
1. Goto the Scan page.
2. Choose Profile mode in the Scan Mode panel.

3. Selectthe view.
Top: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or the
combined view of sensors in the top position.
Bottom: View from the bottom sensor in an opposite-layout dual-sensor system, or all sensors in the
bottom row of a multi-sensor system.
Top & Bottom: Combined view from all sensors in a multi-sensor system set up with sensors on the
top and bottom rows in the layout grid.
Left: View from the left sensor in a dual-sensor system.
Right: View from the right sensor in a dual-sensor system.
Left & Right: In a dual-sensor system, views from both sensors, displayed at the same time in the data
viewer, using the coordinate systems of each sensor.

In the Measure page, the view of the display is set to the profile source of the selected measurement
tool.

When the sensor is in Surface scan mode, the data viewer can display height maps, sections, and
intensity images. You can select the data to display from the first drop-down.

Stream (data type) drop-down Heightmap, Grayscale,
Uniform, and Intensity buttons

/
e | /

Profile
Section

Tool

Data Type Option or

Description

Button

Surface Displays surface data received from the sensor's scan engine.
If intensity data is available in the scan data, you can choose to display heightmap and
intensity data at the same time to produce a more realistic part. For more information, see
Heightmap button below.

Profile Displays the last collected profile. (Only available in 2D view. Only displays data on physical
sensors: in the emulator, no data is displayed.)

Section If any sections have been defined, displays the section selected in the Sections drop-down.
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Data Type Option or
Button

Description

Tool

Heightmap button

Grayscale button

Uniform button

(Only available in 2D view.)

Displays data from tools capable of producing "tool data" output (such as Surface Stitch or
Surface Track). When you select Tool, a second drop-down is displayed next to the first,
which lets you choose among the available data.

Surface

Surface Filter... ) : n - BB 1

Surface Filter/Filtered Surface h‘

Surface Vibration Correction/Cormrected Surfacd
- = - -

For more information on tool data output, see Tool Data on page 79.

Tool =

Displays a pseudo-color height map over the scan data.

If intensity data is available, you can use the Intensity button (see below) to display the
combined heightmap and intensity data. This results in a more realistic-looking part in the
data viewer and lets you use contrast-based information to help position tool regions. For
more information on intensity data, see Intensity Output on page 182. By default, intensity is
not enabled in the data viewer.

For example, if you needed to measure the flatness of a CPU, this could help you avoid
placing measurement regions on top of labels that are slightly raised compared to the
surrounding area, which, if included in the flatness measurement, would result in inaccurate

measurements:

hI\llllHI!IlIHIIHHH?|I|IUI\|||||I

610 £0" 110 84168

If intensity data is available, when the Intensity button is toggled off (see below), this displays
a grayscale height map. This is useful to better differentiate between scan data and the
various elements of measurement tools that are displayed over the scan data.

When the Intensity button is toggled on, displays intensity data only.

Displays a uniformly shaded surface on the 3D model. (Only available in 3D view.) Mostly
useful when you want to focus on shape or geometry.

When this mode is selected, the Intensity button is hidden.
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Data Type Option or
Button

Description

Intensity button

Displays intensity data. See the descriptions of the Heightmap, Grayscale, and Uniform
buttons above for an explanation of how this button interacts with those display modes.
(The button is hidden if no intensity data is available in the scan data.)

(Acquire Intensity must be checked in the Scan Mode panel for this button to be visible.
For more information, see Intensity Output on page 182 and Scan Modes on page 123.)

2D viewer with height map overlay 2D viewer with grayscale overlay

2D viewer with intensity overlay

Choosing the Profile view option will switch the data viewer out of the 3D viewer and display a profile.
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Clicking the 3D button toggles between the 2D and 3D viewer. The 3D model is overlaid with the
information that corresponds to the selected View option.

3D viewer with uniform overlay 3D viewer with uniform overlay

You can choose among the following options to change how the data viewer renders the scan data.

Rendering Mode Description

Points Renders scan data using point. Useful in scan data that contains noise around edges, and can
show hidden structure.

Mesh Renders scan by connecting points with polygons.
&
Show Sidewalls Toggles between hiding and showing polygons involving geometrically distant points. For

el

example, in the following, the sidewalls are enabled: the long lines of scan data shown at the
edges of the PCB components may be visually distracting.
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Rendering Mode Description

- -

These artifacts are hidden when "sidewalls" are disabled.

-5 w

Note that this setting only affects the appearance of scan data in the data viewer. It does not
change the scan data and therefore does not affect measurements.

In some situations, displaying long triangles may provide useful information. Try both
modes in your application to determine the best choice.

In a dual- or multi--sensor system, data from individual sensors or from a combined view can be
selected. While in the Scan page, selecting a panel (e.g., Sensor or Part Detection panel) will
automatically set the display to the most appropriate display type and display view.

Height Map Color Scale

Height maps are displayed in pseudo-color. The height axis (Z) is color-coded. The scaling of the height
map can be adjusted.
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Configure View

ange: Auto

Surface - [Surface Hole/X]

Surface = Top

: Bl §4 30

To change the scaling of the height map:

1. Select Heightmap from the View drop-down in the data viewer.

2. Click the Scaling button.

» Toautomatically set the scale, choose Auto in the Range drop-down.

« Toautomatically set the scale based on a user-selected sub-region of the heightmap, choose Auto
- Region in the Range drop-down and adjust the yellow region box in the data viewer to the desired

location and size.

« To manually set the scale, choose the Manual in the Range drop-down and enter the minimum

and maximum height to which the colors will be mapped.

Sections

When the sensor is in Surface scan mode, the data viewer can display sections (profiles extracted from

surfaces).

Surface

view: | secton

: AR ~Tm

In a multi-sensor system, profiles from individual sensors or from a combined view can be displayed.
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When in the Scan page, selecting a panel (e.g., Sensor or Alignment panel) automatically sets the
display to the most appropriate display view.

Top
Surface Left

Right
Left & Right |4 Pel wTm

Left (400 u5)

View: Section * | Section0 5

Right (400 u5)

To manually select the display view in the Scan page:
1. Goto the Scan page.
2. Choose Surface mode in the Scan Mode panel.

3. Just above the data viewer, choose Section in the View drop-down.
The view from an individual sensor or the combined view of two sensors can be selected from the drop-
down list at the top of the data viewer.
Top: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or the
combined view of sensors that have been aligned to use a common coordinate system.
Bottom: View from the bottom sensor in an opposite-layout dual-sensor system.
Left: View from the left sensor in a dual-sensor system.
Right: View from the right sensor in a dual-sensor system.
Left & Right: Views from both sensors, displayed at the same time in the data viewer, using the
coordinate systems of each sensor.

1. Goto the Scan page.
2. Choose Surface mode in the Scan Mode panel.

3. Justabove the data viewer, choose Section in the View drop-down.
The view from an individual sensor or the combined view of two sensors can be selected from the drop-
down list at the top of the data viewer.
Top: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or the
combined view of sensors that have been aligned to use a common coordinate system.
Bottom: View from the bottom sensor in an opposite-layout dual-sensor system.
Left: View from the left sensor in a dual-sensor system.
Right: View from the right sensor in a dual-sensor system.
Left & Right: Views from both sensors, displayed at the same time in the data viewer, using the
coordinate systems of each sensor.

In the Measure page, the view of the display is set to the profile source of the selected measurement
tool.

Regions, such as an active area or a measurement region, can be graphically set up using the data viewer.
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When the Scan page is active, the data viewer can be used to graphically configure the active area. The
Active Area setting can also be configured manually by entering values into its fields and is found in the
Sensor panel (see Sensor on page 130).

Profile

=]~ O
11
L 1.r

Tosetup a region of interest:

1. Move the mouse cursor to the rectangle.
The rectangle is automatically displayed when a setup or measurement requires an area to be
specified.

2. Drag the rectangle to move it, and use the handles on the rectangle's border to resize it.

Sensors can produce intensity images that measure the amount of light reflected by an object. An 8-bit
intensity value is output for each range value along the laser line . A sensor applies the same coordinate
system and resampling logic as the ranges to the intensity values.

To display intensity data, click the Intensity button (::).

D To be able to display intensity data, you must enabled Acquire Intensity in the Scan Mode
panel.
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Models

The following sections describe how to set up part matching using a model, a bounding box, or an ellipse.
It also describes how to configure sections.

Model Page Overview

The Model page lets you set up part matching and sections.

Iy == & =it 0% ’
Speed 3 Hz
Measure  Output Dashboard =
i

- B Trpme i

X

Manage

[new]

Surface Part Matching -1 1

sutace ¢ Top ¢ [EEIE | 30 E.R % E M | 7 enaviea

Maih Algurilnie Buunding Bux
Parameters
£ Angie o

Asymmetry Detactinn More

Match Result

{ 40.035]

Length 54268

Acceptance Criteria

Max: 1000 | mm
Sectlon =) 2
Sections Add

In- ]

Section o =

Spacing Interval Auto %

X

¥ Frare e 0 W Quick Edit

Element Description
1 Part Matching Contains settings for configuring models and for part matching.

panel
2 Sections panel Contains settings for configuring sections, which let you extract profiles from surfaces.
3 Data Viewer Displays sensor data and lets you add and remove model edge points.

Part Matching

The sensor can match scanned parts to the edges of a model based on a previously scanned part (see
Using Edge Detection on page 185) or to the dimensions of a fitted bounding box or ellipse that
encapsulate the model (see Using Bounding Box and Ellipse on page 194). When parts match, the sensor
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can rotate scans so that they are all oriented in the same way. This allows measurement tools to be
applied consistently to parts, regardless of the orientation of the part you are trying to match.

When the match quality between a model and a part reaches a minimum value (a percentage), or the
bounding box or ellipse that encapsulates the part is between minimum and maximum dimension
values, the part is "accepted" and any measurements that are added in the Measure page will return
valid values, as long as the target is in range, etc. If the part is "rejected," any measurements added in the
Measure page will return an Invalid value. For more information on measurements and decision values,
Measurement and Processing on page 204.

When using edge detection for part matching, the sensor compares a model that you must create from a
previous scan to a "target" (one of the parts you want to match to the model).

In the data viewer, a model is represented as a yellow outline. The target is represented as a blue outline.
If the part match quality above a minimum user-defined level, any measurements configured on the
Measure page are applied.

Model (yellow outline) and target (blue outline).
Part match quality is 87.789%, which is greater
than the minimum set by the user, so the parts match.

When you create a model, the sensor runs an edge detection algorithm on either the heightmap or
intensity image of a scanned part. The resulting model is made up of the detected edge points. The scan
used to create the model should be of a reference (or "golden") part to which all other parts will be
compared.
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After the model has been created, you optionally modify the model by adjusting the sensitivity (how
many edge points are detected), or selectively remove edge points from the model, to improve

matching.

D Models are saved as part of a job.

Once you have finished modifying the model, you can also modify target sensitivity, which controls how
many edge points are detected on the subsequently scanned targets that will be compared to the
model; the same edge detection algorithm used for creating models is used to compare a model to a

part.

Typically, setting up edge detection to perform part matching involves the following steps:

1. Scan areference part (you can also use replay data that you have previously saved).

Create a model based on the scan (using either heightmap or intensity data).

Adjust the model (edge detection algorithm sensitivity and selective removal of edge points).

Adjust the target sensitivity.

2
3
4. Scan another part typical of the parts that would need to match the model.
5
6

Set match acceptance level.

Part Matching

Enabled

Match Algorithm:

Models:

Model1

Parameters

Image Type:
Z Angle:

Edge

Heightmap

Target Sensitivity:
e
Low Medium High
Match Result
Quality 84.466
Acceptance Criterla
Min: 80 | %

Part Matching panel showing Target Matching tab
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Model Sensltivity:
. |y S — 5

i/
Low Medium High
Edge Polnts: Edit Reset

*Click to remove. Ctrl + Click to undo.

Model Editing tab on Part Matching panel

The following settings are used to configure part matching using edge detection.

Setting

Description

Match Algorithm

Image Type

Z Angle

Target Sensitivity (Target
Matching tab)

Model Sensitivity
(Model Editing tab)

Determines which algorithm the sensor will use to attempt a match. Set this to
Edge for edge detection.

Determines what kind of data the sensor will use to detect edges and therefore
for part matching. Choose this setting based on the kinds of features that will be
used for part matching:

Heightmap: Surface elevation information of the scanned part will be used to
determine edges. This setting is most commonly used.

Intensity: Intensity data (how light or dark areas of a scanned part are) will be
used to determine edges. Use this setting if the main distinguishing marks are
printed text or patterns on the parts. The Acquire Intensity option must be
checked in the Scan Mode panel on the Scan page for this option to be
available.

Corrects the orientation of the model to accurately match typical orientation and
simplify measurements.

Controls the threshold at which an edge point is detected on the target's
heightmap or intensity image. (The "target" is any part that is matched to the
model and which will subsequently be measured if the match is accepted.)

Setting Target Sensitivity higher results in more edge points. Setting it lower
results in fewer edge points and results in higher performance. Use this setting
to exclude noise from the detected edges and to make sure distinguishing
features are properly detected.

The level of this setting should generally be similar to the level of Model
Sensitivity.

Controls the threshold at which an edge point is detected on the heightmap or
intensity image used to create the model. Setting Model Sensitivity higher
results in more edge points. Setting it lower results in fewer edge points and
results in higher performance. Use this setting to exclude noise from the
detected edges and to make sure distinguishing features are properly detected.

The level of this setting should generally be similar to the level of Target
Sensitivity.

Changing this setting causes the edge detection algorithm to run again at the
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Setting Description

new threshold. If you have edited edge points manually (removing them
selectively), those changes will be lost. See Using Edge Detection on page 185 for
more information.

Edge Points The Edit button lets you selectively remove edge point that are detected by the
(Model Editing tab) edge detection algorithm at the current Model Sensitivity setting. See Using
Edge Detection on page 185 for more information.

Acceptance Criteria Determines the minimum quality level of the match as a percentage value.

Part rejected: Quality result is less than Min

To run part matching, simply make sure that the Enabled option is checked on the Part Matching
panel when the sensor is running. Any measurements that are added and configured on the Measure
page will be applied to parts if a part match is accepted, regardless of the part's orientation (a
successfully matched part is rotated to match orientation of the model), returning a value and decision
(as long as the part is in range, etc.). If a part match is rejected, measurements will return an Invalid
value.

Creating a Model

Gocator creates a model by running an edge detection algorithm on the heightmap or intensity image of
a scan. The algorithm is run when a model is first created and whenever the Model Sensitivity setting is
changed.

To create a model:

1. Goto the Scan page.

a. Inthe Scan Mode panel, choose Surface.

Scan Mode
Video | Profile
Optlon
Acquire Intensity

You must choose Surface in order to scan a part. Furthermore, the Model page is only displayed in
Surface mode.

b. If youwantto use intensity data to create the model, make sure Acquire Intensity is checked.

c. Inthe Part Detection panel, choose Part for the Frame of Reference.
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Part Detectlon

(1)

Frame Of Reference

u
Sensor

Part matching is only available when Part has been selected.

2. Do one of the following:

« Scan areference part. See Scan Setup and Alignment on page 122 for more information on setting up and
aligning a sensor. See Running a Standalone Sensor System on page 53 or Running a Dual-Sensor System
on page 54 for more information on running a system to scan a part.

» Locate some previously recorded replay data and load it. See Recording, Playback, and Measurement Sim-
ulation on page 90 and Downloading, Uploading, and Exporting Replay Data on page 93 for more inform-

ation on replay data.

3. Gotothe Model page.

a. Make sure the Enabled option is checked in the Part Matching panel.

b. Inthe Match Algorithm drop-down, choose Edge.

Part Matching

Enabled

Match Algorithm: Edge

Models: Add Current 5can

b

4. Click Stop on the toolbar if the sensor is running.

5. Click Add Current Scan.

After adding the model, the sensor will show that the match quality is 100%, because itis in
D effect comparing the model to the scan that was used to create the model. This value can
be ignored.

6. Inthe Image Type drop-down, choose Heightmap or Intensity.
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Image Type: Heightmap E
£ Angle: HEighp 0le h
Intensity

7. If you need to correct the orientation of the model, provide a value in the Z Angle field.

Correcting the Z angle is useful if the orientation of the model is not close to the typical angle of target parts
on the production line.

8. Save the job by clicking the Save button a.
Models are saved in job files.
See Creating, Saving and Loading Jobs (Settings) on page 88 for more information on saving jobs.

After you have created a model, you may wish to modify it to remove noise to improve its matching
capabilities. You may also wish to modify a model to exclude certain areas. See Creating a Model on
page 188 for more information.

Model names can be renamed.

Torename a model:

1. Inthe Models list, double-click on a model name.
2. Type a new name in the model name field.

3. Press Enter or click outside the model name field.
4. Save the job by clicking the Save button B

To delete a model, click the € button.

Modifying a Model's Edge Points

Modifying a model's edge points is useful to exclude noise in the detected edge points and to make sure
distinguishing features are properly detected, which can improve matching. You can modify edge points
in two ways.

First, you can control the overall number of edge points that are detected by the edge detection
algorithm by raising and lowering the edge detection threshold (the Model Sensitivity setting).
Modifying Model Sensitivity causes the edge detection algorithm to run again.

Second, you can fine-tune the model's edge points by selectively removing edge points that are detected
by the edge detection algorithm. This could be useful, for example, if an edge on the target parts
frequently presents minor variations such as flashing (excess material caused by leakage during
molding): the edge points that make up the model can be edited to exclude that region. Editing the
model can allow parts to match it more easily.
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Edge points along top of model not removed.
Part is rejected. (Min set to 85%.)

Edge points along top of model removed.
Part is accepted. (Min set to 85%.)

Removing edge points does not cause the edge detection algorithm to run again.

To change model senstivity:

1. Inthe Models list, select the model you want to configure by clicking on its selection control.
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2. Clickthe Model Editing tab.

3. Adjust the Model Sensitivity slider to exclude noise and to properly detect the distinguishing features that
will match parts.

C tagevan D

Model Sensitivity:

| 5
Low Medilm High
Edge Points: Edit Reset

*(lick to remove. Ctrl + Click to undo.

You can also set the sensitivity value manually in the provided text box.

4. Save the job by clicking the Save button il

To manually remove model edge points:

1. Inthe Models list, select the model you want to configure by clicking on its selection control.

2. Inthe Model Editing tab, click on the Edit button.

Model Sensitivity:

R e — 5
Low Medium High

Edge Points: Edit Reset

*Click to remove. Ctrl + Click to undo.

On the toolbar above the data viewer, make sure the Select tool is active.

E]:up
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4. Clickin the data viewer and hold the mouse button while moving the pointer over the edge points you want
to remove.

Points within the circular Select tool are removed from the model. Removed edge points turn red in the data

viewer.

You can zoom in to see individual edge points by using the mouse wheel or by using the Zoom mode ('O ).
5. If you have removed too many edge points, use Ctrl + Click in the data viewer to add the edge points back.
6. When you have finished editing the model, click Save in the Model Editing tab.

7. Save the job by clicking the Save button B on the toolbar.

Adjusting Target Sensitivity
After you have added a model and optionally adjusted it, you must scan a different part, one that is
typical of parts that must match the model.

Much in the same way that you can adjust a model's sensitivity, you can adjust the target sensitivity, that
is, the threshold at which edge points are detected on the heightmaps or intensity images of parts that
you want to match to the model. Adjusting the target sensitivity is useful to exclude noise, improving
part matching.

To change target senstivity:

1. Click the Target Matching tab.

2. Adjust the Target Sensitivity setting to exclude noise in order to properly detect the distinguishing features
that will allow parts to match.
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Target Sensitivity:
| 5

Low Medium High

You can also set the sensitivity value manually in the provided text box.

Setting the Match Acceptance Criteria

In order for a part to match a model, the match quality must reach the minimum set in the Min field in
Acceptance Criteria section of the Part Matching panel.

Match Result

Acceptance Criteria

Min: 85|

Part accepted: Quality result is greater than Min

Match Result

Acceptance Criteria

Min: 90 | %

Running Part Matching

To run part matching, simply make sure that the Enabled option is checked on the Part Matching
panel when the sensor is running. Any measurements that are added and configured on the Measure
page will be applied to parts if a part match is accepted, regardless of the part's orientation (a
successfully matched part is rotated to match orientation of the model), returning a value and decision
(as long as the part is in range, etc.). If a part match is rejected, measurements will return an Invalid
value.

Using Bounding Box and Ellipse

When using a bounding box or an ellipse to match parts, the sensor tests whether a part fits into a
bounding box or ellipse that you define. A match will occur regardless of orientation.
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In the data viewer, a bounding box or ellipse is displayed with a blue outline. If a part fits in the bounding
box or ellipse, any measurements configured on the Measure page are applied.

Blue bounding box around a part.
(Yellow lines show currently selected
dimension in Part Matching panel.)

Typically, setting up a bounding box or an ellipse to perform part matching involves the following steps:

1. Scan areference part (you can also use replay data that you have previously saved).

2. Set the characteristics of the bounding box (width and length) or ellipse (major and minor axes).

Part Matching

=

i

¥4 Enabled

Match Algorithm:
Parameters
Z Angle:

Asymmetry Detection:

Match Result
Width
Length
Acceptance Criteria

Min:

Max:

Bounding Box

MNone

18.935
31.134

18| mm

18| mm

Part Matching panel (Bounding Box match algorithm)

The following settings are used to configure part matching using a bounding box or ellipse.

Setting

Description

Match Algorithm

Determines which algorithm the sensor will use to attempt a match. Set this to
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Setting Description

Bounding Box or Ellipse.

Z Angle Corrects the orientation of the bounding box or ellipse to accurately match
typical orientation and simplify measurements.

Asymmetry Detection Rotates scans based on the asymmetry of the scanned part.

The sensor calculates the number of points on each side of the part's centroid in
the bounding box or ellipse.

Along Major Axis - The scan is flipped so that the greater number of points is
to the left.

Along Minor Axis - The scan is flipped so that the greater number of points is
on the bottom.

None - The scan is not flipped.

Acceptance Criteria Determines the minimum and maximum acceptable values of the selected
dimension (Width and Length for bounding box, Major and Minor for ellipse) in
Match Result.

Configuring a Bounding Box or an Ellipse

To use a bounding box or an ellipse to match a part, you must set its dimensions, taking into account
expected acceptable variations when compared to a reference (or "golden") part.

To configure a bounding box or ellipse for part matching:

1. Goto the Scan page.

a. Inthe Scan Mode panel, choose Surface.

Scan Mode
Video | Profile
Optlon
Acquire Intensity

You must choose Surface in order to scan a part. Furthermore, the Model page is only displayed in
Surface mode.

Intensity data is not used when part matching using a bounding box or an ellipse, but you can enable the
Acquire Intensity option if you need intensity data for other reasons.

b. Inthe Part Detection panel, choose Part for the Frame of Reference.
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()

Part Detectlon

Frame Of Reference

Part matching is only available when Part has been selected.

Do one of the following:

« Scan areference part. See Scan Setup and Alignment on page 122 for more information on setting up and
aligning a sensor. See Running a Standalone Sensor System on page 53 or Running a Dual-Sensor System
on page 54 for more information on running a system to scan a part.

» Locate some previously recorded replay data and load it. See Recording, Playback, and Measurement Sim-
ulation on page 90 and Downloading, Uploading, and Exporting Replay Data on page 93 for more inform-
ation on replay data.

Go to the Model page.
a. Make sure the Enabled option is checked in the Part Matching panel.
b. Inthe Match Algorithm drop-down, choose Bounding Box or Ellipse.

Match Algorithm: Bounding Box :
Parameters .

Ellipse g
Z Angle: Edge ofe

Set Min and Max of both of the dimensions of the selected match algorithm shape, taking into account
expected acceptable variations.

« Ifyou chose Bounding Box for the match algorithm, select Width and then Length in Match Result, set-
ting the minimum and maximum values acceptable for each dimension.

« If you chose Ellipse for the match algorithm, select Minor and then Major in Match Result, setting the
minimum and maximum values acceptable for each dimension.

Save the job by clicking the Save button =.

See Creating, Saving and Loading Jobs (Settings) on page 88 for more information on saving jobs.

Running Part Matching

To run part matching, simply make sure that the Enabled option is checked on the Part Matching
panel when the sensor is running. Any measurements that are added and configured on the Measure
page will be applied to parts if a part match is accepted, regardless of the part's orientation (a
successfully matched part is rotated to match orientation of the bounding box or ellipse), returning a
value and decision (as long as the part is in range, etc.). If a part match is rejected, measurements will
return an Invalid value.
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Part matching results only determine whether a measurement is applied to a part. Whether the
measurement returns a pass or fail value—its decision—depends on whether the measurement's value
is between the Min and Max values set for the measurement. This decision, in addition to the actual
value, can in turn be used to control a PLC for example. The part matching "decision" itself is not passed
to the Gocator output, but you can simulate this by setting up a measurement that will always pass if it is
applied.

For example, you could set up a Position Z measurement, choosing Max Z as the feature type, and
setting the Min and Max values to the measurement range of the sensor. This way, as long as a part
matches and the target is in range, etc., the measurement will pass. This measurement decision, which is
passed to the Gocator's output, could in turn be used to control a PLC.

In Surface mode, the sensor can also extract a profile from a surface or part using a line you define on
that surface or part. The resulting profile is called a “section.” A section can have any orientation on the
surface, but its profile is parallel to the Z axis.

You can't create sections from the Models page on surface data that is produced by other tools,
O such as Surface Stitch. You can however create sections on any kind of surface data using the
Surface Section tool; for more information, see Section on page 481.

You can use most profile measurement tools on a section: you can't use tools that work with
unresampled data. Using sections and the profile measurements, you can therefore use measurements
that are not otherwise possible in Surface mode, for example:

« Gap and flush measurements

« Surface radius measurements (for example, rounded edges or corners)
« Intersections

« Point-to-point dimension measurements between profile features

Gocator supports multiple sections, letting you take multiple measurements on the same object.

On the Output page, in Surface mode, you can output both surface measurements and section-based
profile measurements at the same time. The sensor can also output the surfaces and section profiles
themselves at the same time.
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Part in data viewer (3D view)

Section defined on top of part (2D view)
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Circle Radius measurement running on profile extracted
from surface using defined section

You can configure the sampling distance between points along the section. Reducing the sampling
distance reduces the resolution of the profile, but increases the sensor's performance and results in less
data being sent over the output.

Mininum spacing interval: highest profile resolution,
greater sensor CPU usage and data output
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Maximum spacing interval: lowest profile resolution,
lower sensor CPU usage and data output

Using a higher spacing interval can produce different measurement results compared to using
D a smaller spacing interval. You should therefore compare results using different spacing
intervals before using sections in production.

The sections you add to a surface are directional, and their start and end points are defined using X and Y
coordinates. The start point always corresponds to the leftmost point on the extracted profile, whereas

the end point always corresponds to the rightmost point on the extracted profile, no matter the
orientation of the section on the surface.

For more information on profile tools, see Profile Measurement on page 266.

Before you create a section, you should first scan a target in Surface mode to create a surface on which
you can create the section. You can use either live data or recorded data.
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Sectlon e

Sectlons: Add

1D: o
Sectlon N =
Spacing Interval Auto :

) o005

After creating a section, the following settings are available:

Setting Description

Spacing Interval Determines the space between the points of the extracted profile.
Auto: The highest resolution, calculated using the X and Y resolution of the scan.

Custom: Lets you set the spacing interval by using a slider or setting the value
manually.

Section Lets you manually set the X and Y coordinates of the start and end points of the
section.

Setting the coordinates manually is useful if you need to create a section that is
perfectly horizontal or vertical. For example, to create a horizontal section, copy the
Y value of either the start or end point to the other point's Y field.

You can reverse the start and end points by clicking the % button.

To reset the start and end points to their initial values, click the %) button.

To create a section:
1. Onthe Scan page, in the Scan Mode panel, click Surface.

2. Onthe Model page, in the Section panel, click Add.
You may need to click the @ button to expand the panel.

The sensor creates a section on the surface.
3. Rename the section if you want.

4. Move the section and adjust the start and end points of the section to extract the desired profile.

You can move or adjust the section graphically in the data viewer, or you can manually adjust the X and
Y coordinates of the section.

5. (Optional) Adjust the Spacing Interval.
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After you create a section, the profile measurement tools become available in the Tools panel on the
Measure page. If you have created more than one section, you must select it in the tool. For more
information on profile measurement tools, see Profile Measurement on page 266.

The sensor also adds a Section option to the View drop-down above the data viewer, which lets you

view an extracted profile, as well as a section selector drop-down for cases where multiple sections are
defined.

Job01 [defaul] - El
Surface - Heightmap
Surface - Grayscale
Surface - Uniform
VT Section

Section 1 + | Top . Mo

Sections are also added to the Stream drop-down in Profile and Feature tools.

If parts are not consistently oriented in the same way from scan to scan, you can use part matching to
correct their rotation, if the entire part is visible in the scan. Parts will then be consistently oriented, and
sections will fall on the same area on each part. You can also use anchoring to ensure that
measurements are consistently placed on a part.

When you delete a section, the sensor removes any associated measurements. After you remove the last
section, the sensor no longer displays profile measurement tools in the Tools panel.
To delete a section:
1. Onthe Scan page, in the Scan Mode panel, click Surface.
2. Onthe Model page, in the Section panel, click the g button of the section you want to delete.
You may need to click the [+ button to expand the panel.

If you have associated a measurement tool to the section by setting the tool's Stream setting to the section,
the sensor asks if you want to delete all of the associated measurement tools.

The sensor deletes the section on the surface.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 203



Measurement and Processing

The following sections describe Gocator's measurement and processing tools.

Measure Page Overview

Measurement tools are added and configured in the Measure page.

The content of the Tools panel in the Measure page depends on the current scan mode. In Profile
mode, the Measure page displays tools for profile measurement. In Surface mode, the Measure page
displays tools for surface measurement. If you have defined a section in Surface mode, profile tools are
also displayed. In Video mode, tools are not available.

X = n‘ﬁ o & el 0%
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5 (’\v\?
nev] v | M X P = — ] -
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Frofile - [Prafile Dimension/Width] Tools Diagram =) | profile Dimension 1
27 Fiufle : | Top : P wEmE |l =0
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Element
1 Tool configuration panel
2 Data Viewer

3 Tools Diagram

4 Feature Area

5 Displayed Outputs

Description

Used to add, manage, and configure tools and measurements (see Tools Panel on
page 208) and to choose anchors (Measurement Anchoring on page 229).

Displays video and scan data, sets up tools, and displays result calipers related to the
selected measurement.

Parts are displayed using a height map, which is a top-down view of the XY plane,
where color represents height.

See Data Viewer below.

Provides a visual representation of tools and the flow of data between them.
For more information, see Working with the Tools Diagram on page 237.

Configurable region of interest from which feature points are detected. These feature
points are used to calculate the measurements. The number of feature areas
displayed depends on which measurement tool is currently selected.

Lists the measurements and geometric features currently displayed or pinned
in the data viewer. For more information, see Pinning Measurements and
Features on page 258.

When the Measure page is active, the data viewer can be used to graphically configure measurement
regions. Measurement regions can also be configured manually in measurements by entering values into
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the provided fields (see Regions on page 211).
For information on controls in the data viewer, see Data Viewer Controls on page 167.
For information on setting up measurement regions graphically, see Region Definition on page 181.

For information on opening and using additional data viewer windows, see Using Multiple Data Viewer
Windows below.

Using Multiple Data Viewer Windows

You can open multiple windows outside of the main browser window containing data viewers set to
different views and different sets of pinned outputs. This lets you more easily monitor or set up complex
applications, for example placing one or more data viewer window in one computer monitor, and others
in a different monitor.

@ Gocator 2440 - 40187 x  + -
C @ 127.0.0.1:3201/71=en-US&firstPage=measurefi=1&control=32008thealth=3202&data=3205&emuhost=59014&emup=true/ & & =& e H
—
X <& [ = & CPU: 0%
Speed 0Hz
Manage  Scan Measure  Output  Dashboard
‘e window #1 - Gaogle Chrome = o X
[new 2= T2 2M

® 127.0.0.1:3201 /visualizer.html Q

Surface Surface - [Profile Groove - Y-Axis Tread (Section 2)/Width]

suface t | Top ¢ [EIDNE) S $BL Section  # | Section2 ¢ | Top : Mo «Tm

‘ Displayed Outputs

‘ Displayed Outputs

Main view in original browser window showing surface data and a defined section, and a second window showing a Profile
tool running on the section. The Model page is selected in the Main view to show where the section is defined on the
surface data.

External data viewer windows provide the same functions as the Main View data viewer via the toolbar
above the viewer (except for the ability to open a new window). External windows also include a
Displayed Outputs panel at the bottom and support the pinning of outputs; pinning in external windows
is independent from the Main View data viewer and other external windows. For more information on
pinning outputs, see Pinning Measurements and Features on page 258.

To open a new external data viewer window:

|E3

1. Inthe toolbar of the Main View data viewer, click the New Data Viewer button (&=).
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A new window opens containing a separate data viewer.

Use the tool bar at the top of the new data viewer to choose and modify the view (Surface vs. section data,
color heightmap vs. intensity, 2D vs. 3D, etc.). For more information, see Data Viewer on page 167.

Pin outputs to the new data viewer as in the Main View data viewer. For more information, see Pinning
Measurements and Features on page 258. Any outputs pinned in the Main View when you open a new data

viewer window appear already pinned in the new window, but pinning in data viewers is otherwise
independent.
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Tools Panel

The Tools panel lets you add, configure, and manage measurement tools. Tools contain related
measurements. For example, the Dimension tool provides Height, Width, and other measurements.

You can also add and remove tools, and connect tool and sensor ouputs to tool inputs from within the
Tools Diagram panel. The Tools Diagram panel helps make working with complex applications much
more easy, but you configure a tool's main parameters from within the Tools panel. For more
information on the Tools Diagram panel, see Working with the Tools Diagram on page 237.

Some settings apply to tools, and therefore to all measurements; these settings are found in the
Parameters tab below the list of tools. Other settings apply to specific measurements, and are found in
a Parameters tab below the list of measurements; not all measurements have parameters.

See Profile Measurement on page 266 and Surface Measurement on page 342 for information on the
measurement tools and their settings.

Tool names in the user interface include the scan mode, but not in the manual. So for example, you
D will see "Profile Area" or "Surface Bounding Box" in the user interface, but simply "Area" or
"Bounding Box" in the manual.

Adding a tool adds all of the tool's measurements to the Tools panel. You can then enable and configure
the measurements selectively.

Tools

Profile Area Add
Profile Bounding Box
Profile Circle

Profile Dimension
Profile Groove
Profile Intersect
Profile Line

Profile Panel

Profile Position
Profile Round Corner
Profile Strip

Feature Dimension
Feature Intersect
Script

To add and configure a tool:
1. Go to the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, tools will not be available in the Measure panel.

3. Gotothe Measure page by clicking on the Measure icon.
4. Inthe Tools panel, select the tool you want to add from the drop-down list of tools.

5. Click on the Add button in the Tools panel.
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The tool and its available measurements are added to the tool list. The tool parameters are listed in the
area below the tool list.

6. (Optional) If you are running a dual-sensor system, choose the sensor that will provide data to the
measurement tool in Source.
For more information on sources, see Source on page 211.

7. (Optional) If the measurement is a profile measurement running on a section, and you have created
more than one section, choose the section that will provide data to the measurement in Stream.
For more information on streams, see Stream below.

8. Selecta measurement at the bottom of the tool panel.

9. Setany tool- or measurement-specific settings.
For tool- and measurement-specific settings, see the topics for the individual profile or surface tools.

10. Setthe Min and Max decision values.
For more information on decisions, see Decisions on page 226.

11. (Optional) Set one or more filters.
For more information on filters, see Filters on page 227.

12. (Optional) Set up anchoring.
For more information on anchoring, see Measurement Anchoring on page 229.

Stream

It's possible for more than one type of data to be available for a tool as input. You use the Stream drop-
down in a tool to choose which type. If only one type of data is available for a tool, the Stream drop-
down may not be displayed.

Surface data from

sensor's scan engine Surface tool processes

data (for example,
Surface Filter)

Another Surface tool

——> takes scan data directly
from scan engine or
output from another

tool

\

Y

Section defined on
scan data

—.— Profile tool takes
—_— . .
section as input

For example, many tools can produce processed surface data (such as the Stitched Surface output from
the Surface Stitch tool, or the Corrected Surface output from the Surface Vibration Correction tool).
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When you have added one of these tools, the tool's data output is listed in the Stream drop-down, as
well as the data that comes directly from the sensor's scanning engine. Surface data coming directly
from the sensor's scan engine is always called "Surface" in the Stream drop-down. Profile data coming
directly from the sensor's scan engine is always called "Profile/Merged" in the Stream drop-down. For
data that comes from another tool, the conventionis {Tool name}/{Data output name}:

Surface Stitch ~ 00

ezl Anchoring

Stream: I Surface = I
Source: Surface

Region Mode Flexible =
Region Number 2 =
Region 1 9 =
Region 2 O =
Global Flatness Mode All Points =
Data Filtering None =

M Display Points in Region

Unit LI =

Sections are also listed in the Stream setting.

Strearm: Section/Section 2 ¥ I
Section/Section 1

souree: Section/Section 2 A

Region 0 =

To choose a stream:

1. Go to the Measure page by clicking on the Measure icon.

D The scan mode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on the Measure page.

2. Inthe Tools panel, click on a tool in the tool list.
3. Ifitis not already selected, click the Parameter tab in the tool configuration area.

4. Selectthe data in the Stream drop-down list.
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Source

For dual- or multi-sensor systems, you must specify which sensor, or combination of sensors, provides
data for a measurement tool.

O The Source setting applies to all of a tool's measurements.

Depending on the layout you have selected, the Source drop-down will display one of the following (or a
combination). For more information on layouts, see Layout on page 103.

Setting Description

Top The Main sensor in a standalone system.

In a dual-sensor system, refers to the Main sensor in Opposite layout, or to the combined
data from both the Main and Buddy sensors.

In a multi-sensor system, refers to the combined data from all sensors in the top row of the
layout grid.

Bottom The Buddy sensor in Opposite layout in a dual-sensor system.

In a multi-sensor system, refers to the combined data from all sensors in the bottom row of
the layout grid.

Top & Bottom In a dual-sensor system, refers to the combined data from the Main and Buddy sensor.

In @ multi-sensor system, refers to the combined data from all sensors in the top and bottom
row of the layout grid.

To select the source:

1. Go to the Measure page by clicking on the Measure icon.

D The scan mode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on the Measure page.

2. Inthe Tools panel, click on a tool in the tool list.
3. [Ifitis not already selected, click on the Parameter tab in the tool configuration area.

4. Select the profile source in the Source drop-down list.

Regions

Many measurement tools use user-defined regions to limit the area in which measurements occur or to
help in the identification of a feature (Feature Points on page 222), a fit line (Fit Lines on page 226), or left
or right side of the Panel tool (see Panel on page 320). Unlike reducing the active area, reducing the
measurement region does not increase the maximum frame rate of the sensor.

You can disable regions and force a tool to use the entire active area by unchecking the
D checkbox next to the Regions setting. For more information on active area, see Active Area on
page 131.
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All tools provide region settings under the upper, tool-level Parameters tab. This region applies to all of
atool's measurements. Region settings are sometimes found within expandable feature sections in a
tool's panel.

Some of LMI's more recent tools provide "flexible" regions, which in addition to rectangular regions let
you create circular and elliptical regions (which can optionally be annular) and polygon regions. These
tools also let you use Surface and Surface Intensity data as masks. As of this writing, the following tools
have flexible regions:

« Surface Direction Filter
« Surface Filter

« Surface Flatness

o Surface Mask

o Surface OCR

« Surface Segmentation

Other tools are currently limited to rectangular regions. However, you can get "flexible regions" in a tool
that doesn't directly support them by using the Surface Mask tool, and using that tool's output as the
other tool's input. For more information, see Mask on page 457.

For information on setting "flexible" regions, see Flexible Regions below.

In 2D mode, the tool region defaults to the center of the current data view, not the global field of
D view. In 3D mode, the region defaults to the global field of view.

Use the region reset button (2) to set the size of a region to its default. This is useful after

zooming in or out in the data viewer.

Standard Regions

The standard regions are limited to rectangles or boxes.
To configure standard regions:

1. Go to the Measure page by clicking on the Measure icon.

N The scan mode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on the Measure page.

2. Inthe Tools panel, click on a tool in the tool list.

3. Configure the region using the mouse in the data viewer.
You can also configure regions manually by clicking the expand button (:=) and entering values in the
fields. This is useful if you need to set precise values.

Flexible Regions
The following parameters are available in tools that support flexible regions
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Flexible Region Parameters

Parameter Description

Number of Regions The number of regions the tool uses to extract surface data. You can define up to 15 or 16

regions. This parameter is not available in some tools.

When you specify more than one region, the regions are initially stacked on top of one

another, in the same location.
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Parameter

Mask Type {n}
Region Type {n}

Description

For each mask (in the Surface Mask tool) or region, the type. Regions can overlap. One of the
following. (For more information on the settings you use with the Circle and Ellipse types, see
Working with Circular and Elliptical Regions on page 219.

Circle

Extracts a circular region from the surface data, constrained by a square region.

Set the region's inner circle (inner cyan circle below) using the Inner Circle Diameter
parameter to extract annular data.

Use the Sector Start Angle and Sector Angle Range settings to extract a partial circular or
elliptical region.

Circle Region 1

Y {mm)

X (mm)

Ellipse

Extracts an elliptical region from the surface data, constrained by a square or rectangular
region.

Set the region's inner ellipse (inner cyan ellipse below) using the Inner Ellipse Major Axis and

Inner Ellipse Minor Axis parameters to extract annular data.

Use the Sector Start Angle and Sector Angle Range settings to extract a partial circular or
elliptical region.
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Parameter Description

Eliipse Region 1

Polygon

Extracts a polygonal region with the number of vertices specified in Vertex Count. You can

define the shape of the polygon using a mouse in the data viewer, dragging and dropping the
vertex points.

Polygon Region 1

Note that you can't adjust the height of a polygon region: it occupies the entire vertical space
available:
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Parameter Description

Polygon Regiun'

Rectangle

Extracts a rectangular region from the surface data.

Rectangle Region 1

Yi{mm)

Surface

Uses the Surface data you select in Mask Source to create a mask.
Surface Intensity
Uses the intensity data you select in Mask Source to create a mask.

Set the Low Threshold and High Threshold parameters as required.
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Parameter Description

Inner Circle Diameter Only available when Region Type {n} is set to Circle.
Defines the diameter of the inner circle.

Set this parameter to a value greater than 0 to extract a ring of data. Set this parameter to 0 to
extract a circle of data.

Inner Ellipse Major Axis ~ Only available when Region Type {n} is set to Ellipse.
Inner Ellipse Minor Axis ~ These parameters define the major and minor axes of the inner ellipse, respectively

Set this parameter to a value greater than 0 to extract a ring of data. Set this parameter to 0 to

extract an elliptical disk of data.
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Parameter Description

Sector Start Angle Only available when Region Type {n} is set to Circle or Ellipse

Sector Angle Range Use these parameters together to extract a partial ring of data. Sector Start Angle controls
the starting angle of the data, whereas Sector Angle Range controls the length of the arc.
Note that the angles and ranges in these parameters are measured clockwise around Z, where

0 degrees is along the positive X axis.

For example, in the first image below, Sector Start Angle is set to 135, and Sector Angle
Range is set to 270. The resulting extracted partial ring (or annular data) is shown below that.

simplified view

cueron T o, X

X (mm)

simplified view
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Parameter Description
For more information on how these settings work together, see Working with Circular and
Elliptical Regions below.

Mask Source Only available when Region Type {n} is set to Surface or Surface Intensity.
The Surface or Surface Intensity data the tool uses to create a mask.

Low Threshold Only available when Region Type {n} is set to Surface Intensity.

High Threshold The low and high thresholds the tool uses in combination with the intensity mask.

Working with Circular and Elliptical Regions

When you set a region's type to Circle or Ellipse, the tool displays several additional settings that work
together to define the region. Sector Start Angle and Sector Angle Range work together to define
the start and end of a partial circular/elliptical region (solid or annular). A region will be annular if Inner
Circle Diameter is non-zero. Note that the "length" of the partial region extends from the start angle. In
the following illustration, the start angle (8) is 135 degrees relative to the 0-degree point indicated below,
and the region extends 270 degrees (6) from that, clockwise around Z.

Inner Circle
Diameter
. A . Tool's region
delimits outer
diameter
Sector Angle
Range: Startsat —F—————f—0 § - — — — |- — — — — — 0 degrees
Sector Start
Angle and
extends clock-
wise.

Sector Start
Angle: Clockwise
around Z

Sector Start Angle starts at the 0-degree point around Z.

Note that the angles defining a partial circular/elliptical region are relative to the region, and not the
sensor's coordinate system. So a region rotated 30 degrees using its Z Angle setting rotates the start
angle and angle range by 30 degrees.

When you set a region type to Ellipse, instead of the inner circle diameter, you must set the major and
minor axes of the inner ellipse.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 219



Inner Ellipse

Major Axis
. Tool's region
delimits outer
diameter
A
Sector Angle i
Range: Starts at I 0 degrees Inper EII|pse
Sector Start Minor Axis
Angle and
extends clock-
wise.
Y

Sector Start
Angle: Clockwise
around Z

Region Rotation

The measurement region of some tools can be rotated by setting the region's Z Angle to better
accommodate features that are on an angle on a target. By rotating the measurement region, data not
related to the feature can often be excluded, improving accuracy of measurements.

-

Unrotated region ca

noise and too much ¢ 0
the right. Fitted edge line is
placed incorrectly.

Regian
=

] 4 |

Feature user wants to \

measure (for example,

the angle of the edge). Reducing the size of the
region to avoid the noise
would reduce the amount
of data available by too
much.

To rotate measurementregions:

1. Determine the length and width of the region that will be required once it is rotated.
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2.

Region

Region resized to
dimensions required after it
will be rotated clockwise.

Expand the Region setting and then set a value in Z Angle.
Reglon 2 .
X: | 3.404 | mm
Y- | 0.397 | mm
- | -16.725 | mm
Width: | 0.079 | mm
Length: | 0.207 | mm
Height: | 28346 | mm
Z angle: | 55|

The region rotates clockwise around the Z axis relative to the X axis.
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i

Region rotated. Only data
from feature is covered by
measurement region.

Once the region has been rotated, you can modify its size and location in the data viewer using the mouse.
You can also modify its dimensions and its location manually by changing the region's values in the Region

setting.

Some tools let you disable regions entirely and force the measurement tool to use the entire
0 active area by unchecking the checkbox next to the Regions setting. For more information on
active area, see Active Area on page 131.

Feature Points

Dimensional and positional measurements detect feature points found within the defined measurement
region and then compare measurement values taken at the selected point with minimum and maximum
thresholds to produce a decision. Feature points are selected in one or more Feature dropdownsin a
tool and are used for all of the tool's measurements.

The following types of points can be identified in a measurement region.

Point Type Examples

Max Z
. . . . . . (®——+—MaxZz
Finds the point with the maximum Z value in the region of oo

interest. o |0
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Point Type
Min Z

Finds the point with the minimum Z value in the region of
interest.

Min X
Finds the point with the minimum X value in the region of

interest.

Max X

Finds the point with the maximum Xvalue in the region of
interest.

Average

Determines the average location of points in the region of

interest.

Corner

Finds a dominant corner in the region of interest, where corner

is defined as a change in profile slope.

Top Corner

Finds the top-most corner in the region of interest, where corner
is defined as a change in profile shape.

Bottom Corner

Finds the bottom-most corner in the region of interest, where

corner is defined as a change in profile shape.
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Point Type

Left Corner

Finds the left-most corner in the region of interest, where corner
is defined as a change in profile shape.

Right Corner

Finds the right-most corner in the region of interest, where
corner is defined as a change in profile shape.

Rising Edge

Finds a rising edge in the region of interest (moving from left to

right).

Falling Edge

Finds a falling edge in the region of interest (moving from left to

right).

Any Edge

Finds a rising or falling edge in the region of interest.

Median

Determines the median location of points in the region of

interest.

Geometric Features

Examples

Left Corner

Right Corner

0%0°0000000
°

— Rising Edge

© 900000040

+— Falling Edge

© 00000000,

O

— Edge

[ )
090000800

0%0%%000c0e

+— Edge

— Median

Most Surface tools, and many Profile tools, can output features that Feature tools can take as input to

produce measurements. These features are called geometric features. Feature tools use these entities to
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produce measurements based on more complex geometry. (For more information on Feature tools, see
Feature Measurement on page 551.)

Gocator's measurement tools can currently generate the following kinds of geometric features:
Points: A2D or 3D point. Can be used for point-to-point or point-to-line measurements.

Lines: A straight line that is infinitely long. Useful for locating the orientation of an enclosure or part, or
to intersect with another line to form a reference point that can be consumed by a Feature tool.

Planes: A plane extracted from a surface. Can be used for point-to-plane distance or line-plane
intersection measurements.

Circles: Acircle extracted from a sphere.

The following tables list the tools that can generate geometric features. (Tools that can't generate
geometric features are excluded.)

Geometric features generated by Surface tools

Tool Point Line Plane Circle
Bounding Box X

Countersunk Hole
Edge

Ellipse
Hole

Opening
Plane X

xX X X X X
>

Position
Segmentation

Sphere
Stud

<X X X X

Volume

O The Circle geometric feature currently cannot be used by any of the built-in Feature tools.

Geometric features generated by Profile tools

Tool Point Line

Area X

Bounding Box
Circle

Intersect

Line

X X X X X
>

Position
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The Feature Intersect tool can also produce an intersect point. Script tools do not currently take
geometric features as input.

Fit Lines

Some measurements involve estimating lines in order to measure angles or intersection points. Afit line
can be calculated using data from either one or two fit areas.

LINE LINE

\
— AREA A

AREA A

AREA B

Aline can be defined using one or two areas. Two areas can be used to bypass discontinuity in a line
segment.

Decisions

Results from a measurement can be compared against minimum and maximum thresholds to generate
pass / fail decisions. The decision state is pass if a measurement value is between the minimum and
maximum threshold. In the data viewer and next to the measurement, these values are displayed in
green. Otherwise, the decision state is fail. In the user interface, these values are displayed in red.

All measurements provide decision settings under the Output tab.

14.785

O0® OO

a
I

Filters

Decision

Min: 14| mm

Max: 15| mm

Value (14.785) within decision thresholds (Min: 14, Max: 15). Decision: Pass
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Source:

2 Region

Filters
Decision
Min:

Max:

ey anchorin g

Top

o

1604.250

0O ® 0O

1500 | mm2

1600 | mm=2

Value (1604.250) outside decision thresholds (Min: 1500, Max: 1600). Decision: Fail

Along with measurement values, decisions can be sent to external programs and devices. In particular,
decisions are often used with digital outputs to trigger an external event in response to a measurement.
See Output on page 578 for more information on transmitting values and decisions.

To configure decisions:

1. Go to the Measure page by clicking on the Measure icon.

N The scan mode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on the Measure page.

2. Inthe Tools panel, click on a tool in the tool list.

3. Inthe measurement list, select a measurement.

To select a measurement, it must be enabled. See Enabling and Disabling Measurements on page 234

for instructions on how to enable a measurement.

4. Click on the Output tab.
For some measurements, only the Output tab is displayed.

5. Enter values in the Min and Max fields.

Filters

Filters can be applied to measurement values before they are output from the Gocator sensors.
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Fliters -

Scale: |

Offset: 0

Hold Last Valid: =

SO ThiNg: (o ——— 1| Samples
Preserve Invalid: L

All measurements provide filter settings under the Output tab. The following settings are available.

Filter Description
Scale and Offset The Scale and Offset settings are applied to a measurement value according to the following
formula:

Scale * Value + Offset

Scale and Offset can be used to transform the output without the need to write a script. For
example, to convert the measurement value from millimeters to thousands of an inch, set
Scale to 39.37. To convert from radius to diameter, set Scale to 2.

For more information on scripts, see Scripts on page 572.
Hold Last Valid Holds the last valid value when the measurement is invalid.

Smoothing Averages the valid measurements in the number of preceding frames specified in Samples.
Use this to reduce the impact of random noise on a measurement's output.

If Hold Last Valid is enabled, the smoothing filter uses the last valid measurement value
until a valid value is encountered.

Preserve Invalid When enabled, smoothing is only applied to valid measurements and not to invalid results:
invalid results are not modified and are sent to output as is.

When disabled, smoothing is applied to both valid and invalid results. (This setting is only
visible when Smoothing is enabled.)

If Hold Last Valid is enabled, results will always be valid, in which case this setting does
nothing.

To configure the filters:

1. Go to the Measure page by clicking on the Measure icon.

N The scan mode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on the Measure page.
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2. Inthe Tools panel, click on a tool in the tool list.

3. Inthe measurement list, select a measurement.
To select a measurement, it must be enabled. See Enabling and Disabling Measurements on page 234
for instructions on how to enable a measurement.

4. Click on the Output tab.
For some measurements, only the Qutput tab is displayed.

5. Expand the Filters panel by clicking on the panel header or the ® putton.

6. Configure the filters.
Refer to the table above for a list of the filters.

Measurement Anchoring

When parts that a sensor is scanning move on a transport mechanism such as a conveyor, their position
typically changes from part to part in one or both of the following ways:

. alongtheX,Y, and Z axes (basically, horizontally and vertically)
« around the Z axis (orientation angle)

When the position and angle variation between parts is minor—for example, when scanning electronic
parts in trays—you can anchor one tool to one or more measurements from another tool to
compensate for these minor shifts. As a result, Gocator can correctly place the anchored tool's
measurement regions on each part. This increases the repeatability and accuracy of measurements.

For cases where movement from part to part is more drastic, you can use part matching to
D compensate. However, in order for part matching to work properly, the entire part typically
must be visible in the field of view.

For example, the following image shows a surface scan of a PCB. A Surface Dimension height
measurement returns the height of a surface-mount capacitor relative to a nearby surface (the F1
region).
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In the following scan, the part has shifted, but the measurement regions remain where they were

originally configured, in relation to the sensor or system coordinate system, so the measurement
returned is incorrect:

Capacitor whose height

is required. (Part, and =———w—mn____
therefore the feature,

has shifted.)

Measurement regions
—— have not shifted, so the
measurement is not on

the feature.

When you set a tool's anchor source, an offset is calculated between the anchored tool and the anchor
source. This offset is used for each frame of scanned data: the anchored tool's measurement region is
placed in relation to the anchor source, at the calculated offset.
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In the following image, after the Surface Dimension tool is anchored to the X and Y measurements from
a Surface Hole tool (placed over the hole to the lower left), Gocator compensates for the shift—mostly
along the Y axis in this case—and returns a correct measurement, despite the shift.

Indicates that a
positional anchor is set.

You can combine the positional anchors (X, Y, or Z measurements) with an angle anchor (a Z Angle
measurement) for optimum measurement placement. For example, in the following scan, the part has
not only shifted on the XY plane but also rotated around the Z axis. Anchoring the Surface Dimension
tool to the Z Angle measurement of a Surface Edge tool (placed on the lower edge in this case)
compensates for the rotation, and the anchored tool returns a correct measurement.
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Indicates that both a
positional and an angle
anchor are set.

If Z Angle anchoring is used with both X and Y anchoring, the X and Y anchors should come from
the same tool.

R

If Z Angle anchoring is used without X or Y anchoring, the tool's measurement region rotates
around its center. If only one of X or Y is used ,the region is rotated around its center and then
shifted by the X or Y offset.

Several anchors can be created to run in parallel. For example, you could anchor the measurements of
one tool relative to the left edge of a target, and anchor the measurements of another tool relative to
the right edge of a target.

You can combine positional anchors (X, Y, or Z) with angle anchors (Z Angle) for optimum measurement
placement.

To anchor a profile or surface tool to a measurement:

1.

Place a representative target object in the field of view.
In Profile mode

a. Use the Start or Snapshot button to view live profile data to help position the target.
In Surface mode

a. Selecta Surface Generation type (Surface Generation on page 157) and adjust Part Detection
settings (see Part Detection on page 160) if applicable.

b. Startthe sensor, scan the target, and then stop the sensor.

On the Measure page, add a suitable tool to act as an anchor.
A suitable tool is one that returns an X, Y, or Z position or Z Angle as a measurement value.
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3. Adjust the anchoring tool's settings and measurement region, and choose a feature type (if applicable).
You can adjust the measurement region graphically in the data viewer or manually by expanding the
Regions area.

The position and size of the anchoring tool's measurement regions define the zone within which
movement will be tracked.

If you intend to use angle anchoring and the partin the initial scan is rotated too much,
you may need to rotate the anchoring tool's region to accomodate this rotation. For
more information on region rotation, see Regions on page 211.

See Feature Points on page 222 for more information on feature types.

4. Add the tool that you want to anchor.
Any tool can be anchored.

5. Adjust the tool and measurement settings, as well as the measurement regions, on a scan of the
representative target.

6. Click on the tool's Anchoring tab.

7. Choose an anchor from one of the drop-down boxes.

Surface Hole [+ %)
surface Edge - Vertical [+ x]
Surface Edge - Horizontal [+ x]
Parameters

X Surface Hole/x ¥
¥ Surface Hole/Y =
Z

£ angle: Disabled v

If the sensor is running, the anchored tool's measurement regions are shown in white to indicate the
regions are locked to the anchor. The measurement regions of anchored tools cannot be adjusted.

The anchored tool's measurement regions are now tracked and will move with the target's position and
angle under the sensor, as long as the anchoring measurement produces a valid measurement value.
If the anchoring measurement is invalid, for example, if part moves outside its measurement region,
the anchored tool will not show the measurement regions at all and an “Invalid-Anchor” message will be
displayed in the tool panel.

8. Verify that the anchored tool works correctly on other scans of targets in which the part has moved
slightly.
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To remove an anchor from a tool:

1. Click on the anchored tool's Anchoring tab.
Select Disabled in the X, Y, or Z drop-down.

Enabling and Disabling Measurements

All of the measurements available in a tool are listed in the measurement list in the Tools panel after a
tool has been added. To configure a measurement, you must enable it.

_

Profile Area

+ Add

Profile Dimension

—w Anchoring ——————
Source: Top

Feature 1 Bottom

Feature 2 Top

OO

|iii i |«

————————— Parameters M
Filters =
Decision
Min: | 167 |mm
Ma: | 168 | mm

Toenable a measurement:

1. Goto the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, tools will not be available in the Measure panel.

3. Gotothe Measure page by clicking on the Measure icon.

4. Inthe measurements list, check the box of the measurement you want to enable.

The measurement will be enabled and selected. The Output tab, which contains output settings will be
displayed below the measurements list. For some measurements, a Parameters tab, which contains
measurement-specific parameters, will also be displayed.
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Todisable a measurement:

1. Goto the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
3. Gotothe Measure page by clicking on the Measure icon.

4. Inthe measurement list, uncheck the box of the measurement you want to disable.
The measurement will be disabled and the Output tab (and the Parameters tab if it was available) will
be hidden.

You can change the names of tools you add in Gocator. You can also change the names of their
measurements. This allows multiple instances of tools and measurements of the same type to be more
easily distinguished in the Gocator web interface. The measurement name is also referenced by the
Script tool.

To change a tool or measurement name:

1. Go to the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, tools will not be available in the Measure panel.

3. Goto the Measure page by clicking on the Measure icon.

4. Do one of the following:
« Tool: In the tool list, double-click the tool name you want to change

« Measurement: In a tool's measurement list, double-click the measurement name you want to
change.

5. Type a new name.

6. Press the Tab or Enter key, or click outside the field.
The name will be changed.

The measurement ID is used to uniquely identify a measurement in the Gocator protocol or in the SDK.
The value must be unique among all measurements.

To edita measurement ID:

1. Goto the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
If one of these modes is not selected, tools will not be available in the Measure panel.

3. Gotothe Measure page by clicking on the Measure icon.

4. Inthe measurement list, select a measurement.
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To select a measurement, it must be enabled. See Enabling and Disabling Measurements on page 234
for instructions on how to enable a measurement.

5. Clickin the ID field.

6. Type a new ID number.
The value must be unique among all measurements.

~

Press the Tab or Enter key, or click outside the ID field.
The measurement ID will be changed.

Duplicating a Tool

You can quickly create a copy of a previously added tool in Gocator. All settings of the original are
copied. This is useful, for example, when you need almost identical tools with only minor variations, such
as different Min and Max values.

To duplicate a tool:

1. Goto the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.

If one of these modes is not selected, tools will not be available in the Measure panel.
Go to the Measure page by clicking on the Measure icon.

In the tool list, click the Duplicate button ([ﬂ) of the tool you want to duplicate.

A copy of the tool appears below the original.

_

Surface Edge *  Add

> w

Surface Edge o+ =)

Surface Edge Copy

5. Configure the copy as desired and rename it if necessary.

For information on renaming a tool, see Editing Tool, Input, or Output Names on the previous page.

Removing a Tool

Removing a tool removes all of its associated measurements.
To remove a tool:

1. Goto the Scan page by clicking on the Scan icon.

2. Choose Profile or Surface mode in the Scan Mode panel.
If is not selected, tools will not be available in the Measure panel.
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3. Gotothe Measure page by clicking on the Measure icon.

4. Inthe tool list, click on the Duplicate button (%) of the tool you want to duplicate.

A copy of the tool appears below the original.

When you add or duplicate a tool, the tool is added to the bottom of the list in the Tools panel. You can
reorder tools in the web interface to organize tools more logically. For example, you could group tools
that output geometric features with the tools that use them. Or you could group tools you use as

anchors with the tools that use those anchors.

Feature Dimensian

Add

ap

Surface Edge - Chip 1 - Left
Surface Edge - Chip 1-Top

Feature Dimension - Chip 2

Feature Dimension - Chip 1

Parameters

()]
[+ x)

<> <

A00
Move Up

orking with the Tools Diagram

The Tools Diagram provides a visual representation of the data flow in a sensor system (the output from
a sensor, and the input and output of tools). It lets you create and view complex tool chains with drag-
and-drop and other mouse operations, letting you implement and maintain applications demanding

multiple, interconnected tools, quickly and easily.
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All data types and their relationships between tools are displayed:
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« Profile data (either directly from a sensor’s output or from tool output)
 Surface data (either directly from a sensor's output or from tool output)
o Measurements (for use as anchors)

o Geometric features

« Tool data output (some data outputs are intended to be consumed only by SDK applications and
can't be used as part of a tool chain withing Gocator)

For details on how the Tools Diagram panel displays information, see Working with the Tools Diagram on
the previous page.

For details on how to connect and disconnect, see Working with the Tools Diagram on the previous page
and Disconnecting Tools on page 257.

The Tools Diagram panel is open by default. When the panel is open, the parameters of the tool selected
in the panel are to the right of the Tools Diagram panel. You can close the Tools Diagram panel by

o
clicking the =2 button at the top of the panel. When you close it, the tool drop-down list and button
used to add tools moves to the Tools Configuration panel.

b4 = o N = ® cPu 0% ‘é’
Speed otz v
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e m srem Tl Y e eSS
&
Surfac Tools Configuration

Surface Arthmetic

Surface ¢ | To» : @Aome? ») =@ E e w@m @

surface Edge - Vertical

weiBeiq sjooL (+) &

surface Edge - Horizontal

Feature Intersect

Surface Dimension

Displayed Outputs.
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The following illustrates the main aspects of the Tools Diagram panel.
Tools Di G
[l <X =0
Panel toolbar
dd

Profile Advanced Height A

ar

E Gocator 3506 - 38893

8 |

=0
E‘Suﬁac& Edge - Vertical

E‘Surface Edge - Horizo.. AV § X

Sensor

4

Input Connection

@ source SN38893/Top
EE Anchor X
0F Anchor v
0 anchorz — Tools

0F Anchor Z Angle

Connections,
input and output __|]
nodes (used and
unused)

Available inputs

N T O T 1

i Output Status .
Available outputs

a[1] 5 -5.931 X (only if enabled in
tool)

o Edge Line e

B e
ﬂ Feature Intersect
o| T

Qi

Tools Diagram panel showing sensor, tools, outputs/inputs, and data flow connections.

At the top of a tool, a drop-down menu provides functions to rename, duplicate, and delete the current
tool. For more information, see the topics below.

4a ~vH<?

ﬂ Surface Ci
"EI 1 f Rename
; L]
By Duplicate
M Delete

Action menu (collapsed tool)
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Adding a Tool

In the Tools Diagram panel, you add a tool using the drop-down and the Add button below the panel's
toolbar.

Surface Arithmetic

Add

To add a tool in the Tools Diagram panel

1. Inthe drop-down at the top of the panel, choose a tool to add.

Surface Arithmetic

Surface Arithmetic
Surface Ball Bar
Surface Barcode
Surface Bounding Box
Surface Circular Edge
Surface Countersunk Hole
Surface Curvature
Surface Cylinder
Surface Dimension
Surface Direction Filter
Surface Edge

Surface Ellipse
Surface Extend

Surface Flatness g

Surface Hole

Surface Mask

Surface OCR

Surface Opening

Surface Plane -

]

2. Click Add.

<>|| <>|

<>||
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Surface Filter

Add

The tool appears at the bottom of the Tools Diagram panel.

After you have added a tool, you must configure it. For information on configuring tools, see..
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Deleting a Tool
In the Tools Diagram panel, you delete a tool using the Action menu of an individual tool.

To delete a tool in the Tools Diagram panel
1. Click the Action menuicon.

A context menu appears.

4a AV
B Surface F”1 2 Rename

Bg Duplicate

M Delete

L

2. Inthe context menu, choose Delete.

The tool is removed from the Tools Diagram panel.

Renaming a Tool
In the Tools Diagram panel, you rename a tool using the Action menu of an indivual tool.

Torename a tool in the Tools Diagram panel

1. Click the Action menuicon.

A context menu appears.

4a AVERS

E' Surface Fi
E 1 f Rename

™

Bg Duplicate

M Delete

2. Inthe context menu, choose Rename.
3. Inthe tool name field, rename to the tool.

43 ]

E' Surface Filter - Mounting hDIeH v X
q @ o

4. Press Enter on the keyboard or click the check icon (see above).

Duplicating a Tool
In the Tools Diagram panel, you duplicate a tool using the Action menu of an individual tool.

To duplicate a tool in the Tools Diagram panel
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Click the Action menu icon.

A context menu appears.

43 u A v%¢
CE f Rename

Bg Duplicate

M Delete

In the context menu, choose Duplicate.

A copy of the tool appears below the tool you copied, with “Copy” appended to its name.

4a AvEL

ﬁ' Surface Filter Copy

d m 0F |

Displaying and Ordering Tools

The buttons at the top of the Tools Diagram panel let you control how the panel displays sensors, tools,
and the data flow (tool chain). Buttons at the top of individual tools let you organize the tools in the list,
as well as name, duplicate, and delete them.

The following describes the toolbar's functions:

1.

Show/Hide Connections: Toggles displaying lines showing the data flow related to the selected
item (the sensor or a tool). The connection lines let you see at a glance how the tools are chained
together. You can highlight subsections of connections to better understand the data flow. For more
information see Understanding the Data Flow in Tool Chains on page 246. For more information on
connecting and disconnecting tools, see Connecting Tools on page 251 and Disconnecting Tools on
page 257.

Open All: Expands all the sensor and tools in the Tools Diagram panel, displaying a list of available
inputs and enabled outputs for each one.

Close All: Collapses all items in the Tools Diagram panel.

Compact View: Hides the list of small input and output icons that indicate the types of the inputs
and outputs the sensor or a tool has.
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5. Standard View: Shows small icons that indicate the types of the inputs and outputs the sensor or a
tool has. The icons are only shown on collapsed sensors or tools. For a list of inputs and outputs, see
Data Types below.

| ¢ X =

Add

L1

Surface Arithmetic

I Gocator 3506 - 38893

4 ¥

E‘ Surface Edge - Vertical
4 0 .

& 0F
E‘ Surface Edge - Horizontal

45 ]

E‘ Feature Intersect

<

<>

<>

:
>
<
T

Use the up / down buttons next to the Action menu on individual tools to move the tool up or down in
the panel. Note that the order of tools in the Tools Diagram panel does not affect the data flow.
However, you can order tools to make the data flow clearer.

Move tool up/down

CEN AV i

E Surface Edge

o (E ot |

Gocator represents data types in the Tools Diagram panel by an icon. Larger icons indicate the type of a
tool (for example, a Profile tool vs. a Surface tool). Smaller icons are used to indicate the types of atool's
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inputs and outputs when the Tools Diagram panel is set to Standard view (the small icons are hidden in
Compact view); for more information on views, see Displaying and Ordering Tools on page 243.

Icon Description

Surface data.

Profile data.

Range data.

n E Measurement.

A Geometric feature.

Tool data output.

Understanding the Data Flow in Tool Chains

The rectangular elements displayed in the Tools Diagram panel represent a sensor at the top (dark grey
area) and any tools you have added below that. Sensors display output connection nodes, whereas tools
display both input and output connection nodes.
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The appearance of nodes changes depending on whether they are connected and whether they are
selected. Connections that are used are filled. Connections that are not used are empty. When a sensor
or tool is expanded, you can see which specific inputs or outputs are used and part of the tool chain. For
example, in the expanded Surface Circular Edge tool below, we can see that the first three inputs (Source
and two anchors, receiving their input from the sensor at the top and from Feature Intersect,
respectively) and the Center output are involved in the chain of sensor and tools.

I Gocator 3506 - 38893

2 of =
ﬂ Surface Edge - Vertical
0 oa
& of =
ﬂ Surface Edge - Horizontal
0f o2
<5 4] >
-n -
ﬂ Feature Intersect
-q b o
ﬂ surface Hole AW E X
Input Connection
A source SN38893/Top
!E Anchor X Feature In...rsect/x
!E Anchor Y Feature In... rsect/y
q 0F anchorz
d 0 anchorz Angle
! Output Status
q o x 7.531 X
|= Center Point —
s
T
ﬁ' Feature Dimension
C oF
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When a tool is collapsed, however, you only know that at least one input or output is used (or none at
all). For example, looking at the collapsed Feature Dimension tool at the bottom, we know that at least
one input (the connection node at the top) is used, and that none of the tool's outputs are used. Also, we
know that inputs and outputs of the three collapsed tools at the top are used, but not exactly which
ones.

In both cases (collapsed or note), the data flow of the selected item is indicated by dark blue connection
lines. For more information, see below.

By default, sensors and tools are collapsed, but you can expand them individually by clicking the expand
/ collapse button at the top right of a tool to display the complete list of available inputs and outputs.
Note that for an output to be listed in the Outputs section, it must be enabled in the tool's configuration:
in the tool's Output list, only enabled outputs are listed.

=

vl
4 Feature Dimension @

To see a complete list of a tool's outputs (as opposed to only the enabled ones), at the top of the tool's
L]

Output section, click the Output menu button ( # ). A pop-up list of all available outputs displays,
indicating the enabled outputs with a checkmark.
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QE Measurement

v x
v
Radius
Roundness .
_ e Awv s X
Min Error
Max Error Connection
ea Feature SN38893/Top
v Center eature In...rsect/x
Circle eature In... rsect/y
C Min Error Point
C Max Error Point
!jnutput Status
¢ OF x 6.662 X
L | .‘: Center —

When a tool is collapsed, you can “peek” the available inputs or the enabled outputs by clicking one of
the horizontal lists of small icons (Standard view only).

AviEZ
|"Pl-ltU Connection
E' Source 5N38893/Top
!E Anchor X Featur... rsect/x | >
EE Anchor Y Featur... rsect/Y
EE Anchor Z

o  —
_E Anchor Z Angle ﬁ

If you hover the mouse pointer over a blue connected node, a part of the blue connection lineis
highlighted to indicate what it is connected to. In the image below, you can see that by hovering over an
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output (the Y measurement of the Feature Intersect tool at the top) is used as an input (the Y anchor) of
the Surface Circular Edge at the bottom.

ﬁ' Feature Intersect AN E et

Input Connection
A source SN38893/Top
ea Line Surface Edg... ge Line

&

Connected
To connect to additional inputs, drag to
matching tool inputs.

anpl v 12.493 X
q 0F Angle -90.957 X
{ e& Intersect Point -
ﬁ' Surface Circular Edge X
Input Connection

@ source SN38893/Top

!E Anchor X
!E Anchor ¥

Feature In...rsectx

Feature In...rsect/Y

0B anchorz

Q B8E Ancher Z Angle
! Output Status

q 0F x 6.662 X

'q & Center -

|
D Script tools take no input in the Tools Diagram panel, as all outputs are available to these tools
via their script functions.

If you remove a tool whose output is used by another tool as input, that input is displayed in red in the
Tools Diagram panel to show that you must reconnect them.

yLI1

L]
AV T

Collapsed tool with a missing input
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surface Hole AN E -

Input Connection
C I:' Source frequired)
C !l Anchor X
C !I AnchorY
C !l Anchor Z
C !I Anchor Z Angle
¢ output Status
q of x Invalid ®
C t= Center Point —

Expanded tool with a missing input

For information on connecting outputs to inputs, see See Working with the Tools Diagram on page 237.

Connecting Tools

The Tools Diagram panel lets you quickly connect tools using drag-and-drop operations.

D Displaying the connections (using the Display Connections button at the top of the panel) while
connecting tools may be helpful.

In the following, we connect a geometric feature output from one tool to the input of another tool.
However, the same procedure applies when connecting other kinds of outputs to inputs, such as
connecting a measurement from one tool to one of the anchors available in another tool, or when
connecting Surface output (such as the output from the Surface Filter tool) to the Source input of
another tool (which is initially set to the direct output of a sensor).
To connect a tool’s output to another tool’s input:
1. Make sure you have added at least two tools and that you have configured the tools higher in the tool chain.
The output you want to connect must be enabled in the first tool.
For information on adding tools, see See Working with the Tools Diagram on page 237.
2. Locate the tool whose output you want to use (the “source” tool).
3. Do one of the following:
With an expanded tool

a. Click and hold the output you want to connect to the other tool's input and drag it to the input.
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input Connection
-4 [ source SNIEE03/Top
o Of snchor Foature |n.. rsecti
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COF > 7531 X
C -'= Cenfter Pomt | -
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Input Connection
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a Canter Podnt
': am Founi %r
C am Referenc® Feature
: Output Status
C B Pizne Distance Invalid &
-4 3 -
EI Surface Filter
af W
a0 i -
| ﬂ Feature Creats
C 0 et

With a collapsed tool

—— Qwtput drag started. Tool
and output turn green.

Bright yvellow input indicates where
connection would occur if output is
— dropped.

—— Compatible inputs turn yellow.

= Tool containing no compatible inputs.

— Collapsed tool containing compatible
inputs tums yellow.

a. Click the small output types at the bottom of the tool to expand the list of
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(= n AV :EL
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o
Click to see enabled cutputs
i & Feature Dimension i
Input Connection
[ source SN38893/Top
d -= Point
(] & Reference Feature
¢ Output Status
No outputs are enabled
a0 . o
[ 8| Feature Create
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A list of enabled outputs is displayed in a pop-up list.

L@m AviZ

Surface Hole
| S
S
Output Status

4

1] B 7.531 X

A : .
om Center Point = lonnection

< B source SN38893/Top
C t= Point

A_ .
(| 8 Reference Feature

: Output Status

No outputs are enabled

43 1 ]

| &\ Feature Create
U -

b. Inthe pop-up list, click and hold the output you want to connect to the other tool's input and drag it to the
input.

L

The source tool's border and the dragged output turn green. Compatible inputs turn yellow. The input to
which the output will be linked if you drop it is highlighted in bright yellow; in the image above, this is the
Point input.

Collapsed tools containing compatible inputs also turn yellow. If you move an output over a collapsed tool, a
popup showing the tool's available inputs is displayed.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 254



L

| #] Feature Dimension ~
Input Connection
Input Connection N38893/Top
[ source SN38893/Top
!I Anchor X
BF Anchory Status
!I Anchor Z i

!l Anchor Z Angle

.= Point

<

|= Center Point [@3
.: Point 2

QOE o]

4. Drop the output on the desired input.

A new connection appears between the first tool's output and the second tool's input (below, between the
Surface Hole tool's Center Point output and the Point input in the Feature Dimension tool).
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Surface Hole AV E -

Input Connection
A source SN38893/Top
gl Anchor X Feature In... rsect/x
!I Anchor ¥ Feature In... rsect/Y

C !l Anchor Z
C EI Anchor Z Angle

¢ Output Status

q of x 7.531 X
-q o8 Center Point —

|

‘ Feature Dimension 4
Input Connection
M source SN38893/Top
o8 Point Surface Hol... r Point

C .‘: Reference Feature

¢ Output Status

Mo outputs are enabled

40 0 .-
Feature Create
qt

<>

ot

N You can see the full name of an input or an output in a tooltip if you hover the mouse pointer
over it.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 256




Feature Dimension 4
Input Connection

j B source SN38893/Top
o Point urface Hol... r F’nif

A
em Reference Feature

e

Surface Hole/Center Point

-
-
-

Output Status

No outputs are enabled

Disconnecting Tools

You can quickly disconnect an input in the Tools Diagram panel, but only if the tool containing the input
is expanded.
To disconnect an inputin a tool:

1. If the tool isn't expanded, click the Expand button at the top of the tool.

a e
U

Feature Dimension

& [ ]
[ ] .
L]

AV

d ¢k
2. Inthe expanded tool, move the mouse pointer over the input you want to disconnect and move it to the right
until the pointer is over the Disconnect icon.
Feature Dimension AV E =
Input Connection
j B source SN38893/Top
o8 Point Surface Hol... r Poi
n
({ e& Reference Feature Disconnect
¢ Output Status
No outputs are enabled
3. Click the Disconnecticon.

The input is disconnected from the other tool's output. (Below, the connection between Center Point and
Point is remoeved.)
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1 Surface Hole X

Input Connection
B source SN38893/Top
EI Anchor X Feature In... rsectfx
ﬂ! Anchor Y Feature In... rsect/Y
C !I Anchor Z
d 0f Anchor z Angle

: Output Status
q 0f x 7.531 X
C .‘: Center Point —

U Feature Dimension AWV & X

Input Connection
& B source SN38893/Top
C t= Point

C .‘: Reference Feature

: Output Status

Mo outputs are enabled

Pinning Measurements and Features

You can “pin” one or more tool outputs (measurements and geometric features) to a data viewer. When
these outputs are pinned, they remain visible in a data viewer at all times, even when you click on a
different tool, measurement, or feature in one of the lists the web interface displays. When no tool
outputs are pinned, only the currently selected tool output is displayed in the data viewer. Pin
information is stored in job files, so particular monitoring or configuration setups are automatically
retrieved when you load a job containing pinned outputs.

Pinning outputs is useful if you want to monitor multiple, independent measurements while the Gocator
is running in production. Pinning is also useful when setting up tools: you can change the parameters of
atool (such as afilter) earlier in a tool chain and immediately see the impact that modification has on
another tool later in the chain. This minimizes toggling and clicking between tools and measurements.
Pins are automatically stored as measurements in job files.
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In the following image, a Feature Dimension Plane Distance measurement (measuring the distance
between the corner of a CPU and a mounting hole) is currently selected. Three other measurement
(Surface Edge Z Angle measurements on two sides of the CPU and a Surface Hole Radius measurement
to the lower right) are pinned.
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Manage Scan Model T putput  Dashboard ERer 25 Press Play t begin simulation.
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BT ATy e e o))
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s+ | oo ¢ EICEES @ &L L0 e

Surface Anthmebic + Add

Surface Dimension ‘oo *

wesdeia sjooy. (+)

Surface Hole 3 [+] =]
surface Arithmetic ~go

Multiple tool out- -%
puts in data viewer

oooao

Plane Distance 7.685)

1o : Pinning and
unpinning outputs
= from a tool's

Unpinning, hiding, — pisplayed outputs configuration panel

and color selection
from Displayed
Qutputs panel

Filters

§1 Feature Dimension ¢ Flans Distance (ssiectec 7585 Decision

0F Surface Hole / Radius 1.140.

nain:
Q] surface edge - Horizantal 1 Z Angle -176.643

0F Surface Edge - Vertical / Z Angle 93,955

> Frame Index;

Data viewer showing the currently selected measurement and three pinned measurements.

You pin and unpin tool outputs from a tool's configuration panel (in the list to the right of the data
viewer). You can also pin and unpin outputs on the Dashboard page (the procedure is very similar);
however, pinned outputs in the Dashboard are not independent from those in the main data viewer.
You can pin outputs independently when you have multiple data viewer windows open (for more
information, see Using Multiple Data Viewer Windows on page 206).

You can unpin and hide outputs in the Displayed Outputs panel below the data viewer, and pin the
currently selected output. You can also choose the color of the measurement value. The currently
selected but unpinned output is indicated by “(selected)” in the panel's list, meaning it is automatically
but temporarily added: it will be removed from the panel's list when you switch to another output.

Tools (distinct from their outputs) with definable regions of interest can also appear in the list: this lets
you temporarily hide the regions to reduce the visual elements in the data viewer. For example, in the
following, the region definable in the Surface Hole tool is hidden, independently of the Surface Hole

X measurement:
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I:I Surface Hole (selected) &
0f surface Hole /X 7531 @ ¥

The naming convention for outputs in the Displayed Outputs panel s as follows:

Tool icon Tool name / Measurement name

To pin or unpin a tool output from a tool’s configuration panel:

1. Goto the Measure page.

2. Ina previously added and configured tool, go to the Measurements or Features tab.

(=== Features

Radius

3. Inthe tab, locate the output you want to pin or unpin and do one of the following:
Pin an output:

a. If only the Main View data viewer is open, click the pin icon next to the output you want to pin.
X D
. 0
Z O
Radius 1.140 2 [

b. If you have opened additional data viewer windows, click the pin icon and choose the view to pin the
output to from the drop-down.
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Radius

Pin to Main View |

Pin to window #1

J

The output is added to the list in the Displayed Outputs panel in the data viewer you chose and is pinned in
that data viewer.

I:I Surface Hole (selected) @ -
Of Surface Hole / Radius 1145 @ ¥ -
OFf Surface Edge - Horizontal / Z Angle 479822 @ ¥ B
OF sSurface Edge - Vertical / Z Angle a91s @ F M

For more information on using multiple data viewer windows, see Using Multiple Data Viewer Windows on
page 206.)
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Unpin an output:

a. Ifonly the Main View data viewer is open, click the pin icon next to the output you want to unpin.

O
O

O
Radius 1145 T [

If you have opened other data viewer windows, you choose which one from which to unpin the output.
(For more information on using data viewer windows, see Using Multiple Data Viewer Windows on

page 206.)

X 7531 # @
O
O

| Pin to window #1

The output is removed from the Displayed Outputs panel and is no longer displayed in the data
viewer, unless itis currently selected in a tool’s list of outputs.

In the Displayed Outputs panel below a data viewer, you can also manage the pinned outputs of that
data viewer, unpinning and hiding outputs, and choosing a measurement value’s color.

To unpin an output in the Displayed Outputs panel:
« Inthe Displayed Outputs panel, click the pin next to the output you want to remove.

Displayed Qutputs e

I:I surface Hole (auto) @ -

!E Surface Hole / Radius 1140 @ ¥ -

!E Surface Edge - Vertical / Z Angle 93955 @& & Remove output |
_!ﬂ Surface Edge - Horizontal / Z Angle -176.843 @ ! - |

The output is removed from the list in the panel, and is no longer displayed in the data viewer, unless it is
currently selected in a tool's configuration.

You can temporarily hide an output in a data viewer to make it easier to work with the data viewer. The
state of outputs (shown vs. hidden) is not stored in the job file.

To hide or show an output in the Displayed Outputs panel:

1. Inthe Displayed Outputs panel, do one of the following:
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Hide an output:

a. Clickthe eyeicon (@) of the output you want to hide

Feature Dimension / Plane Distance (auto)

ll Ssurface Hole / Radius 1.140

Il Surface Edge - Horizontal / Z Angle -176.843

| 0F surface Edge - Vertical / Z Angle 93.955 @&

Wisible - click to hide

-

The output in the panel is greyed out and it is no longer displayed in the data viewer. The output is still
pinned to the data viewer.

!I Feature Dimension / Plane Distance (auta) 7.685 @& * - -
EE Surface Hole / Radius 1.140 ﬁ ?
!l Surface Edge - Horizontal / Z Angle -176.843 @& *

| BF surface Edge - Vertical / Z Angle 93955 @ ¥ v

Show a hidden output:

a. Clickthe barred eye icon (ﬁ) of the output you want to hide.

II Feature Dimension / Plane Distance (auto)

EE Surface Hole / Radius

!I Surface Edge - Horizontal / Z Angle -176.843 Hidden - click to show

_ll Surface Edge - Vertical / Z Angle 93955 @ ¥ - |

The output returns to the visible state.

!l Feature Dimension / Plane Distance (auto) 7.685 & } - -
0F surface Hole / Radius 11490 @ ¥ -
!I Surface Edge - Horizontal / Z Angle -176.843 @& *

| B surface Edge - Vertical / Z Angle 93955 @ ¥ M

You can choose the color of the right vertical part of a measurement value that's displayed in a data
viewer. In the following image, the color associated with the Surface Hole X measurement value has been
set to magenta:
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"] surface Hole (selected)
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To change a measurementvalue’s associated color:

1. Inthe Displayed Outputs panel, click one of the rectangles of color

Displayed Outputs
@

1140 @ #
—d
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2. Inthe color picker, choose a color.

Displayed Outputs magegtﬂ
I:I Surface Hole (auto) @
] ! Surface Hole / Radius (auto) 1140 @ ﬂ‘

The color associated with a measurement value is changed.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 265



Profile Measurement

This section describes the profile measurement tools available in Gocator sensors.

When Gocator is in Surface mode and you have defined a section, a Stream option displays in Profile
tools. Choosing a section in the Stream option lets you apply profile measurements to the section.

A subset of the Profile tools is available when Uniform Spacing is disabled, that is, when tools are
applied to point cloud data.

For more information on the Uniform Spacing setting and resampled data, see Uniform Data and Point
Cloud Data on page 69.

Profile measurement tools can be used on sections. For more information on sections, see Sections on
page 198.

The Advanced Height tool provides highly accurate and repeatable master (template) comparison and
step height measurements (up to 16 in a tool instance).

All instances of the Advanced Height tool share the same template file set in File. For this
O reason, you must be careful when editing or removing template files shared by another
instance of the tool.

Height measurements can be made relative to a reference line. Reference line sets the measurement
direction (perpendicular to the reference line). A separate base line can also be set so that height
measurements are between the base line and a profile feature, rather than the reference line (which in
this case is used for angle correction).
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Data, and Settings

Measurements

Measurement

Height {n}

The height measured in height region {n}. Height is measured perpendicular
Will be Invalid if the appropriate number of height regions has not been set in Height Region.
Master Correction X

Master Correction Z

Master Correction Z Angle

The amount of correction applied to the profile with respect to the master.
Max Height Difference

The maximum height difference.

Max Difference Position X

Max Difference Position Z

The X and Z positions of the maximum height difference.

Data

Type Description

Difference Profile A profile representing the difference between the master
and the current frame's profile, available for use as input in
the Stream drop-down in other tools.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Master Toggles a set of settings related to master comparison. For
more information, see Master Comparison on the next page.

Reference Line Toggles a set of settings related to the reference line. For
more information, see Reference Line on page 270.

Height Region Sets the number of height region measurements the tools

returns. For each height region, the tool displays an Edit
Height Region checkbox that you use to edit the height
region's location and size. The tool also displays a Height{n}
Feature drop-down that lets you select the type of feature
for that height region.
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Parameter Description

Base Height Use base height to "set" the Z axis: when enabled height
values are offset from the base. This is useful if you need to
measure between two features, rather than between a
feature and the reference line.

~

/ Base line

~ Reference line

When enabled, the tool displays settings related to the base
height: size and position of the base height's region (Base
Height section) and the base height's feature.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines

whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Master Comparison

When you check the Master option, the tool displays several additional settings and disables
measurement anchoring from other tools.

Master Parameters
Parameter Description
File The file containing the master (template) profile, created by
choosing Save from the Operation drop-down.
Operation Contains operations related to the master file. One of the
following:
« Normal: Selected by the tool after you perform another
file operation.
« Create: Saves the current profile as the master.
« Delete: Deletes the master file selected in File.
Display Master Overlays the master profile, in white, on the current profile.
X Correction Enables settings related to X correction (left or right

movement) of the profile compared to the master profile.
For more information, see X Correction on the next page.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 269



X Correction

When you check the Master option and enable X Correction, the tool displays several additional
settings.

X Correction Parameters

Parameter Description

Edit Edge Region Enables an edge region section letting you configure the
region. You can also edit this region in the data viewer.

Edge Direction Determines the direction of the edge. One of the following:
Falling or Rising.

Count Direction Indicates how edges are counted. One of the following: Left

to Right or Right to Left.

Edge Index Indicates which edge the tool uses.

Reference Line

When you check the Master option and enable Reference Line, the tool displays several additional
settings. The reference line is used to set the measurement direction (perpendicular to the reference
line).

Reference Line Parameters

Parameter Description
Line Region The number of line regions the tool uses.
Edit Line Region Enables settings that let you edit the size and position of

the line's region.

Fitting Method Indicates the fitting method the tool uses. One of the
following: Simple or Robust.

Anchoring

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Area tool determines the cross-sectional area within a region.

Source: Toy g
Type: Object *
Baseline: Line

2 Region D =
Line 1 Region 0 =

931.110 j{&4

O

O

ID: 0

.:_I':;_I'_.

Fliters =
Decision

Min: 930 | mm2

Maix: 940 | mm2

Areas are positive in regions where the profile is above the X axis. In contrast, areas are negative in
regions where the profile is below the X axis.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement

Area

Measures the cross-sectional area within a region that is
above or below a fitted baseline.

lllustration

—/\

Il

~Area
(Area Type = Object)

Il
il

i

(Type = Clearance,
Baseline = User-defined
line)

Standalone,
or dual-sensor setup
in Wide orientation

/ "\

z=0
Area:
Type = Object,
Baseline = X-Axis (z = 0)
I—Area
(dual-sensor setup
in Opposite orientation)
Centroid X /\
X.2)
Determines the X position of the centroid of the area. — —
Centroid Z
. e . Centroid:
Determines the Z position of the centroid of the area. Type = Object
Baseline = User-defined line
Features
Type Description

Center Point
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The center point of the area.
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D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter

Source

Stream

Type

Baseline

Region

Line

Filters

Decision

Gocator Line Profile Sensors: User Manual

Description

The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

Object area type is for convex shapes above the baseline.
Regions below the baseline are ignored.

Clearance area type is for concave shapes below the
baseline. Regions above the baseline are ignored.

Baseline is the fit line that represents the line above which
(Object clearance type) or below which (Clearance area type)
the cross-sectional area is measured.

When this parameter is set to Line, you must define a line
in the Line parameter. See Fit Lines on page 226 for more
information on fit lines.

When this parameter is set to X-Axis, the baseline is set to z
=0.
The region to which the tool's measurements will apply. For

more information, see Regions on page 211.

When Baseline (see above) is set to Line, set this to one of
the following:

1 Region or 2 Regions: Lets you set one or two regions
whose data the tool will use to fit a line.

All Data: The tool uses all of the data in the active area.
For more information on regions, see Regions on page 211).
For more information on fit lines, see Fit Lines on page 226.

The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.
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Anchoring

Anchor Description

XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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The Bounding Box tool provides measurements related to the smallest box that contains the profile (for
example, X position, Z position, width, etc.).

The bounding box provides the absolute position from which the Position centroids tools are
referenced.

When you use measurement tools on parts or sections, the coordinates returned are relative to

the part or section. You can use the values returned by the Bounding Box tool's "Global" (see
D below) measurements as an offset in a Gocator script to convert the positional (X, Y, or Z)

measurements of other measurement tools to sensor or system coordinates (depending on

whether the sensor is aligned). For more information on Gocator scripts, see Scripts on

page 572.

'.‘!- _'s.'.'_l‘l_!* _-g- Anchoring

Source: Top

v | Reglon O

Features

4.703 Nvgy
0O
O
0O
O
O
O
1D
Fliters =
Declslon
Min: 4| mm
Maix: 5| mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement Illustration

X

Determines the X position of the center of the bounding

box that contains the profile. ()?Z)

The value returned is relative to the profile.

z

Determines the Z position of the center of the bounding
box that contains the profile.

The value returned is relative to the profile.

Width Width

Determines the width of the bounding box that contains

the profile. The width reports the dimension of the box in
the direction of the minor axis.

Height

Determines the height (thickness) of the bounding box that

contains the profile. Height

Global X"

Determines the X position of the center of the bounding
box that contains the profile relative to the surface from
which the profile is extracted.

Global Y

Determines the Y position of the center of the bounding
box that contains the profile relative to the surface from
which the profile is extracted.

Global Angle*

Determines the angle around Z of the section used to create
the profile, relative to the surface from which it is extracted,
where a line parallel to the X axis is 0 degrees.

Angles of sections pointing to the bottom of the data viewer
are positive.

Angles of sections pointing to the top of the data viewer are
negative.

D *The Global X, Global Y, and Global Angle measurements are intended to be used with profiles
extracted from a surface using a section.
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When used with profiles not generated from a section, the Global X measurement returns the
same value as the X measurement, and the Global Y and Global Angle measurements return

0.000.

Features

Type Description

Center Point The center point of the bounding box.

Corner Point The lower left corner of the bounding box.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

Region The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Bridge Value tool calculates the "bridge value" and angle of a scanned surface. A bridge valueis a
single, processed range that is an average of a laser line profile that has been filtered to exclude user-
definable portions of highs and lows in the profile. The resulting value represents a "roughness
calculation." A bridge value is typically used to measure road roughness, but can be used to measure the
roughness of any target.

The tool provides two additional measurements (Window and StdDev) that can help determine whether
the scanned data is valid; for more information, see Measurements on the next page.

The Bridge value tool is only available when Uniform Spacing (in the Scan Mode panel on the
O Scan page) is unchecked, as the tool only works with unresampled data. For more information,
see Uniform Data and Point Cloud Data on page 69.

Understanding the Window and Skip Settings

The Bridge Value tool measurements work on a histogram of the ranges that make up the profile. The
Window and Skip parameters together determine what segment of the heights in the histogram is used
to calculate the bridge value. The following diagram illustrates the portion of the points of a histogram
that would be included for calculating the bridge value, where Window is roughly 85% of the total points
of the histogram, and SKip is roughly 15% of the points.

Lower limit of Upper limit of
heights included heights included
in average in average

A N\

Window parameter

A
\

Skip
Number parameter
of profile [——

points

Profile point height

Profile point heights in the white area are included in the calculation of the average. Profile point heights
in the grey area are excluded. By adjusting the Window and Skip parameters, you can exclude profile
point heights that correspond to unwanted features on the target. In road roughness applications, for
example, you could exclude rocks (profile points higher than the road surface), cracks or tining valleys
(profile points lower than the road surface), and so on, to get an accurate representation of the tire-to-
road interface.

For more information on parameters, see the Parameters table below.
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Anchoring

Source: Tap 5
Window:

S Raaaaaaaaae, 50 | 06
Skip:

S ————— 15| 0%
Max Invalid:

Y - 80| %

Max Differential:

. | Mo Lirnit « | mm
Normalize Tilt: v |

M Region =

-49.237 N{¥

O

O

O

1D 2
Output

Filters =

Decision
Min: -50 | mm
Maix: -45 | mm

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement lllustration

Bridge Value

Determines the bridge value of the profile. -
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Measurement

Angle

Determines the angle of the line fitted to the profile.

When Normalize Tilt is unchecked, the measurement
always returns 0.

Window

Returns the height of the area on the profile resulting from
the Window and Skip settings.

If you are using this measurement on a Gocator 2342
sensor, see Using Window and StdDev as Metrics Measurements
on the next page for more information.

StdDev

Returns the standard deviation of the data in the area on
the profile resulting from the Window and Skip settings.

If you are using this measurement on a Gocator 2342
sensor, see Using Window and StdDev as Metrics Measurements
on the next page for more information.

lllustration

—

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Stream The data that the tool will apply measurements to.
This setting is only displayed when data from another tool is
available as input for this tool.

Window A percentage of the profile point heights in the histogram,

Gocator Line Profile Sensors: User Manual

starting from the highest point, toinclude in the average.
For example, a setting of 50% would include the highest
50% of the heights. The Skip parameter then determines
the actual portion of the profile point heights used to
calculate the average.

The Window setting in effect sets the lower limit of the
profile point heights in the histogram to be used in the

average.

Use the setting to exclude lower parts of a profile that you
do not want to include in the measurement.
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Parameter

Skip

Max Invalid

Max Differential

Normalize Tilt

Description

A percentage of the profile point heights in the histogram,
starting from the highest points, to exclude from the

average.

The Skip setting basically sets the upper limit of the profile
point heights in the histogram to be used in the average.
Use the setting to exclude higher parts of a profile that you
do not want to include in the measurement.

If Skip is greater than Window, an invalid value is returned.

The maximum percentage of invalid points allowed before
an invalid result is returned.

The maximum difference between the maximum and
minimum histogram values before an invalid measurement
value is produced.

Fits a line to the profile and shears the points in the Z
direction by the angle between the fitted line and the X
axis. The Window and Skip settings are applied to the
histogram of the transformed data.

Useful for surfaces that are tilted.

Region The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

Using Window and StdDev as Metrics Measurements

When a tracking window is defined, if the profile moves too quickly out of the tracking window and there

is excessive noise in the scan data (caused for example by ambient light), the tracking window may track
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the noise instead of switching to search mode to find the actual profile. As a result, the Bridge Value tool
receives bad data and returns incorrect or invalid measurements.

On Gocator 2342 sensors, the Bridge Value tool's Window and StdDev measurements can be used as
metrics to determine how valid the Bridge Value measurement is. The Window and StdDev
measurements force an enabled tracking window to switch to search mode when either measurement
returns a fail decision or an invalid value. The measurements’' Min and Max decision settings should be
set to define a range that reflect the expected target roughness so that the tracking window does not
switch to search mode: For example, the Window measurement should correspond to the height of the
area resulting from excluding highs and lows from the profile with the Window and Skip settings.

If the Window or StdDev measurements consistently return fail decisions or invalid
D measurements, the exposure may be set too high, creating excessive noise. Adjust the
exposure to reduce the noise.
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The Circle tool provides measurements that find the best-fitted circle to a profile and measure various
characteristics of the circle.

D The tool may be unable to fit a circle to the profile when attempting the fit on a small number of
relatively collinear data points.

Ancharing

Source: Top

WIEASUrEmc l.. Features

O

O

44.628 [

.:- _I It :_I '_.

Fliters =
Declslon

Min: 44 | mm

Max: 46 | mm

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement lllustration

Radius

Measures the radius of the circle.

Radius

X
Finds the circle center position in the X axis.
' +
8 Center
z Y

Finds the circle center position in the Z axis.
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Measurement

Standard Deviation

Returns the standard deviation of the data points with

respect to the fitted circle.

Min Error
Max Error

The minimum and maximum error among the data points

with respect to the fitted circle.

Min Error X
Min Error Z

The Xand Z position of the minimum error.

Max Error X
Max Error Z

The X and Z position of the maximum error.

Features

lllustration

Type

Center Point

Description

The center point of the fitted circle.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data

Stream

Region

Filters

Decision
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for the tool's measurements. For more information, see

Source on page 211.
The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.
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Anchoring

Anchor Description

XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Profile Circle Radii tool lets you measure radii and diameters at specified angle steps, given a
specified center point. The tool draws rays from the center point and returns radii or diameter
measurements for each ray.

For example, in the following scan of an exhaust pipe by a four-sensor system, the tool is showing a
radius measurement at 70 degrees that indicates a dent in the pipe. The tool also provides settings to
compensate for missing data and for rough surfaces or noise.

Top 0 (650 s)
Top 1 (650 s)
Bottom 0 (550 pis) F— rrm—

® Battom 1 (550 ps) R p & Botto

x 22179

22.448 [¥
22,593 [¥
22.668 [¥
22.700 [
22772
22679 [
22.697 [
22.179 |
Radius at 80.000 2233 M

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement lllustration

Radius at {angle}

Returns the radius at {angle}.

Radius at
{angle}

Diameter at {angle} vV am
Returns the diameter at {angle}.
Diameter
at{angle}
—

Data

Type Description

Points An array of the points at the end of the rays.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

Use Region Indicates whether the tool uses a user-defined region.
If this option is not checked, the tool uses data from the entire active area.

Region The region to which the tool's measurements will apply. For more information, see Regions
on page 211.

Center Selection The source for the point geometric feature the tool uses as a center point. One of the
following:
Bounding Box - Uses the center of the bounding box that encloses the scan data selected
in Source. If Use Region is enabled, the tool places a bounding box only around the data
in the region. If Use Region is disabled, the tool places a bounding box around all scan
data; this will include any outliers in the bounding box, which could produce an undesired
center point.
Feature Input - A point geometric feature provided by another tool, such as the center
point from a Circle tool.

Center The point geometric feature coming from another tool that the Circle Radii tool uses as the

center point from which rays are drawn to search for data points. The parameter is only
available when Center Selection is set to Feature Input.
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Parameter

Description

Angle Start Angle Start: The angle at which ray steps start.
Angle Step Angle Step: The angle step in degrees.
The following shows how these settings work together:
Angle steps (6) of 20
degrees, placed
counterclockwise going
from positive X to positive Z.
z
X
Angle start set to 0 degrees.
— = = 0degrees
The tool searches for a data point at each angle step and returns the radius from the
center point or the diameter.
Tolerance

If no data point is found at the angle step, the tool searches within the specified number

of degrees to each side of the step to find a data point. Useful to compensate for gaps in
the data.

Tolerance: Number of degrees (8) to
each side of the angle step within
which the tool searches for data points.

Angle step at which the
tool attempts to measure
aradius, but no data point
is present.

The graphic above shows how the tool searches to each side of the angle step until it finds
a data point (circled and in yellow).
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Parameter Description

Averaging The number of data points to each side of the point the tool uses to average. Use this to
compensate for noise or rough surfaces.
Actual data point (red) at
angle step is farther than
neighbors.
A / Averaging: Number of
> points to each side of step.
‘. Here, 3 data points.
The graphic above shows how the tool averages the data point at the angle step with the
number of data points specified in Averaging to each side of the angle step, replacing the
original data point with the average (circled and in yellow).
Output Selects whether to output radius, diameter, or both at each step.
Selection Lets you quickly enable or disable all measurements.
Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.
Decision The Max and Min settings define the range that determines whether the measurement
tool sends a pass or fail decision to the output. For more information, see Decisions on
page 226.
Anchoring
Anchor Description
XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Closed Area tool determines the cross-sectional area within a region using point cloud data from a
dual- or multi-sensor system.

The tool is intended for use with roughly circular shaped profiles, or profiles that do not contain
excessive concavity. The tool renders a polygon corresponding to the profile in the data viewer. Use this
polygon to decide whether the tool can correctly calculate an acceptable representation of the profile.
Minor gaps in the profile are permitted; the size of these gaps is configurable.

When the tool is used in conjunction with a script tool, you can calculate the volume of a target; for more
information on the Script tool, see Script on page 340.

il
[2]

T
o

v 1490.051

1490.834 N&

Filters

Decision

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement lllustration

Closed Area

Measures the cross-sectional area within a region using data
from a dual- or multi-sensor system.

|—Closed Area
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Parameters

Parameter

Source

Use Region

Region

Center Selection

Use Max Gap

Max Gap

Description

The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

For this tool, you should set this parameter to Top and Bottom.

Indicates whether the tool uses a user-defined region.

If this option is not checked, the tool uses data from the entire active area.

The region to which the tool's measurements will apply. For more information, see Regions on
page 211.

The origin of the rays used to create the polygon (which in turn is used to calculate the area).
One of the following:

Bounding Box (default)

Sets the center to the center of a bounding box that contains the tool data or the data in the
region.

Feature Input

Lets you set the center to a point geometric feature output from another tool. When you choose

this option, a Center dropdown lets you choose the center point. For more information on
geometric features, see Geometric Features on page 224.

Indicates whether the tool uses the Max Gap setting (see below).

The maximum gap allowed between any two profile points on the contour of the target, in
millimeters. In the following illustration of a profile, if the gap were greater than the value set in
Max Gap, the tool would return an invalid value.
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Parameter

Sample Spacing

Filters

Decision

Description
The angle interval around the center of the profile the tool uses to calculate area. Enabling this
setting and setting a value can increase the tool's performance.

In the following image, the spacing is set to 1 degree. The polygon calculated from the profile
points, which is then used to calculate the area, is simplified, increasing performance but

reducing accuracy.

In the following image, Sampling Spacing is set to 0. Accuracy is increased, but performance is
reduced.

If you set the value to O, the tool uses the smallest angle permitted internally by the sampling

engine.

The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.
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Anchoring

Anchor Description

XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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The Dimension tool provides Width, Height, Distance, Center X, and Center Z measurements.

Feature 1

Feature 2

Filters
Decision
Min:

Max:

Top
Max Z

Max Z

ULpUT

Ancharing

(R[]
iii |«

14.785

O0®OO

14| mm

un

mim

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement

Width

Determines the difference along the X axis between two
feature points.

The difference can be calculated as an absolute or signed
result. The difference is calculated by:

Width = Feature 2 position = Feature 1y position

Height

Determines the difference along the Z axis between two
feature points.

The difference can be expressed as an absolute or signed
result. The difference is calculated by:

Height = Feature 2, position ~ Feature 1, position
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lllustration

Height
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Measurement

Distance

Determines the direct, Euclidean distance between two

feature points.

Center X

Finds the average location of two features and measures
the X axis position of the average location

Center Z

Finds the average location of two features and measures

the Z axis position of the average location.

lllustration

Distanc

y

- Center Z- E E

7

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Stream The data that the tool will apply measurements to.

Gocator Line Profile Sensors: User Manual

This setting is only displayed when data from another tool is

available as input for this tool.
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Parameter

Feature 1

Feature 2

Absolute

(Width and Height measurements only)

Description

The Feature 1 and Feature 2 settings represent the two
features the tool uses to perform measurements. For each,
one of the following:

« Max Z

« MinZ

« Max X

« MinX

. Corner

« Average

« Rising Edge
. Falling Edge
« AnyEdge

« Top Corner
« Bottom Corner
« Left Corner
« Right Corner
« Median

To set the region of a feature, adjust it graphically in the
data viewer, or expand the feature using the expand
button (:=) and enter the values in the fields. For more

information on regions, see Regions on page 211.

Determines if the result will be expressed as an absolute or

a signed value.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Profile Edge tool finds an edge on a profile, searching from left to right. The tool's settings help fit
the edge point when multiple potential edges are in the region of interest. After the tool locates an edge,
the position (X and Z) of the center of the step and the step height can be returned as measurements.

The tool can also generate a point geometric feature corresponding to the center of the step that
Feature tools can take as input for measurement. For more information on Feature tools, see Feature
Measurement on page 551.

Top (130 ps)

X (mm)

8.030 ¥
13139 @
-5.124 ¥

]

Filters

Decision

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement
X
z

These measurements return the X and Z position of the edge point, respectively. The edge point is located half-way
between the upper and lower data points of the step.

Step Height

Returns the height of the step on the profile.

Features

Type Description

Edge Center Point The edge point.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

Selection Type Determines which step the tool uses when there are multiple steps in the profile. An edge point

is placed the chosen step. Steps must satisfy the tool's Step Threshold and Step Direction
settings.

Best: Selects the greatest step on the profile.
First: Selects the first step on the profile.

Last: Selects the last step on the profile.
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Parameter Description
Step Threshold The minimum step accepted as an edge candidate. Steps on the profile are treated as absolute
values when compared to this setting.

In the following profile, with Step Threshold set to 1.7 (and Selection Type set to Last), the tool
accepts the step to the right, with a step of -1.873 mm, because it is above the step threshold.

In the following, when Step Threshold is increased to 1.9, the tool excludes the falling step to the
right, because it is no longer above the step threshold, and instead uses the step to the left.

Step Direction Determines whether the expected step rises or falls, moving left to right, along the profile. Either
Rising, Falling, or Rising or Falling.

Step Smoothing The size of the (moving) window along the profile used to calculate an average for each data point

on the profile. The setting is useful for averaging out noise.

If Step Smoothing is set to 0, no averaging is performed.
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Parameter Description

Step Width The distance, along a path profile, separating the points the tool uses to find steps on a profile.

In the following, a step width of 5.5 mm causes the tool to consider profile points that distance

apart as steps. Consequently, the curved portion of the profile is not used to measure the step.

The setting is useful when you must detect a slope as an edge, rather than a sharply defined
edge: setting Step Width to a value greater than the width of the edge ensures that the tool
measures the height difference between the flat regions on either side of the edge. As a result,
the height of the step is accurately measured, and the edge is correctly located.

D Setting Step Width wider than necessary can reduce the precision of edge
location.
Max Gap Fills in regions of missing data caused by an occlusion near the desired edge. Use this setting

when continuity on the target is expected. When Max Gap is set to a non-zero value, the tool
holds and extends the last data point on the low side next to an edge across a gap of null points,
up to the distance specified in Max Gap.

Gap caused by Gap caused by

occlusion is less than occlusion is greater

Max Gap: last data than Max Gap: last

point from lower side data point from lower

is extended to the left. side is not extended to
the left.

The tool uses data points "filled in" by Max Gap before data points filled in by Null Fill Value (see
below).
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Parameter Description

Include Null Edges Indicates whether null points (points where no height value is available, due to dropouts or
regions outside of the measurement range) are filled with the value in Null Fill Value as a general
“background level.”

To find an edges next null points, you must use either this option and an
D appropriate value in Null Fill Value or Max Gap. Otherwise, only edges within
areas of contiguous data will be detected.

Null Fill Value The height value (in mm) used to replace null points when Include Null Edges is enabled.

If both Null Fill Value and Max Gap fill in null points at the same position, the tool uses the value
extended by Max Gap, regardless of the value of Null Fill Value.

Show Detail When disabled, reduces what is indicated in the data viewer.

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 301



The Groove tool provides measurements of V-shape, U-shape, or open-shape grooves.

..'J';I_-;_'.'.I:—'_!c—_l Anchoring
Source: Top
Shape: U-Shape
Min Depth: 0| mm
Min Width: 0| mm
Max Width: 0| mm
"4 Region O =
Width +  Add
oo
oo
15.946 | [¥) €
oo
Id:
'_‘!;l.!; .'.'_I;—!M_!'— l.";- Output
Select Type: Max Depth

Index:

The Groove tool uses a complex feature-locating algorithm to find a groove and then return
measurements. See "Groove Algorithm" in the Gocator Measurement Tool Technical Manualfor a
detailed explanation of the algorithm. The behavior of the algorithm can be adjusted by changing the
parameters in the measurement panel.

The Groove tool lets you add multiple measurements of the same type to receive measurements and set
decisions for multiple grooves. Multiple measurements are added by using the drop-down above the list
of measurements and clicking on the Add button.

For example, if a target has three grooves, by adding two measurements, choosing Index From The
Left in the Select Type setting of those measurements, and providing values of 0 and 2 in the Index
setting of the measurements, respectively, the Groove tool will return measurements and decisions for
the first and third grooves.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement lllustration

Width

Measures the width of a groove. ——Width—

D g

F——Width——

Depth D q

Measures the depth of a groove as the maximum

perpendicular distance from a line connecting the edge Depth
points of the groove.

Depth
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Measurement lllustration

X

Measures the X position of the bottom of a groove.

*x,2)
4
Measures the Z position of the bottom of a groove.
X, 2)
Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.
Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this tool.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 304



Parameter Description

Shape Shape of the groove
U-Shape
V-Shape
Open Shape
Min Depth Minimum depth for a groove to be considered valid.
Min Width Minimum width for a groove to be considered valid. The width is the distance between the
groove corners.
Max Width Maximum width of a groove to be considered valid. If set to 0, the maximum is set to the
width of the measurement area.
Region The measurement region defines the region in which to search for the groove. For a stable

measurement, the measurement region should be large enough to cover some data on the
left and right sides of the groove.

Sides of the groove

||

For more information on regions, see Regions on page 211.
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Parameter Description

Location Specifies the location type to return
(Groove X and Groove Z Bottom - Groove bottom. For a U-shape and open-shape groove, the X position is at the
measurements only) centroid of the groove. For a V-shape groove, the X position is at the intersection of lines fitted

to the left and right sides of the groove. See algorithm section below for more details.
Left - Groove's left corner.
Right - Groove's right corner.

Select Type Specifies how a groove is selected when there are multiple grooves within the measurement
area.

Maximum Depth - Groove with maximum depth.

Index from The Left - 0-based groove index, counting from left to right

Index from the Right - 0-based groove index, counting from right to left.
Index 0-based groove index.

Filters The filters that are applied to measurement values before they are output. For more

information, see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool

sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 306



The Intersect tool determines intersect points and angles.

The Intersect tool's measurements require two fit lines, one of which is a reference line set to the X axis (z
=0), the Z axis (x = 0), or a user-defined line.

Anchoring
Source: Top
Reference Type: Line
Line (L) 2 Regions D =
Ref Line (RL) 2 Regions 0 =
._-!-_lc—!.-_:!_l _!':l_'.'_lel.'_a- Features
-0.291 N[
O
1D 3
Fliters =
Declslon
Min: -3 { mm
Maix: -2 | mm

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement lllustration

X

Finds the intersection between two fitted lines and
measures the X axis position of the intersection point.

In telrse ct X
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Measurement lllustration

b4 Intersect Z

Finds the intersection between two fitted lines and
measures the Z axis position of the intersection point.

Angle

Finds the angle subtended by two fitted lines.

L Intersect Angle

Features

Type Description

Intersect Point The point of intersection.

Line The intersect line.

Base Line The base line.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Stream The data that the tool will apply measurements to.
This setting is only displayed when data from another tool is
available as input for this tool.

Reference Type Determines the type of the reference line.

X-Axis: The reference line is set to the X axis.
Z-Axis: The reference line is set to the Z axis

Line: The reference line is defined manually using the Ref
Line parameter. One or two regions can be used to define
the line.

Gocator Line Profile Sensors: User Manual Gocator Web Interface + 308



Parameter

Description

Line You can use one or two fit areas for the fit line. To set the
region (or regions) of the fit line, adjust it graphically in the
data viewer, or expand the feature using the expand
button (:=) and enter the values in the fields. For more
information on regions, see Regions on page 211.

For more information on fit lines, see Fit Lines on page 226.

Ref Line Used to define the reference line when Line is selected in
the Reference Type parameter. To set the region (or regions)
of the reference line, adjust it graphically in the data viewer,
or expand the feature using the expand button (=) and
enter the values in the fields. For more information on
regions, see Regions on page 211.

For more information on fit lines, see Fit Lines on page 226.

Angle Range Determines the angle range. The options are:

(Angle measurement only) -90 - 90
0-180

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Line tool fits a line to the profile and measures the deviations from the best-fitted line. The sensor
compares the measurement value with the values in Min and Max to yield a decision. For more
information on decisions, see Decisions on page 226.

Anchaoring
Source: Top :
3 Reglon n =
X -25.63 | mm
Vi -22 355 mm
Width: 52.404| mm
eight: 52.404 | mm
M Fitting Reglons
m Features
0.410 N8
O
O
O
O
O
O
O
O
O
1D 4
Fliters =
Decislon
Min: 0| mm
Max: 1| mm

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement

Standard Deviation

Finds the best-fitted line and measures the standard
deviation of the data points from the line.

Min Error

Finds the best-fitted line and measures the minimum error
from the line (the maximum distance below the line).

Max Error

Finds the best-fitted line and measures the maximum error
from the line (the maximum distance above the line).

Percentile

Finds the best-fitted line and measures the range (in Z) that
covers a percentage of points around the line.

Offset

Finds the best-fitted line and returns the intersection point
between that line and the Z axis.

Angle

Finds the best-fitted line and returns the angle relative to
the X axis.

Min Error X
Min Error Z

Finds the best-fitted line and returns the X or Z position of
the minimum error from the line (the maximum distance
below the line).

Gocator Line Profile Sensors: User Manual
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{ Min Error

Line Percentile Covers 50% of Spots
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Measurement

Max Error X
Max Error Z

Finds the best-fitted line and returns the X or Z position of
the maximum error from the line (the maximum distance
above the line).

lllustration

Max Error X or

Features
Type Description
Line The fitted line.

Error Min Point

Error Max Point

The point of minimum error.

The point of maximum error.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data

Stream

Region

Gocator Line Profile Sensors: User Manual

for the tool's measurements. For more information, see
Source on page 211.

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

The region to which the tool's measurements will apply. For
more information, see Regions on page 211.
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Parameter

Fitting Regions

Percent

(Percentile measurement only)

Description

Determines which data Gocator uses to fit the line over the
profile.

When Fitting Regions is enabled, Gocator uses the data
indicated by one of the following options:
« All Data: All of the data in the profile is used to fit the
line.
« 1 Region: Data from a fitting region you define in the
data viewer is used to fit the line.
« 2 Regions: Data from two fitting regions you define is
used to fit the line.

When Fitting Regions is disabled, to fit the line, Gocator
uses the measurement region if Region is enabled, or the
entire profile if Region is disabled.

When Fitting Regions is enabled and 1 Region or 2 Regions
is selected, you can set the region (or regions) graphically in
the data viewer, or you can expand the feature using the
expand button (:Z) and enter the values in the fields. For

more information on regions, see Regions on page 211.

The specified percentage of points around the best-fitted
line.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

Like the Profile Line tool, the Profile Line Advanced tool fits a line to a profile and measures the
deviations from the best-fitted line. Additionally, this version of the tool provides two “roughness
parameter” measurements: Ra and Rz. Note that the region-related parameters have been reorganized
to make the tool easier to use. The sensor compares the measurement value with the values in Min and
Max to yield a decision. For more information on decisions, see Decisions on page 226.

N If you do not need the roughness parameters, LMI currently recommends using the Profile Line
tool (see Line on page 310).

O Set Fitting Method to Simple to cause the tool to behave like the older Profile Line tool.
° Region Combined Fitting & Meas...
IR CYE
e e s i o i i Fiting Method
® Outlier Percentile
Y Measurement Percentage:
Invalid |[#§
O
O
O
O
O
O
O
O
O
O
O

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement

Standard Deviation

Finds the best-fitted line and measures the standard
deviation of the data points from the line.

Min Error

Finds the best-fitted line and measures the minimum error
from the line (the maximum distance below the line).

Max Error

Finds the best-fitted line and measures the maximum error
from the line (the maximum distance above the line).

Percentile

Finds the best-fitted line and measures the range (in Z) that
covers a percentage of points around the line.

Offset

Finds the best-fitted line and returns the intersection point
between that line and the Z axis.

Angle

Finds the best-fitted line and returns the angle relative to
the X axis.

Min Error X
Min Error Z

Finds the best-fitted line and returns the X or Z position of
the minimum error from the line (the maximum distance
below the line).
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Measurement lllustration

Max Error X

Max Error X or

Max Error Z

Finds the best-fitted line and returns the X or Z position of
the maximum error from the line (the maximum distance
above the line).

Ra

Returns the roughness average of the profile data.

Rz

Returns the average maximum height of the profile data.

Features

Type Description

Line The fitted line.

Error Min Point The point of minimum error.

Error Max Point The point of maximum error.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more

information, see Source on page 211.
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Parameter Description
Region Whether the fitting and measurement regions are combined or separate (or not used). One of the
following:
None
The tool uses the entire profile to fit the line and perform measurements.
Combined Fitting & Measurement

The tool uses a single, user-defined region to fit the line and in which it performs measurements.
In the following image,

Top (130 ps)

Region

X (mm)

Separate Fitting & Measurement

The tool uses one or two regions to fit the line, and a single, separate region in which it performs
measurements.

In the following image, the tools uses a single region to the left to fit the line, and performs
measurements in the measurement region to the right:

Top (130 ps)

Measurement Region

15

X (mm)

In the following image, the uses two regions to the left to fit the line, and performs
measurements in the measurement region to the right:
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Parameter

Stream

Region

Region 2
Measurement Region
(for region definition)

Fitting Method

Outlier Percentile

Measurement
Percentage

(Percentile measurement
only)

Description

Top (130 ps)

Region 2

Measurement Region

15

X (mm)

The data that the tool will apply measurements to.
This setting is only displayed when data from another tool is available as input for this tool.

These settings contain parameters to define the position and size of the fitting and

measurement regions.

Determines how the tool fits the line to the data. One of the following:

Simple

Uses a less accurate but faster line-fitting method. Use this setting to cause the tool to behave
like Profile Line.

Robust

An iterative line-fitting method that removes points and attempts to fit a line until only one-third
of the original profile data points is left. More accurate but takes longer.

Indicates the number of outlier points to be removed overall during line fitting. Adjust this value
based on how much noise is present in the profile.

Only displayed when Method is set to Robust.

The specified percentage of points around the best-fitted line that the Percentile measurement

uses.

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring

Anchor Description

XorZ Lets you choose the X or Z measurement of another tool to

use as a positional anchor for this tool.
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D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Panel tool provides Gap and Flush measurements.

..‘! rameters | Anchoring

Source: Top
Reference Side: Left
Max Gap Width: 0| mm
Left =
Right =
4.311 j[¥g
O
O
O
O
O
O
O
O
O
O
O
ID: (
m Output
Measurement Axis Edge

The Panel tool uses a complex feature-locating algorithm to find the gap or calculate flushness and
return measurements. The behavior of the algorithm can be adjusted by changing the parameters in the

measurement panel. See "Gap and Flush Algorithm" in the Gocator Measurement Tool Technical Manual
for a detailed explanation of the algorithm.

D You must make sure that there are enough data points to define the edge in the profile, by
properly settng up exposure, etc. If not, the algorithm will not function.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements

Measurement lllustration

Gap Gap

Measures the distance between two surfaces. The surface

edges can be curved or sharp.

%

T
) Flush
i 1

Flush

Measures the flushness between two surfaces. The surface

edges can be curved or sharp.

T
) Flush
i 1

Left Gap X

Returns the X position of the edge feature on the left side
used to measure the gap.

Left Gap Z

Returns the Z position of the edge feature on the left side
used to measure the gap.

Left Flush X

Returns the X position of the feature on the left side used
to measure flushness.

Left Flush Z

Returns the Z position of the feature on the left side used
to measure flushness.

Left Surface Angle

The angle of the left side surface relative to the X axis.
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Measurement

Right Gap X

lllustration

Returns the X position of the edge feature on the right side

used to measure the gap.

Right Gap Z

Returns the Z position of the edge feature on the right side

used to measure the gap.

Right Flush X

Returns the X position of the feature on the right side used

to measure flushness.

Right Flush Z

Returns the Z position of the feature on the right side used

to measure flushness.

Right Surface Angle

The angle of the right side surface relative to the X axis.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

Stream The data that the tool will apply measurements to.

Reference SideDirection

Max Gap Width

Measurement Axis

Gap measurement only

Absolute
Flush measurement only

Filters

Decision

Gocator Line Profile Sensors: User Manual

This setting is only displayed when data from another tool is available as input for this
tool.

Defines the side used to calculate the measurement axis (see below) rounded corner.

The maximum width of the gap. Allows the tool to filter gaps greater than the expected
width. This can be used to single out the correct gap when there are multiple gaps in the
field of view.

Defines the direction that the gap is calculated, in relation to the reference side (see
above).

Surface: In the direction of the fitted surface line of the reference surface.
Edge: In the direction perpendicular to the edge of the reference surface.
Distance: The Cartesian distance between the two feature locations.

When enabled, returns an absolute value rather than a signed value.

The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

The Max and Min settings define the range that determines whether the measurement
tool sends a pass or fail decision to the output. For more information, see Decisions on
page 226.
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Left/Right SideEdge Parameters

Parameter

Max Void Width

Min Depth

Surface Width

Surface Offset

Nominal Radius

Description

The maximum allowed width of missing data caused by occlusion or data dropout.

Defines the minimum depth before an opening could be considered to have a potential
edge. The depth is the perpendicular distance from the fitted surface line.

The width of the surface area in which data is used to form the fitted surface line. This
value should be as large as the surface allows.

The distance between the edge region and the surface region.

Setting a small value allows the edge within a tighter region to be detected. However, the
measurement repeatability could be affected if the data from the edge are considered as
part of the surface region (or vice versa). A rule of thumb is to set Surface Offset equal to
Nominal Radius.

The radius of the curve edge that the tool uses to locate the edge region.

Edge Angle A point on the best fit circle to be used to calculate the feature point. The selected point
is on the circumference at the specified angle from the start of the edge region.
The angle is measured from the axis perpendicular to the fitted surface line.
Edge Type Defines the type of feature point to use for the edge (Corner or Tangent).
A tangent edge point is the point selected based on the defined Edge Angle. A corner
edge point is the intersect point between the fitted surface line and a edge line formed
by interpolating the points at and after the tangent within the edge region.
Region The region to which the tool's measurements will apply. For more information, see Regions
on page 211.
Anchoring
Anchor Description
XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Position tool finds the X or Z axis position of a feature point. The feature type must be specified and
is one of the following: Max Z, Min Z, Max X, Min X, Corner, Average (the mean X and Z of the data
points), Rising Edge, Falling Edge, Any Edge, Top Corner, Bottom Corner, Left Corner, Right Corner, or
Median (median X and Z of the data points).

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement lllustration

X

Finds the position of a feature on the X axis.

Position X—j

z Poslition z W

Finds the position of a feature on the Z axis.

Features

Type Description

Point The returned position.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.
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Parameter Description

Feature

Filters

Decision

Anchoring

The feature the tool uses for its measurements. One of the
following:

« Max Z

e MinZzZ

« Max X

« MinX

o Corner

« Average

« Rising Edge

. Falling Edge

« AnyEdge

« Top Corner

« Bottom Corner

o Left Corner

« Right Corner

« Median

To set the region of a feature, adjust it graphically in the
data viewer, or expand the feature using the expand
button (:=) and enter the values in the fields. For more

information on regions, see Regions on page 211.

The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.

Anchor

XorZ

Description

Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

R

A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D

For more information on anchoring, see Measurement Anchoring on page 229.
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The Round Corner tool measures corners with a radius, returning the position of the edge of the corner
and the angle of adjacent surface with respect to the X axis.

| porametors [N

Top (130 uS)

Source: Top
Reference Direction: From the Left *
Edge ||
Max Void Width: 0| mm
Min Depth: 0| mm
Surface Width: 5| mm
Surface Offset: 2| mm
Nominal Radius: 2| mm
Edge Angle: 90|®
Edge Type: Tangent
™3 Region =
'.-,I-'.I asures ”'.l;- Features
10.398 §[¥
O
O
1D: 0
Filters =
Decision
Iin: 10 | mm
Manx: 11 | mm

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

The Round Corner tool uses a complex feature-locating algorithm to find the edge and return
measurements. The behavior of the algorithm can be adjusted by changing the parameters in the
measurement panel. See "Gap and Flush Algorithm" in the Gocator Measurement Tool Technical Manual
for a detailed explanation of the algorithm.

D You must make sure that there are enough data points to define the edge (proper exposure,
etc.). If not, the algorithm will not function.
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Measurements

Measurement lllustration

X

Measures the X position of the location where the tangent 3}
touches the edge, or intersect of the tangent and the line

fitted to the surface used by the measurement (see

Reference Side, below).
z

Measures the Z position of the location where the tangent
touches the edge, or intersect of the tangent and the line
fitted to the surface used by the measurement (see
Reference Side, below).

Angle
Measures the angle of the line fitted to the surface next to
the corner (see Reference Side, below), with respect to the —
x-axis. Left edge angles are from -90 to 90. Right edge Angle
angles are from 90 to 270. (-90 to 90)
N~
Angle
(90 to 270)

N

Features

Type Description

Edge Point The position of the edge.

Radius Center Point The center of the radius.

D For more information on geometric features, see Geometric Features on page 224.
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Parameters

Parameter

Source

Stream

Reference Direction

Max Gap Width

Filters

Decision

Edge Parameters

Description

The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this
tool.

Defines the side used to calculate the rounded corner.

The maximum width of the gap. Allows the tool to filter gaps greater than the expected
width. This can be used to single out the correct gap when there are multiple gaps in the
field of view.

The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

The Max and Min settings define the range that determines whether the measurement
tool sends a pass or fail decision to the output. For more information, see Decisions on
page 226.

Parameter

Max Void Width

Min Depth

Surface Width

Surface Offset

Nominal Radius

Edge Angle

Edge Type

Region

Gocator Line Profile Sensors: User Manual

Description
The maximum allowed width of missing data caused by occlusion or data dropout.

Defines the minimum depth before an opening could be considered to have a potential
edge. The depth is the perpendicular distance from the fitted surface line.

The width of the surface area in which data is used to form the fitted surface line. This
value should be as large as the surface allows.

The distance between the edge region and the surface region.

Setting a small value allows the edge within a tighter region to be detected. However, the
measurement repeatability could be affected if the data from the edge are considered as
part of the surface region (or vice versa). A rule of thumb is to set Surface Offset equal to
Nominal Radius.

The radius of the curve edge that the tool uses to locate the edge region.

A point on the best fit circle to be used to calculate the feature point. The selected point
is on the circumference at the specified angle from the start of the edge region.

The angle is measured from the axis perpendicular to the fitted surface line.
Defines the type of feature point to use for the edge (Corner or Tangent).

A tangent edge point is the point selected based on the defined Edge Angle. A corner
edge point is the intersect point between the fitted surface line and a edge line formed
by interpolating the points at and after the tangent within the edge region.

The region to which the tool's measurements will apply. For more information, see Regions
on page 211.
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Anchoring

Anchor Description

XorZz Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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The Strip tool measures the width of a strip.

Source: Top

Base Type: Flat v

Left Edge !

4 Rising 4 Data End

4 Falling 4 void

Right Edge =

Tilt Enabled: v |

Support Width: 5| mm

Transition Width: 0| mm

Min Width: 0| mm

Min Height: 2| mm

Max Void Width: 0| mm

¥4 Reglon 0 =

% Add
0oe
oo

10.043 ¥
Id: 12
'.!;l.!;.'.'.';—!!'—l::- Outpu:
Select Type: Index Left

Index: 0

The Strip tool uses a complex feature-locating algorithm to find a strip and then return measurements.
See "Strip Algorithm" in the Gocator Measurement Tool Technical Manual for a detailed explanation of
the algorithm. The behavior of the algorithm can be adjusted by changing the parameters in the
measurement panel.

The Strip tool lets you add multiple measurements of the same type to receive measurements and set
decisions for multiple strips. Multiple measurements are added by using the drop-down above the list of
measurements and clicking on the Add button.

For example, if a target has three strips, by adding two measurements, choosing Index From The Left
in the Select Type setting, and providing values of 1 and 3 in the Index of field of the measurements,
respectively, the Strip tool will return measurements and decisions for the first and third strip.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements

Measurement Illustration
Width Width
, . P P
Measures the width of a strip.
Height I &
Measures the height of a strip. Height
T %
Height
I~
V)
N I
Height
A
X (X, Z)
Measures the X position of a strip.
— p—
X, 7)
z
Measures the Z position of a strip. o
(X, 2)
)
Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.
Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this tool.
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Parameter Description

Base Type Affects detection of rising and falling edges.
Base Type = Flat

Base Type = None

Base Type = Flat

Base Type = None

When Base Type is set to Flat, both strip (raised area) and base support regions are needed.
When set to None, only a point that deviates from a smooth strip support region is needed to
find a rising or falling edge.

Left Edge Specifies the features that will be considered as the strip's left and right edges. You can select

Right Edge more than one condition.
Rising - Rising edge detected based on the strip edge parameters.
Falling - Falling edge detected based on the strip edge parameters.
Data end - First valid profile data point in the measurement region.

Void - Gap in the data that is larger than the maximum void threshold. Gaps connected to the
measurement region's boundary are not considered as a void.

See "Strip Start and Terminate Conditions" in the Gocator Measurement Tool Technical Manual for
the definitions of these conditions.
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Parameter

Tilt Enabled

Support Width

Transition Width

Min Width

Min Height

Max Void Width

Description

Enables/disables tilt correction.

The strip may be tilted with respect to the sensor's coordinate X axis. This can be caused by
conveyor vibration. If the Tilt option is enabled, the tool will report the width and height
measurements following the tilt angle of the strip.

Specifies the width of the region around the edges from which the data is used to calculate the
step change. See "Strip Step Edge Definitions" in the Gocator Measurement Tool Technical Manual
on how this parameter is used by different base types.

Specifies the nominal width needed to make the transition from the base to the strip. See "Strip
Step Edge Definitions" in the Gocator Measurement Tool Technical Manual on how this parameter is
used by different base types.

Specifies the minimum width for a strip to be considered valid.

Specifies the minimum deviation from the strip base. See "Strip Step Edge Definitions" in the
Gocator Measurement Tool Technical Manual on how this parameter is used for different base

types.

The maximum width of missing data allowed for the data to be considered as part of a strip
when Void is selected in the Left or Right parameter. This value must be smaller than the edge
Support Width.

Gap > Maximum void

Strip 0 Strip 1

0® 0o .0%0

Measurement region

When occlusion and exposure causes data drops, users should use the gap filling function to fill
the gaps. See Gap Filling on page 154 for information.
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Parameter

Region

Location

(Strip Height, Strip X, and
Strip Z measurements
only)

Description

The measurement region defines the region in which to search for the strip. If possible, the
region should be made large enough to cover the base on the left and right sides of the strip.

S I
N

Sides of the Strip

For more information, see Regions on page 211.

Specifies the strip position from which the measurements are performed.
Left - Left edge of the strip.

Right - Right edge of the strip.

Center - Center of the strip.

Select Type Specifies how a strip is selected when there are multiple strips within the measurement area.
Best - The widest strip.
Index Left - O-based strip index, counting from left to right.
Index Right - 0-based strip index, counting from right to left.

Index 0-based strip index.

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring

Anchor Description

XorZz Lets you choose the X or Z measurement of another tool to

use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Profile Template Matching tool lets you align a profile to a "master" template profile you create in
the tool (a "golden template"), compensating for movement of the target from frame to frame. As a
result, you can perform measurements over on a "stabilized" profile.

The tool returns measurements that represent differences between the profile and the master, letting
you perform simple defect detection and location from within the tool.

The tool also outputs an aligned profile that other Profile measurement tools can use as input (via their

Stream parameter). Finally, the tool produces a "difference" profile on which you can similarly perform
measurements.

The sensor compares the measurement value with the values in Min and Max to yield a decision. For
more information on decisions, see Decisions on page 226.

In the data viewer, the profiles are rendered using different colors:

The master profile is rendered in white. The aligned profile is rendered in blue. The current profile is rendered in red.

Note that in the image above, the tool is performing only a rough alignment to ensure that the different
profiles are clearly visible. Typically, the blue aligned profile will be on top of the white master profile.
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Note that if no profile alignment is performed (both Coarse Align and Fine Align are disabled), for
example, if the targets are sufficiently fixed from profile to profile, the following measurements return
0.000:

« Transform X
« TransformZ
o TransformY Angle

Master Compare must be enabled for the following measurements; otherwise, they return Invalid
values:

« Max Height Difference

« Max Difference Position X
« Max Difference Position Z
« Standard Deviation

« Difference Average

« Difference Sum

« Variance

« Matching Score

Also, for these “master compare” measurements, if the profile has been aligned to the master (either
Coarse Align or Fine Align is enabled), the measurement compares the aligned profile and the master.
If the profile has not been aligned (both alignment parameters are disabled), the measurement
compares the original (unaligned) profile and the master.

Measurements

Measurement

Transform X

Transform Z

The distance the profile has shifted on the X and Z axis after alignment to the master, respectively.
Transform Y Angle

The rotation of the profile around the Y axis after alignment.

Max Height Difference

The maximum height difference between the profile and the master.

Max Difference Position X

Max Difference Position Z

The X and Z positions of the maximum height difference between the profile and the master.
Standard Deviation

The standard deviation between the profile and the master.
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Measurement

Difference Average

The average difference on the Z axis between the profile and the master.

Difference Sum

The sum of the differences on the Z axis between the profile and the master.

Variance

Returns the variance of a difference profile calculated by subtracting the current profile from the master.

Matching Score

Returns a value between 0 and 1 that is the is the percentile of standard deviation of a difference profile (calculated by

subtracting the current profile from the master) from the tolerance.

Data

Type
Aligned Profile

Difference Profile

Description

The profile aligned to the master.

A profile representing the differences between the profile
and the master.

Z values in the difference profile above O represent data
points higher in the profile than in the master.

Z values in the difference profile below O represent data
points lower in the profile than in the master.

Z values in the difference profile at 0 represent data points
that are the same in the profile and the master.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this tool.

File A list of templates available to the tool. The template containing the profile the tool uses as a
master profile for alignment and comparisons. Use the Operation parameter to add and remove
templates to this list.

Operation Provides operations related to profile template files (masters). One of the following:

Save - Saves the current profile to a template file in the local file system and adds it to the list in
File. Multiple templates can be available. Files are persistent.

Delete - Deletes the template file selected in File.

(This parameter switches to “Normal” after the tool performs one of the file operations.)
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Parameter

Use Region

Match Region

Coarse Align

X Shift Window

Fine Align

Max Iteration

Match Window

Master Compare

Difference Profile
Median Size

Tolerance

Description

Indicates whether the tool uses a user-defined region to perform matching. (The tool uses only the
data profile and master data in this region to perform matching.)

If this option is not checked, the tool performs matching using data from the entire active area.
Size and position of the region in which the matching (alignment) is performed..

Master comparison measurements however are applied to the entire profile (current profile and
master). For example, in the following image, the tool limits matching to the data in the match
region. But the measurement (Max Height Difference in this case) is calculated on the data
outside the region.

Match Region

(The dashed lines are added to illustrate the hidden aligned profile and master.)

When enabled, shows the X Shift Window parameter. Use this setting by itself if you expect
targets will only move along the X and Z axes (that is, you don't expect rotation). Otherwise, when
combined with Fine Align, it provides a good initial start position for fine alignment.

The maximum distance on the X axis the tool can move the current profile in order to align it.
Should be set to the maximum amount the part is expected to shift left or right. (Enabled using
the Coarse Align parameter.)

When enabled, lets you set the Max Iteration and Match Window parameters for fine alignment.
This alignment method is more accurate than coarse alignment but takes more time to run.

The maximum number of iterations the tool uses to perform fine alignment of the profile to the

master.

The region in which points are evaluated for a match. It there’s a larger difference between the
current profile and the master than the match window size, it would ignore the point.

Causes the tool to compare the current profile to the master profile and return results in some of
the tool's measurements. (See list above.)

When disabled, the measurements that compare the profile to the master return invalid values.

Defines the size of the window the tool uses to smooth out noise in the Difference Profile data
output.

The difference tolerance for the master comparison.
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Parameter Description

Display Master Displays the Master template (white profile).
Display Aligned Profile Displays the aligned (blue profile).

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool

sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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A Script measurement can be used to program a custom measurement using a simplified C-based
syntax. A script measurement can produce multiple measurement values and decisions for the output.

For more information on script tool syntax, see Scripts on page 572.

S— Code =
double DimensionDistance = Measurement Value (Z);
if (Measurement Valid(Z))

Output_Set (DimensicnDistance + 10000, 1):

{
!
{
)

Cutput_Setht (0, 0);

>
Output: Add
10117.077 Q
9.967 Code H ﬂ
W 12108 double Volumelrea = Measurement WValue (4);
W 16203
W e if (Measurement Valid(4))

2518 Output_Set (VolumeRrea + 10000, 1}:

25.657

| B

Cutput_SethAt (0, 0);

{
b
=
}

o

Output: Add

1604.250 o

To create or edit a Script measurement:

1. Add a new Script tool or select an existing Script measurement.
2. Editthe script code.

3. Add script outputs using the Add button.

For each script output that is added, an index will be added to the Output drop-down and a unique ID
will be generated.

To remove a script output, click on the @ button next to it.
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4. Click the Save button I to save the script code.
If there is a mistake in the script syntax, the result will be shown as a "Invalid" with a red border in the
data viewer when you run the sensor.
Outputs from multiple measurement tools can be used as inputs to the script. A typical script would
take results from other measurement tools using the value and decision function, and output the result
using the output function. Stamp information, such as time and encoder stamps, are available in the
script, whereas the actual profile3D point cloud data is not. (The script engine is not powerful enough to
process the data itself.) Only one script can be created.
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Surface Measurement

Surface measurement involves capturing a sequence of laser profiles, optionally identifying discrete
objects, and measuring properties of the surface or the objects, such as the volume of the object or the
height at a certain position of the object. All volumetric tools have the ability to operate either on the
entire surface or the full object, or within a region of interest at a certain position in relation to the
surface or an object.

Multiple measurements can be performed on the entire surface or each discrete object, limited only by
the available CPU resources.

The frame of reference for the coordinate system of the detected object can be set to Sensor or Part in
the Part Detection panel (Part Detection on page 160). This setting determines what coordinate system
the region of interest for a measurement is positioned in, as well as the coordinate reference used to
output measurement values.

For example, if you need to measure the average height in a certain location relative to the sensor's field
of view regardless of the objects passing under the sensor, the frame of reference should be set to
Sensor. This is typical in applications where a wide web of material is continuously scanned, such as
paper, rubber, fabrics, etc. If on the other hand you need to measure the average height in a certain
location of a scanned object, the frame of reference should be set to Part. This is typical in applications
where discrete objects pass under the sensor and specific locations on the objects need to be inspected.

Gocator lets you isolate and then measure parts in two different ways: by configuring the Part
Detection panel on the Scan page in the web interface (for more information, see Part Detection on
page 160); and using one of two Surface measurement tools (for more information on these tools, see
Blob on page 355 and Segmentation on page 492).

The following table lists several differences between the two methods. A key difference however is that
part detection extracts scan data that is identified as a "part" and outputs it as a separate frame. This lets
you use any measurement tool on parts individually. Note however that parts must be clearly separated
and be relatively consistently spaced for the part detection algorithm to separate the parts. In general, if
you can successfully isolate parts using part detection, use this method rather than the Surface tools.

With the two Surface measurement tools on the other hand, areas are not extracted as individual
frames, and for this reason you can't easily apply measurement tools to the areas individually: given that
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damaged areas may appear anywhere in the source surface data, you can't know where to place the
measurement tools. The individual parts are however available for consumption by an SDK application
or a GDK tool. (For information on the SDK and GDK, see Development Kits on page 907.) The main
advantage of these tools is that they can separate objects that are touching. Although you can't apply
other measurement tools to the identified blobs, the tools do provide measurements such as length,
width, and area, which lets you handle common pass/fail needs.

Main Differences Between Part Detection, Surface Blob, and Surface Segmentation

Part Detection

Surface Blob

Surface Segmentation

Allows output of individual
surfaces to separate frames

Allows separating touching
objects

Supports background
present

Supports background with
significant tilt or intensity
gradient

Integrated
Width/Length/Area
measurements

Includes circularity and
convexity filtering

Fast operation

Finds objects above or
below background

Yes

No

Yes

Height threshold must be
set above/below
background

No

Fixed height threshold is
used

N/A

No

Yes

Yes
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No

Yes - Limited

Through Open filter, some
connections between parts

can be separated, but the

control is more limited than
with Surface Segmentation.

Yes

Height threshold must be
set above/below
background

No

Fixed height threshold is
used

Yes

Yes

Yes

Yes

No

Yes

Yes

Full support in firmware v6.0
and later

Yes

Adaptive threshold is used

Yes

No

No

Yes

But requires careful region
placement

Gocator Web Interface » 343



Arithmetic
This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not

D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Surface Arithmetic tool lets you perform various operations on a pair of surfaces. For example, you
can use the tool to perform dynamic masking from frame to frame. The tool performs bitwise
operations (AND or OR) on the corresponding data points in the source surfaces, and also combines
height and intensity data with add, subtract, average, and mask operations.

2D View

Stream: Surface ¥
Source: Top +
Secondary Source: Surface Filter/Filtered 5u... =
W use Region
Operator: Add +
Logic: Cr v
Tool Setup

Settings

Parameters

Parameter Description

Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this tool.

If you switch from one type of data to another (for example, from section profile data to
surface data), currently set input features will become invalid, and you will need to choose
features of the correct data type.
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Parameter

Source

Secondary Source

Use Region

Region

Use Intensity

Description

The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

Can only accept Surface scan data (that is, cannot accept data from other tools).

The data output of another tool, for example, of a Surface Filter tool.

Indicates whether the tool uses a user-defined region.

If this option is not checked, the tool uses data from the entire active area.

The region to which the tool's measurements will apply. For more information, see Regions
on page 211.

If enabled, the tool uses intensity data instead of heightmap data. Only available if Acquire
Intensity is enabled on the Scan page during the scan; for more information, see Scan

Modes on page 123.

Operator One of the following:
Add - Adds the height values of the corresponding data points in the two sources.
Subtract - Subtracts the height values of the corresponding data points in the two sources.
Average - Averages the height values of the corresponding data points in the two sources.
Mask - Uses the secondary source as a mask.
Logic Performs bitwise-operations on the source and secondary source surface data. One of the
following: And or Or. When Operator is set to Average, this parameter is unavailable.
Data
Type Description
Surface The processed surface data.
Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Surface Ball Bar tool returns measurements useful for calibrating systems using a ball bar,
particularly systems that include a robot.

5 | simplified view implified view

0

X (mm)

2D View

Source: Top g
Origin Ball: Bottomn of View 4

P8 Use Nominal Distance

Nominal Distance: 100 | mm

Distance Tolerance: 1|/ mm

3 Use Nominal Radius

Nominal Radius 1: 12.7 | mm

Nominal Radius 2: 12.7| mm

P Plane Parameters

M useon

Plane Dete Plane Largest Area

Plane Tolerance: 0.1 mm

Minimum Area: 100 | mm2

Measurement Panel
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Measurements, Data, Features, and Settings

Measurements

Measurement

Distance 3D

The direct distance between the centers of the spheres fitted to the balls.

Center X1/Y1/21

Center X2/Y2 /22

These measurements return the X, Y, and Z positions of the centers of the spheres fitted to the balls.

Ball 1 (Center X1 /Y1 /Z1)is always used as the origin. (Corresponds to the values returned in Tx / Ty / Tz.)
Normal X/Y/Z

These measurements return the X, Y, and Z components of the normal vector of the surface surrounding the calibration
target.

Ix/ly/lz
Ix/)y 1)z
Kx / Ky / Kz

These measurements return the X, Y, and Z components of the |, J, and K unit vectors defining the coordinate system
orientation.

Tx/Ty/7Tz

These measurements return the X, Y, and Z components of the translation vector defining the coordinate system origin
location.

Processing Time

The time the tool takes to run.

Data

Type Description

Difference Surface Used for diagnostics.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Origin Ball Determines which ball is used as the origin. The Bottom of

View option selects the ball at the bottom of the data
viewer in the Gocator web interface.
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Parameter

Use Nominal Distance

Use Nominal Radius

Plane Parameters

Filters

Decision

Description

When enabled, displays Nominal Distance and Distance
Tolerance settings. Set these to reflect the distance
between the balls of the ball bar (refer to the specifications
of the ball bar) and the tolerance you need. This can be
useful to ensure invalid results due to false or inaccurate

detection are rejected.

When enabled, displays Nominal Radius settings. Set these
to reflect the radius of the balls of the ball bar (refer to the
specifications of the ball bar) and the tolerance you need.
This can be useful to ensure invalid results due to false or
inaccurate detection are rejected.

Enables advanced plane settings. For UR integration, you
should leave the settings at their default. These parameters
allow ensuring the plane detection is accurate and robust to

variations.

The filters that are applied to measurement values before
they are output. For more information, see Filters on

page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.

This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Barcode tool lets you decode data encoded in 1D (linear) and 2D barcodes from surface data
(intensity data or heightmap data) without the need for 2D vision cameras or barcode readers. The tool
also supports dot-peened types (Datamatrix and QR code). For a complete list of the types the tool

supports, see "Type" in Parameters on page 351.

When configuring the tool, make sure you switch the data viewer to the appropriate type of
visualization for the barcode: for intensity-based barcodes (such as printed barcodes), switch

D the data viewer to intensity mode using the Intensity button (FJ); for height-based barcodes
(such as dot peen codes), switch the data viewer to heightmap mode using the Heightmap
button ([3]).

The tool returns whether it has found the barcode and whether it is valid, as well as the X, Y, and Z

position of the barcode's lower left corner.
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You can use the String Encoding tool to extract the string and pass it as output to a PLC; for more
information, see String Encoding on page 508. The extracted string is also available via the SDK; for
information on the SDK, see GoSDK on page 907 and the SDK reference documentation.

1 LC:RERERE

2D View 3D View
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Glcll=isel Anchoring

Source: Top

ar

Use Region

Region =

Data: Intensity +

Mode: Normal H

Type: Any ¥

M wirrored

M Light on dark / Raised

Threshold Mode: None =

Subsampling Ratio:

Use validation

Validation: 281107-1.4-D51341-00400-

Timeout: 200| ms

Measurements EEE]

Found 1.000 [

X -7.500 [

Y 12.060 [

Z 1.370 @
D 3

Filters m =

Decision -

Min: 0| mm

Max: 0 mm

Measurement Panel

The decoded data is also displayed in the log; for more information on the log, see Log on page 97.

» Frame Index: 1 B8 Quick Edit

Clear Log mErrcrs Warnings | Information

© 7/30/2018, 1:36:20 PM - Decoded (Datamatrix): 111111

The tool provides two "learn" functions that can speed up the process of determining appropriate
settings. (For more information, see Mode below.)

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 350



Measurements, Features, and Settings

Measurements

Measurement lllustration

Found

Returns 1.000 if the tool detects the configured barcode;
otherwise, 0. Places a red rectangle around detected QR

codes and Datamatrix codes.

\

Barcode
(Found)
X
Y
z

These measurements return the X, Y, and Z position of the

code, respectively.

Barcode

(X,Y,or2)

Valid Determines whether the barcode is valid by comparing the
string in the Validation parameter with the decoded string.

Data

Type Description

Output String Data output containing the decoded string.

Location Image The image the tool uses to find the a dot-peen barcode.
(When Type is set to a printed barcode, that is, a type other
than a dot-peen code, this image is the same as the decode
image.)

Decode Image The image the tool uses as part of the dot peen decode
algorithm. Use this to adjust the image (for example, using
one of the filter tools) and to diagnose issues.

Dot peen decode Image A binarized image the tool runs the dot peen decode
algorithm on. The points of the code should appear clearly
in the image to ensure proper decoding. Use this to adjust
the image (for example, using one of the filter tools) and to
diagnose issues.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data

for the tool's measurements. For more information, see
Source on page 211.
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Parameter

Use Region

Region

Data

Type

Mirrored

Light on dark / Raised

Use Threshold

Gocator Line Profile Sensors: User Manual

Description

Indicates whether the tool uses a user-defined region.

If this option is not checked, the tool uses data from the
entire active area.

The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

The data the tool uses to detect a bar code. One of the
following:

« Intensity
« Heightmap

The type of barcode the tool expects. One of the following:

« Any: Detects any type of barcode.
« 1D Barcode (All): Detects any type of 1D (linear) barcode.
o EAN-8

« EAN-13

« ISBN-10

o ISBN-13

« UPC-A

« UPC-E

. Code-39

o Code-128

o Interleave 2 of 5

. PDF417

. Data Matrix

. Data Matrix dot peened

« QR Code

« QR Code dot peened

Reverses the scan. Use this if the scan is mirrored. Only

useful with 2D barcodes.

If you are scanning light-on-dark barcodes or raised barcodes,
enable this option.

Enables the Threshold setting (see below).
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Parameter

Threshold Mode

Threshold

Subsampling ratio

Use validation

Validation

Timeout

Filters

Decision

Gocator Line Profile Sensors: User Manual

Description

Sets the threshold mode the tool uses. Any data points
below the threshold are ignored and considered part of the
"background"; data points not excluded are considered part
of the barcode. Useful for cases where the surrounding
surface is similar to the intensity or height of the barcode
itself.

One of the following:

« None: No thresholding is performed.

« Fixed: A global thresholding method. Set Threshold to
avalue between 0 and 255. When Data is set to
Intensity, the value in Threshold is simply the intensity
cut-off. When Data is set to Heightmap, the value is a
percentile of the height values, converted to the 0-255
range.

« Otsu: A global thresholding method. Illumination of the
target should be relatively uniform and tilt should be
removed (for example, using the Surface Transform
tool; see Transform on page 531).

« Adaptive: A local thresholding method that can help
deal with local variation (intensity or height) in the
target.

The threshold of intensity or height values the tool uses to
distinguish between the code and the surrounding surface.
The parameter accepts a value between 0 and 255, whether
Data is set to Heightmap or Intensity. This setting is only
displayed when Threshold Mode is set to Fixed.

Downsamples the image. Can make the tool run faster. (A
value of at least 2 is usually necessary.)

Enables validation of the decoded string, using the string in
Validation for the comparison.

The case-sensitive string the tool compares to the decoded
string. The parameter does not support wild cards or
truncated values. If the comparison is valid, the Valid
measurement returns 1.000.

The maximum time the tool is allowed to take.

The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.
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Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Surface Blob tool lets you detect surface defects, such as uneven or excess material, gouges, or
blemishes, on a relatively uniform or flat background, in either 3D height map data or intensity data. It
can also extract targets from the surface. The tool optionally lets you set its height threshold relative to a
user-defined reference region. It also lets you use a reference plane to correct for an overall tilt of the
target surface; this lets you detect low or shallow defects that would otherwise not be detectable due to
a tilt.

The Surface Blob tool provides functionality similar to the Surface Segmentation tool. For a

D comparison of these tools and the part detection capabilities you can configure on the Scan
page, see Isolating Parts from Surface Data on page 342. For information on the Surface
Segmentation tool, see Segmentation on page 492.

The tool first filters data based on a height or intensity threshold (above or below it), and then uses
configurable morphological operations to better isolate parts. Finally, the tool uses various size- and
shape-based filters that let you exclude or include the expected defects or the targets you need
(potential blobs).

The tool lets you configure the maximum number of "blobs" to output, and returns the total blob count,
and for each blob, the X and Y center, the width and length, and the area. The center point of each blob is
available as a geometric feature. The blobs themselves are available in an array that can be accessed and

processed by an SDK application or a GDK tool. For more information on the SDK, see GoSDK on

page 907. For more information on the GDK, see GDK on page 918.
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X (mm)

Several dents outlined on a surface. The currently selected blob is outlined in red. (Grayscale heightmap mode is used to
better see the outlines.)

Note that knowing the rough size and shape of the kinds of detects you expect is important when you
are configuring the open and close kernels and the tool's filters.
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Tool configuration panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Data, and Settings

Measurements

Measurement

Count

Returns the total number of blobs identified, based on the tool's parameters.

Area {n}

The area of a blob.

The area is calculated using the contour of the blob and resampling. For this reason, areas calculated using the Surface

Volume tool will produce different measurements; for more information, see Area on page 548.

X Center {n}
Y Center {n}

The X and Y positions of the center of mass of a blob extracted from the surface.

The Number of Blob Outputs setting determines the number of measurements listed in the Measurements tab.

Length {n}
Width {n}

The length and width of the rotated bounding box that encapsulates the blob extracted from the surface. These are

always the major and minor axis of a blob, respectively.

The Number of Blob Outputs setting determines the number of measurements listed in the Measurements tab.

Features

Type

Center Point {n}

Description

The point representing the center of a blob.

Data
Type Description
Blobs Array An array containing the blobs. For an example of how to

Diagnostics Surface

access this data from an SDK application or a GDK tool, see
the appropriate sample in the SDK samples; for more
information, see Setup and Locations on page 908.

Surface data you can use to evaluate the impact of the tool's
parameters, before the tool's filters are applied, to properly
separate the areas corresponding to the defects or targets
you need to detect.

Surface {n} Surface data corresponding to each blob.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For

more information, see Source on page 211.
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Parameter Description

Use Intensity If enabled, the tool uses intensity data instead of heightmap data. Only available if Acquire
Intensity is enabled on the Scan page during the scan; for more information, see Scan
Modes on page 123.

Use Measure Region Indicates whether the tool limits blob detection to a user-defined region.
If this option is not checked, the tool detects blobs in the entire active area.

In the following, blobs are only detected in the rectangular measure region:

simplified view

Measure Region Type When you enable Use Measure Region, the tool displays this and additional settings related
to the type selected in this parameter. For details on flexible regions and their settings, see
Flexible Regions on page 212.

For general information on regions and the difference between standard and
"flexible" regions, see Regions on page 211.
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Parameter

Reference Type

Description

Provides three options: None, Reference Region, and Reference Plane. If the reference type
is set to None, the Height Threshold setting is absolute (relative to zero). For the other
options, see Reference Region Type and Reference Plane below.

None

If the reference type is set to None, the Height Threshold setting is absolute (relative to
zero).

Reference Region

If the reference type is set to Reference Region, the tool uses the user-defined region
specified in Reference Region Type (see below) to calculate an average height or intensity of
the data in the reference region. In this case, Height Threshold and Threshold Direction
are relative to this value.

In the following, blobs are detected using a relative height threshold of -0.2 mm, relative to

the average in the reference region:

simplified view

Reference Plane

If the reference type is set to Reference Plane, the tool uses the user-specified plane
geometric feature specified in Reference Plane (see below) to correct for tilt of the target. In
the following, note the gradient of the heightmap colors, indicating a height difference of
roughly 9 millimeters between the lower and higher areas near the dents on the target's
surface.
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Parameter Description

simplified view

.

X (mm)
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Parameter Description

Reference Region Type When you set Reference Type (see above) to Reference Region, the tool displays a drop-
down that lets you choose the reference region type, as well as additional settings related to
the type you select. (For details, see Flexible Regions on page 212.) The tool calculates an
average height or intensity of the data in the reference region. Height Threshold is relative
to this value.

For example, in the following, blobs are detected using a relative height threshold of -0.2
mm, relative to the average in the reference region:

simplified view

For general information on regions and the difference between standard and
"flexible" regions, see Regions on page 211.
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Parameter

Reference Plane

Include Null Points

Height Threshold

Intensity Threshold

Description

If you set Reference Type (see above) to Reference Plane, the tool uses the plane geometric
feature you choose in the Reference Plane drop-down to correct for the tilt of the target.
Typically, you add and configure a Surface Plane tool to generate a plane (for more
information, see Plane on page 475). For information on geometric features, see Geometric

Features on page 224.

For example, in the following, despite the overall tilt of the target, the tool detects the flaws
on the surface. (Note the gradient of the heightmap colors, indicating a height difference of
roughly 9 millimeters between the lower and higher areas near the dents on the target's

surface.)

simplified view

X (mm)

Indicates whether null points (points where no height or intensity value is available, due to
dropouts or regions outside of the measurement range) are filled with the value in Null Fill
Value as a general “background level” or to fill gaps to aid in isolating blobs.

If Use Intensity is enabled, the value in Null Fill Value is an intensity.

The threshold above or below which data is considered for being a blob. Use the Threshold
Direction setting to determine whether data above or below the threshold is considered.

If Use Intensity is enabled, this setting is named Intensity Threshold. Otherwise, it is
named Height Threshold.
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Parameter Description

Open Kernel X The X and Y kernel size, respectively, for morphological opening to remove small areas of

Open Kernel Y data. Use these settings, for example, to remove bridges between areas to properly isolate
them or to remove small areas entirely (perhaps caused by noise). Use different values of
X and Y to use a non-rectangular filter to adapt the kernel to the kinds of unwanted data
you see in the scan data.

Close Kernel X The X and Y kernel size, respectively, for morphological closing to fill in holes smaller than

Close Kernel Y the specified kernel size. Use these settings, for example, to fill small areas within potential
blobs that may be caused by drop-outs. Use different values of X and Y to use a non-
rectangular filter to adapt the kernel to the kinds of holes you see in the scan data.

Hierarchy Provides options to let you find either external blobs only or both external and internal
blobs.

External Blobs
Use this option to ignore smaller blobs in larger blogs: only the outermost blog is returned.
External + Internal Blobs

Use this option to include smaller blobs in larger blobs.

Use Area Filter If Use Area Filter is enabled, the tool applies an area filter to potential blobs using the
Max Area values in Max Area and Min Area.
Min Area
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Parameter Description

Use Aspect Filter If Use Aspect Filter is enabled, the tool applies an aspect filter (ratio of length and width) to
Max Aspect the rotated bounding box that would encapsulate the area, using the values in Max Aspect

and Min Aspect.
Min Aspect P

For example, the following dent in a surface is included as a blob if these aspect values are
set to 1 and 0.354, respectively (the rotated bounding box encapsulating would be 13.059

mm x 4.704 mm).
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Parameter

Use Circularity Filter
Max Circularity

Min Circularity

Use Convexity Filter
Max Convexity

Min Convexity

Ordering

Number of Blob Outputs

Description

If Use Circularity Filter is enabled, the tool applies a circularity filter to potential blobs to
measure how close to a circle the blob is, using the values in Max Circularity and Min
Circularity . Circularity is determined from area within the contour of the blob and the
perimeter of its contour. With increasing perimeter for the same area, circularity is reduced.

If Use Convexity Filter is enabled, the tool applies a convexity filter to potential blobs, using
the values in Max Convexity and Min Convexity . Convexity is defined as the (Area of the
Blob / Area of its convex hull), and "convex hull" of a shape is the tightest convex shape that
completely encloses the shape.

Orders the measurements, features, and surface data of the individual blobs output by the
tool. Choose one of the following:

o Area-Large tosmall
« Area-Small to large
« Position - X increasing
« Position - X decreasing
« Position -Y increasing
« Position - Y decreasing

Determines the number of blobs the tool outputs as measurements, features (center points
of blobs), and surface data. Currently limited to 200 blobs.

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.
Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.
Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.
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The Bounding Box tool provides measurements related to the smallest box that contains the scan data
from a part (for example, X position, Y position, width, length, etc.).

If you need to measure the height of the target relative to the Z = 0 reference (such as if you
D want to measure the height of a box or other container), use the Surface Bounding Box
Advanced tool; for more information, see See Bounding Box Advanced on page 372.

A bounding box can be vertical or rotated. A vertical bounding box provides the absolute position from
which the Position centroids tools are referenced.

The vertical bounding box X and Y correspond to the part frame of reference origin. For this reason
D all X and Y measurements (except Bounding Box Global X and Global Y) are referenced to this point

when Frame of Reference on the Part Detection panel is set to Part. See Part Detection on

page 160 for more information.

2D View 3D View
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Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed

descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement

X

Determines the X position of the center of the bounding
box that contains the part.

The value returned is relative to the part.
Y

Determines the Y position of the center of the bounding

box that contains the part.

The value returned is relative to the part.
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Measurement

z

Determines the Z position of the center of the bounding
box that contains the part.

The value returned is relative to the part.

Width

Determines the width of the bounding box that contains
the part.

When the Rotation setting is disabled, the bounding box is
the smallest rectangle whose sides are parallel to the X and
Y axes. Width is on the X axis.

When Rotation is enabled, the width is the smaller side
dimension.

Length

Determines the length of the bounding box that contains
the part.

When the Rotation setting is disabled, the bounding box is
the smallest rectangle whose sides are parallel to the X and
Y axes. Length is on the Y axis.

When Rotation is enabled, the length is the longer side
dimension.

Height

Determines the height of the bounding box that contains
the part.
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Measurement lllustration

Z Angle
Determines the rotation around the Z axis and the angle of

the longer side of the bounding box relative to the X axis.

If Rotation is not enabled, the measurement returns 90.000

degrees. Z Angle

In order to use this measurement for angle anchoring, you
must enable Rotation; for more information on anchoring,
see Measurement Anchoring on page 229.

Global X*
Determines the X position of the center of the bounding

box that contains the part on the surface from which the part

was extracted.

Global Y* X, Y)

Determines the Y position of the center of the bounding
box that contains the part on the surface from which the part

was extracted.

If the part is extracted from a continuous surface, the Y

origin of that surface is at the encoder starting position.

Global Z Angle”
Determines the rotation of the longer side of the bounding

box around the Z axis on the surface from which the part was

extracted. O

If part matching is enabled, the returned value represents Z Angle

the rotation of the part before part matching rotates it. /

If Rotation is not enabled, the measurement returns 90.000

degrees.

D *These measurements are mostly useful with parts extracted from a surface. For more
information on parts, see Part Detection on page 160.

Features

Type Description

Center Point The center point of the bounding box.

Box Axis Line The axis of the bounding box.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data

for the tool's measurements. For more information, see
Source on page 211.
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Parameter

Rotation

Asymmetry Detection

Description

A bounding box can be vertical or rotated. A vertical
bounding box provides the absolute position from which
the part's Position centroid measurements are referenced.

Check the Rotation setting to select rotated bounding box.

Resolves the orientation of an object over 360 degrees. The
possible values are:

0 - None
1 - Along Major Axis
2 - Along Minor Axis

This setting is only visible if Rotation is checked.

Region The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

Like the Bounding Box tool (see Bounding Box on page 367), the Bounding Box Advanced tool provides
measurements related to the smallest box that contains the scan data from a part (for example, X
position, Y position, width, length, etc.). However, this version of the tool also lets you get the height of
bounding box relative to the Z origin (typically the conveyor on which the target is sitting). This lets you
determine, for example, the height of a box or other container on the conveyor as part of a product
packaging process. New settings also let you easily filter out noise that can affect height, width, and
length measurements.

A bounding box can be vertical or rotated. A vertical bounding box provides the absolute position from
which the Position centroids tools are referenced.

The vertical bounding box X and Y correspond to the part frame of reference origin. For this reason
D all Xand Y measurements (except Bounding Box Global X and Global Y) are referenced to this point

when Frame of Reference on the Part Detection panel is set to Part. See Part Detection on

page 160 for more information.

™7 simplified view
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2D View
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Parameters Waislsylviglyl)

Stream:

Source:

B Rotation

Use Percentile Filter

High Percentile:
Low Percentile:

W use Open Filter
W Use Region

Measurements

Filters

Decision

Surface

Top

ar

99| %
%
Features | Data

10.925 =

O

O

O

O

O

O
o -
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Min:

Max:

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed

descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement

X

Determines the X position of the center of the bounding
box that contains the part.

The value returned is relative to the part.
Y

Determines the Y position of the center of the bounding
box that contains the part.

The value returned is relative to the part.

Gocator Line Profile Sensors: User Manual
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Measurement

z

Determines the Z position of the center of the bounding
box that contains the part.

The value returned is relative to the part.

Width

Determines the width of the bounding box that contains
the part.

When the Rotation setting is disabled, the bounding box is
the smallest rectangle whose sides are parallel to the X and
Y axes. Width is on the X axis.

When Rotation is enabled, the width is the smaller side
dimension.

Length

Determines the length of the bounding box that contains
the part.

When the Rotation setting is disabled, the bounding box is
the smallest rectangle whose sides are parallel to the X and
Y axes. Length is on the Y axis.

When Rotation is enabled, the length is the longer side
dimension.

Height

Determines the height of the bounding box that contains
the part.

Gocator Line Profile Sensors: User Manual
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Measurement Illustration
Height from 0
Determines the distance from the top of the bounding box _
to the Z origin (Z = 0).
Height from 0
Z Angle
Determines the rotation around the Z axis and the angle of
the longer side of the bounding box relative to the X axis.
If Rotation is not enabled, the measurement returns 90.000
degrees. Z Angle
In order to use this measurement for angle anchoring, you
must enable Rotation; for more information on anchoring,
see Measurement Anchoring on page 229.
Features
Type Description
Center The center point of the bounding box.

D

For more information on geometric features, see Geometric Features on page 224.

Data

Type

Diagnostics Surface

Description

A surface useful for evaluating the impact of the open filter.
For more information, see Use Open Filter on page 378.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's
measurements. For more information, see Source on page 211.

Rotation A bounding box can be vertical or rotated. A vertical bounding box provides the

absolute position from which the part's Position centroid measurements are

referenced.

Check the Rotation setting to select rotated bounding box.
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Parameter Description

Use Percentile Filter Limits the bounding box to data points along the Z axis between the values you set
in High Percentile and Low Percentile, which are displayed when you choose this

option. Use this setting to obtain more "robust" height measurements.

This setting is useful to exclude noise that would otherwise cause inaccurate height
measurements. For example, in the following scan of a box, without excluding a
small percentage of the highest data points, data points caused by noise to the
upper right produces an inaccurate height measurement of the box of 406.457 mm.

simplified view

W 406.439
340.365
274291

H 208.216

142142

H 76.067
9.993

When High Percentile is set to 99%, the highest 1 percent of data points is excluded
from the placement of the bounding box, and an accurate height of the target box
of 270.477 mm is returned.
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Parameter Description

simplified view

406.439
340.365
274.291
208.216
142142
76.067
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Parameter Description

Use Open Filter When enabled, this setting lets you set the value of Kernel Size for an open
morphological operation applied to the scan data on the XY plane, letting you
achieve "robust" width and length measurements.

This filter removes noise or small objects from scan data, while keeping the shape
and size of the larger objects in the scan data. For example, in the following, noise
along the edge at the top of the data viewer results in an inaccurate length
measurement.

simplified view

292.861
245717

-200 i - 198572
151.427
104.282
57.138
9.993

-100

100

-300 200 -100 o

X (mm}

When the filter is set to an appropriately sized kernel (here, 11 points), the noise is
excluded from the calculation of the bounding box, and an accurate length is
returned.
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Parameter

Use Region

Region Type

Inner Circle Diameter

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Filters

Decision

Gocator Line Profile Sensors: User Manual

Description

simplified view

292861
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198.572
151.427
104.282
57.138
9993
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200

=200 -100 o

X {mm}

Use the Diagnostics Surface on the Data tab to evaluate the impact of the open
filter, to avoid removing too much data.

When enabled, displays additional settings to let you set a region (see below).

When you enable Use Region, the tool displays additional settings related to the
measure region type. For details on flexible regions and their settings, see Flexible
Regions on page 212.

For general information on regions and the difference between standard and
"flexible" regions, see Regions on page 211.

The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

The Max and Min settings define the range that determines whether the
measurement tool sends a pass or fail decision to the output. For more information,
see Decisions on page 226.
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Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

O

For more information on anchoring, see Measurement Anchoring on page 229.
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The Circular Edge tool fits a circle to a circular edge in the scan data, using either height map or intensity
data. The edge can be the outer edge of a disc-like feature or the inner edge of a hole. The tool can
optionally work with partial data, as little as 1/4 of a circle, letting it work with rounded corners.

The tool lets you measure the position and radius of the circular feature and determine its roundness
error. The feature is expected to be relatively round and not, for example, ovoid. In the following images,
the outer edge of a circular feature is measured. The same tool could just as easily measure the
characteristics of one of the holes at the top.

u\mf'\:;_;;;

2D View 3D View
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Elcllsia s Anchoring ——————————

Source: Top B
Region 0 =
Caliper Count: | 1 2|
Caliper Length: | 2| mm
Caliper Width: | 1 | mm
Edge Source: Height +
Step Direction: Rising +
Edge Search Direction: Inward +
Edge Selection Type: Best +
Outlier Fraction: | 30| %
Show Advanced Parameters

Angle Start: | 0| deg
Angle Span: | 360| deg
Path Spacing: | 0| mm
Path Width: | 0| mm
Absolute Thresheld: | El.3| mm
M Use Relative Threshold

Step Smoothing: | 0| mm
Step Width: | 0.2¢|mm
Max Gap: | 0 mm
Include Null Edges

Null Fill Value: | -3 mm
Mask Regions: None ¥

ca Pl D

Refi

ane Lisabled

Fit Type:

Least Square Circle (LSC)

Show Detail

U=l Syl Features ——————————

X

Radius

Measurement Panel

-1.859

10.807

®
O

0

The tool uses one of four standard methods to calculate roundness. The choice of method affects the
other measurements.

Least Square Circle (LSC)

Minimum Zone Circle (MZC)
Maximum Inscribed Circle (MIC)
Minimum Circumscribed Circle (MCC)

The tool can also generate circle and center point geometric features that Feature tools can take as input
for measurement. For more information on Feature tools, see Feature Measurement on page 551.

Some of the tool parameters are hidden unless Show Advanced Parameters is checked.
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Calipers, Extracted Paths, and Edge Points
To fit a circle to the scan data, the Surface Circular Edge tool starts by overlaying evenly spaced calipers
along a circular path constrained by the region of interest.

Rectangular calipers (dark blue) placed along circular path (dark blue), constrained by the region
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The circular path can optionally be partial, and starts at a defined orientation around the Z axis. The
circular path can be as short as 1/4 of a circle, letting it work with rounded corners. Calipers extend
vertically to fill the entire region of interest.

Internally, the tool extracts profiles from the data within each caliper, running from the end of the caliper
closest to the center of the tool's region of interest to the end farthest from the center. The tool then
searches for steps in each profile that meet the criteria set by the tool's settings, such as minimum
height, direction (whether it is rising or falling), and so on.

The tool places an edge point on each selected step. The tool then uses the edge points in all the calipers
to fit a circle: the various characteristics of the fitted circle are then returned as measurements.

Measurements, Features, and Settings

Measurements

Measurement lllustration
X
Y

Returns the X and Y position of the center of the fitted
circle, respectively.
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Measurement lllustration

Radius

Returns the radius of the fitted circle.

Roundness
Roundness

Returns the roundness or circularity of the edge points with
respect to the reference circle of the selected roundness /\\\7
error method set in Fit Type. \) §

\, f

N
Roundness
= /\ —_\\
) {
4 ( >
NN 7
—_— \ /
™ ~~
v

Min Error
Max Error
These measurements return information on the points
furthest inside and outside the fitted circle, respectively.
Features
Type Description
Center The center of the fitted circle.
Circle The fitted circle.
D For more information on geometric features, see Geometric Features on page 224.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 385



Parameters

Parameter

Source

Region

Caliper Count

Caliper Length
Caliper Width

Edge Source

Description

The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

The region to which the tool's measurements will apply. For more information, see Regions on
page 211. The region also constrains the circular path along which the tool places the calipers.

The number of calipers the tool places along the circular path. Using a higher number of calipers
increases the amount of data available to the tool, but also increases the amount of time the tool
takes to run.

Choose a balance between the runtime of the tool and the number of calipers needed to get
enough edge points to properly fit the circle to the scan data.

Caliper Length is the length of the calipers (extending perpendicular to a tangent on the circular
caliper path, centered on the path). The length of the calipers determines the length of the
extracted profiles the tool examines for steps. Longer calipers increase the amount of data the tool
must analyze and therefore the time the tool takes to run; longer calipers can also include
unwanted steps when the tool searches for the edge.

Caliper Width is the width of the calipers (extending parallel to a tangent on the circular path).
A wider caliper increases the time the tool takes to run. It does however increase the number of
edge points, which may help the tool fit the circle.

Caliper widths

Search lengths

Specifies the type of data the tool uses. Either Height or Intensity.

Use intensity data as the edge source when contrast differences on a flat area of a target, which
would not be detected using height map data, are distinct, letting the tool use the detected edge to
fit the circle.
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Parameter Description

Step Direction Determines whether the expected step in the data rises or falls, or moves from valid to null or null to
valid. Note that this setting depends on the Edge Search Direction setting for its interpretation of
what "rises" and "falls." One of the following:

Rising & Falling: Searches for edge points on rising or falling edges.
Rising: Searches for edge points only on rising edges.
Falling: Searches for edge points only on falling edges.

Edge Search Specifies the search direction along the calipers. Either Inward (toward the center of the region of
Direction interest) or Outward.

Edge Selection Type Determines which step the tool uses on each of the profiles internally extracted from the calipers
when there are multiple steps. An edge point is placed on each chosen step, and is used to fit the
circle. Steps must pass the criteria of the tool's settings, such as threshold and outlier exclusion.

Best: Selects the greatest step in the search direction on each profile.
First: Selects the first step in the search direction on each profile.

Last: Selects the last step in the search direction on each profile.
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Parameter Description

Outlier Fraction The percentage of outlier points to exclude. Setting this to a small value can help the tool fit the
circle better to the edge.

Outlier Fraction set to a low value: rejected outlier edge points are red.

Show Advanced When enabled, displays advanced settings. Note that most of these settings are applied even when
Parameters they are hidden. For information on these settings, see Advanced Parameters on the next page.

Show Detail When disabled, hides the calipers and caliper path, as well as the edge points.

Filters The filters that are applied to measurement values before they are output. For more information,

see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool sends a

pass or fail decision to the output. For more information, see Decisions on page 226.

The following parameters are hidden when Show Advanced Parameters is unchecked. All
D advanced parameters, except Reference Plane, are applied when they are hidden. Mask
regions are not rendered, even though they are applied.
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Advanced Parameters

Parameter

Angle Start

Angle Span

Path Spacing

Path Width

Description

These settings work together to let you set a partial path and exclude part of the data. In the
following close-up image of a circular feature, the dark blue path starts to the right of the notch,
continues counter-clockwise around the circular feature, and ends to the left of it.

Angle Start is the starting angle, around the Z axis on the XY plane, for the circular path along
which calipers are placed. Setting this to 0 aligns the start angle with the positive direction of the X

axis.
Angle Span is the length of the circular path along which calipers are placed.

Sets the spacing between paths in the calipers used to extract the profiles that determine the edge.
A higher number of paths results in a higher number of edge points, which makes the fitting of the
edge line more accurate. However, a higher number of edge points results in a greater tool

execution time.
When Path Spacing is set to 0, the resolution of the scan data is used as the basis for spacing.

The size of the windows perpendicular to the path used to calculate an average for each data point
on a path profile. Useful to average out noise along the path caused by reflections, and so on.

If Path Width is set to 0, no averaging is performed (only the data point under the path is used).

For averaging along the path, use Step Smoothing (see below).
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Parameter

Absolute Threshold

Use Relative
Threshold

Relative Threshold

Step Smoothing

Description

When Use Intensity is disabled, the setting specifies the minimum height difference between points

on a path profile for that step to be considered for an edge point.

The setting can be used to exclude smaller steps on a part that should not be considered for an
edge, or to exclude height differences caused by noise. When used in conjunction with Relative
Threshold, Absolute Threshold is typically set to a small value, greater than the general surface
roughness.

Height change included as a
potential step: its height
difference is greater than

Absolute Threshold.
Height changes excluded as

potential steps: the height
differences are less than

Absolute Threshold.

Absolute Threshold— +———
When Use Intensity is enabled, the setting specifies the minimum difference in intensity. (Acquire
Intensity must enabled in the Scan Mode panel.)

When this option is enabled, the Relative Threshold field is displayed.

The value for the relative threshold.

The tool calculates a relative threshold by scaling the greatest height or intensity difference found
on the path profiles by the percentage in Relative Threshold. This lets you configure the tool
without knowing the actual step height in advance, and is useful for edges with varying step height.
For a height or intensity difference to be considered a valid step, both Absolute Threshold and
Relative Threshold must pass.

The size of the windows along the path used to calculate an average for each data point on a path
profile. The setting is useful for averaging out noise.

If Step Smoothing is set to 0, no averaging is performed (only the data point under the path is

used).

For averaging perpendicular to the path, use Path Width (see above).
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Parameter Description

Step Width The distance, along a path profile, separating the points used to find steps on a path profile.
Step Width

ele o o o o o

The setting is useful when you must detect a slope as an edge, rather than a sharply defined edge:
setting Step Width to a value greater than the width of the edge ensures that the tool measures the
height difference between the flat regions on either side of the edge. As a result, the height of the
step is accurately measured, and the edge is correctly located.

D Setting Step Width wider than necessary can reduce the precision of edge
location.
Max Gap Fills in regions of missing data caused by an occlusion near the desired edge. Use this setting when

continuity on the target is expected. When Max Gap is set to a non-zero value, the tool holds and
extends the last data point on the low side next to an edge across a gap of null points, up to the
distance specified in Max Gap.

Gap caused by Gap caused by

occlusion is less than occlusion is greater

Max Gap: last data than Max Gap: last

point from lower side data point from lower

is extended to the left. side is not extended to
the left.
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Parameter

Include Null Edges

Null Fill Value
Intensity Null Fill

Value

Mask Regions

Reference Plane

Description

Indicates whether null points (points where no height or intensity value is available, due to dropouts
or regions outside of the measurement range) are filled with the value in Null Fill Value as a general
“background level.” If Use Intensity (see above) is enabled, the intensity value in Intensity Null Fill
Value is also used.

A typical example is a discrete part produced by part detection of an object sitting on a flat
background. The background is not visible in the part, so the tool assumes that any null region are

at the background level.

To find edges along a region of null points, you must use either this option and an

D appropriate value in Null Fill Value (and Intensity Null Fill Value if Use Intensity
is enabled) or Max Gap. Otherwise, only edges within areas of contiguous data will
be detected.

The height value (in mm) used to replace null points not filled by Max Gap when Include Null Edges

is enabled.

The intensity value (0-255) used to replace null points when Include Null Edges and Use Intensity
are enabled.

Lets you enable up to five regions that you can use to mask data you want the tool to ignore.

You can resize and reposition the mask regions using the mouse in the data viewer, or by
configuring values manually in the Mask Region sections the tool displays in the tool settings for
each region. You can only set the rotation of the mask regions manually by modifying the region's Z
angle parameter.

By default, when you add multiple mask regions, they are initially placed in the same position, one
on top of the other.

Uses the output of a Surface Plane tool as a reference plane. Useful to correct the scan data if the
target is slightly tilted.

When Show Advanced Parameters is unchecked and Reference Plane is set to a plane, the plane is

ignored.
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Parameter

Fit Type

Which Circle

Anchoring

Description

The method the tool uses to calculate the roundness of the feature. One of the following:
Least Square Circle (LSC)

Minimum Zone Circle (MZC): If you choose this method, set the circle the tool uses with the Which
Circle parameter.

Maximum Inscribed Circle (MIC): Typically used to measure the inner edge of a circular feature,
such as a hole.

Minimum Circumscribed Circle (MCC): Typically used to measure the outer edge of a circular
feature.

If you load a job that contains an instance of the Circular Edge tool created using an earlier firmware
version, an additional parameter (LSC FIt Method) is displayed. It provides two options:

Least Square Method: This algorithm provides more accurate fit results than Iterative
Approximation on partial circle data. The execution time is also better on average, so this method
should be chosen in general.

Iterative Approximation: Legacy algorithm for compatibility with 5.2 SR2 and earlier.

Tells the tool which circle (Inner or Outer) to use when Minimum Zone Circle is the fit method in Fit
Type.

Anchor

X, Y, orZ

Z angle

Description

Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Countersunk Hole tool locates a countersunk circular opening within a region of interest on the
surface and provides measurements to evaluate characteristics of countersunk holes, including the
position (X, Y, and Z) of the center of the hole, outside radius of the hole, hole bevel angle, and the depth
of the hole. The countersunk hole can be on a surface at an angle to the sensor. The tool also supports
measuring holes drilled at an angle relative to the surrounding surface.

The tool does not search for or detect the
feature. The tool expects that the feature,
D conforming reasonably well to the defined
parameters, is present and thatitis on a
sufficiently uniform background.

2D View

3D View
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Outer Radius
Depth

Bevel Radius

Bevel Angle

X Angle

Y Angle
Counterbore Depth
Axis Tilt

Axis Orientation
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Parameters Wbzl Anchoring

M curved Surface

M Reference Region Auto Set
Tilt Correction Auto Set :
X 89.518

O00O0OO0ODO0OO0OOoooo

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement lllustration

X

Determines the X position of the center of the countersunk hole.

X,Y,orZT
i

Y

Determines the Y position of the center of the countersunk hole.

z '
Determines the Z position of the center of the countersunk hole. n
I

|
X, Y,orZ ¢
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Measurement lllustration

Outer Radius
Outer Radius

Determines the outer radius of the countersunk hole.
When a hole is cut at an angle relative to the surrounding surface,
the outer radius is calculated as if the hole were not cut at an angle.

To convert the radius to a diameter, set the Scale
D setting in the Output panel (displayed after

expanding the Filters section) to 2. Outer Radius

!
| Outer Radius
!
Pt

Depth
Determines the depth of the countersunk hole relative to the surface

that the countersunk hole is on.
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Measurement lllustration

Bevel Radius

Determines the radius at a user-defined offset (Offset
setting) relative to the surface that the countersunk hole is on.

Bevel Radius

To convert the radius to a diameter, set the Scale
D setting in the Output panel (displayed after
expanding the Filters section) to 2.

Bevel Radius

Bevel Angle

Determines the angle of the hole's bevel.

Cone

Bevel Angle

Counterbore
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Measurement lllustration

X Angle

Determines the angle the hole relative to the X axis.

/

j
7/
7
/7
Y Angle .
XorYAngle
Determines the angle of the hole relative to the Y axis. "\/
7/
/
/
/
7/
/

Counterbore

Counterbore Depth

Determines the depth of a counterbore. Counterbore [
Depth

Axis Tilt
Measures the tilt of the axis of the hole relative to the surface

surrounding the hole. Axis Tilt

D This measurement is not supported when
Shape is set to Counterbore.
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Measurement lllustration

Axis Orientation

Measures the angle of the axis of the hole around the normal of the Axis

surface surrounding the hole, relative to the X axis. Orientation

D This measurement is not supported when Shape is

set to Counterbore. /,‘
|
1

Features

Type Description

Center Point The center point of the countersunk hole. The Z position of
the center point is at the Z position of the surrounding
surface.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's
measurements. For more information, see Source on page 211.

Shape The shape of the countersunk hole. (See illustrations above.)

0 - Cone
1 - Counterbore

Nominal Bevel Angle The expected bevel angle of the countersunk hole.

Nominal Outer Radius The expected outer radius of the countersunk hole.

Nominal Inner Radius The expected inner radius of the countersunk hole.

Bevel Radius Offset The offset, relative to the surface that the countersunk hole is on, at which the
bevel radius will be measured.

Partial Detection Enable if only part of the hole is within the measurement region. If disabled, the
hole must be completely in the region of interest for results to be valid.

Plane Fit Range Excludes data beyond the specified distance from the plane surrounding the
hole. You can use this setting to exclude surfaces close to the countersunk hole
that step down from the plane surrounding the hole that could make
measurement of the hole less reliable.

Region The region to which the tool's measurements will apply. For more information,

see Regions on page 211.
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Parameter Description

Curved Surface Whether the surface that the countersunk hole is on is curved. When this
setting is enabled, specify the orientation of the curvature in degrees in
the Curve Orientation setting.

Curve Orientation The orientation of the curvature in degrees. Only visible when Curved Surface is
enabled.
Reference Regions The tool uses the reference regions to calculate the Z position of the hole. It is

typically used in cases where the surface around the hole is not flat.

Same Z level
Reference Regio

Detected Hole

When this option is set to Autoset, the algorithm automatically determines the
reference region. When the option is not set to Autoset, you must manually
specify one or two reference regions. The location of the reference region is
relative to the detected center of the hole and positioned on the nominal
surface plane.

When Reference Region is disabled, the tool measures the hole's Z position
using all the data in the measurement region, except for a bounding
rectangular region around the hole.

Tilt Correction Tilt of the target with respect to the alignment plane.

Autoset: The tool automatically detects the tilt. The measurement region to
cover more areas on the surface plane than other planes.

Custom: You must enter the X and Y angles manually in the X Angle and Y Angle
parameters (see below).

X Angle The Xand Y angles you must specify when Tilt Correction is set to Custom.

Y Angle You can use the Surface Plane tool's X Angle and Y Angle measurements to get
the angle of the surrounding surface, and then copy those measurement's
values to the X Angle and Y Angle parameters of this tool.

Filters The filters that are applied to measurement values before they are output. For
more information, see Filters on page 227.
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Parameter Description

Decision The Max and Min settings define the range that determines whether the
measurement tool sends a pass or fail decision to the output. For more
information, see Decisions on page 226.

Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Surface Curvature tool removes curvature from curved surfaces while preserving surface features or
defects, using a configurable polynomial order (the tool performs a 2D polynomial fit on X and Y to
process surfaces). You can then use the tool's output apply measurements to the "flattened" surface.

Stream: Surface
Source: Top
Polynomial Order: 5

P show Advanced Parameters

sampling Step: 1

P Exclude Features

[¥¥]

Iterative Steps:

Negative area: s | o

Positive area: 5| %

ot used

Number of Regions:

=

The tool does not support rotational scans (that is, polar "unwrapping").

In the following images, a curved surface (top) is flattened out (bottom), preserving the surface detail.
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108.753

108 753

The "flattened" surface data (the tool's Difference Surface data output).
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In the following image, a Surface Dimension tool's height measurement runs on the "flattened" output
(the Surface Curvature tool's Difference Surface output) to determine the height of one of the raised

areas:

Height of a raised feature relative to the previously curved surrounding surface.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement

Processing Time

The amount of time the tool takes to process.

Data
Type Description
Fit Surface The fitted polynomial the tool uses to flatten the original

Difference Surface

Gocator Line Profile Sensors: User Manual

surface.

The “flattened” surface: this is the original surface with the
fitted polynomial removed.

Gocator Web Interface « 404



Parameters

Parameter

Source

Stream

Polynomial Order

Show Advanced Parameters

Description

The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

If you switch from one type of data to another (for example,
from section profile data to surface data), currently set
input features will become invalid, and you will need to
choose features of the correct data type.

Selects the order (or degree) of the polynomial to be fit to
the surface. A higher order results in a better fit but
increases processing time.

Enables a set of advanced parameters. (See Advanced
Parameters below.)

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Advanced Parameters
Parameter Description
Sampling Step The step in data points in both directions with which the surface is sampled. Choosing a

higher sampling step reduces the processing time the tool requires, but reduces fit accuracy.

Useful if the surface being processed has a large number of data points.

Gocator Line Profile Sensors: User Manual
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Parameter Description
Exclude Features Lets you exclude features or surface details from the polynomial fit. This can allow you to get a
better fit on the surrounding surface.

Checking this option enables the Negative area, Positive area, and Iterative Steps
parameters. (See below.)

For example, in the following scan data, we would like to accurately measure the circular divots

and the small hole near the center of the data on the curved surface.

x 101.131

If the large feature to the left is not excluded for the polynomial fit, the fitted surface will and
therefore the measurements on the smaller features will be inaccurate. In the following
"flattened" scan data, without excluding the larger feature, the smaller features would be

difficult to accurately measure:

When the larger feature is excluded from the polynomial fitting, the surrounding surface and
the smaller features are more properly "flattened."
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Parameter Description

H 1.003
0.250
H -0.502
-1.255

Iterative Steps The number of times the tool repeats the feature exclusion calculation (see Exclude Features,
above).

Negative area These settings exclude the specified percentage of a histogram of the height values of the

Positive area scan data from the botom up (Negative area) and from the top down (Positive area),

respectively.

Number of Regions Lets you specify and configure one or more regions that the tool will process. Use this
parameter to limit the tool to specific areas on the target.
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The Dimension tool returns various dimensional measurements of a part. You must specify two feature
types (see below).

W5
40

28725

()

W 7osa
Wz

P

3D View
Anchoring

Source: Top v
Feature 1 Min X ;0=
Feature 2 Max X ;5 =
54.912 }[¥
O
a
(]
O
O
O
O

=
-]

Parameters m

w
s
I

i

It

I

i

Fliters =
Declslon

Min: 54.9 | mm
Max: 55 | mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements

Measurement lllustration

Width

Determines the distance between the selected features
along the X axis.

Length

Determines the distance between the selected features
along the Y axis.

Length
(alongy)

Height

. . Height
Determines the distance between the selected features (alcl)gng 2)
along the Z axis.
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Measurement lllustration

Distance
Determines the direct, Euclidean distance between the .
Distance
selected features. (direct, Euclidean)

Plane Distance .
Plane Distance

Determines the distance between the selected features. (on XY plane)

The position of the lowest feature point is projected onto
the XY plane of the highest feature point.

Center X

Determines the X position of the center point between the
selected features.

Center Y

Determines the Y position of the center point between the
selected features.

Center Z

Determines the Z position of the center point between the
selected features.

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data

for the tool's measurements. For more information, see

Source on page 211.
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Parameter Description

Feature 1 The Feature 1 and Feature 2 settings represent the two

Feature 2 features the tool uses to perform measurements. For each,
one of the following:

« Average

« Median

« Centroid

o Max X

« MinX

« MaxyY

« MinY

« MaxZ

« MinZz
To set the region of a feature, adjust it graphically in the
data viewer, or expand the feature using the expand
button (:=) and enter the values in the fields. For more
information on regions, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to

use as an angle anchor for this tool.

A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

For more information on anchoring, see Measurement Anchoring on page 229.

R

This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Surface Direction Filter helps exclude unwanted data points based on their “orientation” (relative to
surrounding data points) in 3D space, for example, data points resulting from reflections. The tool can
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provide better results than median or height based filters. The tool lets you define up to 16 regions, and
for each region, configure the characteristics of the data points to exclude.

For example, in the following scan data, noise (in pink) appears to the right of three surface mount
components on a PCB. In this case, the "direction" (specifically, the polar angle) of the noise is roughly 75
to 85 degrees, relative to Z.

Region 1

Region 2

Surface before direction filtering.

In the following scan data, the tool has removed the noise.
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Surface after direction filtering.
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l=lcl == Anchoring

Stream:

Source:

Number of Regions:
Region Type 1:
Rectangle Region 1
Region 1 Min Z Angle:
Region 1 Max Z Angle:

Region 1 Min Polar Angle:

Region 1 Max Polar Angle:

Region 1 Smooth Size:
Region 1 Noise Removal:
Region Type 2:
Rectangle Region 2
Region 2 Min Z Angle:
Region 2 Max Z Angle:

Region 2 Min Polar Angle:

Region 2 Max Polar Angle:

Region 2 Smooth Size:

Region 2 Noise Removal:

Surface B
Top =
2 +
Rectangle B
D=

0| deg

360 | deg

0| deg

90| deg

4| pts

None B
Fectangle =
O =

0|deg

360 |deg

0|deg

90 | deg

4| pts

None B

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed

descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Data, and Settings

Measurements

Measurement

Processing Time

The amount of time the tool takes to process.

Data

Type

Filtered Surface

Gocator Line Profile Sensors: User Manual

Description

The surface after filtering.
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Parameters

Parameter

Stream

Source

Region Count

Region {n}

Number of Regions

Region Type {n}

Inner Circle Diameter

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Filters

Decision

Gocator Line Profile Sensors: User Manual

Description

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

If you switch from one type of data to another (for example, from
section profile data to surface data), currently set input features will
become invalid, and you will need to choose features of the correct
data type.

The sensor, or combination of sensors, that provides data for the
tool's measurements. For more information, see Source on page 211.

Only displayed on older instances of this tool. Newer instances use

"flexible regions" (see the parameters below in this table).
The number of regions the tool applies filtering to.

Only displayed on older instances of this tool. Newer instances use
"flexible regions" (see the parameters below in this table).

Lets you configure the size and position of region {n}.

For the region-specific parameters, see Region Filtering Parameters on
the next page.

Only displayed on newer instances of this tool.

When you enable Use Region, the tool displays additional settings
related to the measure region type. For details on flexible regions
and their settings, see Flexible Regions on page 212.

For general information on regions and the difference between
standard and "flexible" regions, see Regions on page 211.

The filters that are applied to measurement values before they are
output. For more information, see Filters on page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision to the
output. For more information, see Decisions on page 226.
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The following illustrates the angle parameters that control which data points are excluded in scan data
(see Region Filtering Parameters below):

“Local” plane fitted °
to a point and its o
neighboring points

Polar angle of normal. Points
whose normal’s polar angle
is outside the range repre-
sented by the Min Polar
Angle and Max Polar Angle
settings are potentially
removed.

Normal of the
“local” fitted plane

XY projection of
normal

Z angle of normal. Points whose normal’s
Z angle is outside the range represented
by the Min Z Angle and Max Z Angle
settings are potentially removed.

The number of neighboring points shown above is for illustrative purposes only.

Region Filtering Parameters

Region {n} Min Z Angle
Region {n} Max Z Angle

Region {n} Min Polar Angle
Region {n} Max Polar Angle

Region {n} Smooth Size

Region {n} Noise Removal

The minimum and maximum acceptable angles around the Z axis of
the XY projection of the normal of the surface surrounding a data
point, where 0 degrees is defined as positive X and positive rotation
is clockwise around the Z axis.

The minimum and maximum acceptable angles of the normal of the
surface surrounding a data point with respect to the Z axis.
A mean filter applied to the surface data before calculating the

normals in order to avoid abrupt normal changes due to noise.

Eliminates noise that can be introduced by the tool's normal

calculation.
Anchoring
Anchor Description
X Y,orZ

Gocator Line Profile Sensors: User Manual

Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
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D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Edge tool fits a line to a straight edge in the scan data, using either height map or intensity data. The
tool's settings help fit the line when multiple potential edges are in the region of interest. After the tool
locates an edge, it returns the position (X, Y, and Z) of the center of the edge line in the region of interest.
The tool also returns its angle around the Z axis, the step height between the upper and lower surfaces
adjacent to the edge, minimum and maximum error points to either side of the line, and a point count.

You can use the Z Angle measurement of the edge line with some tools to perform angle anchoring,
compensating for minor part rotations around the Z axis, greatly increasing repeatability between part
scans; for more information see Measurement Anchoring on page 229.

The minimum and maximum errors are useful for calculating a straightness value (using a script tool, for
example; for more information, see Script on page 550).

The tool can also generate edge line and center point geometric features that Feature tools can take as
input for measurement. For more information on Feature tools, see Feature Measurement on page 551.

L
[T et 1]

2D View 3D View
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Step Height

Point Count

O
Min Error O
O

Max Error

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Paths and Path Profiles

To fit an edge line to the scan data, the Surface Edge tool overlays evenly spaced, parallel paths (light
blue lines in the interface; see below) in the defined region of interest.

The light blue lines are paths. Paths at the
edge of the region may sometimes be hidden
by the region definition box (dark yellow).

Region

The light blue
diamonds are
edge points.

— B

\ The arrow indicates the

search direction.

The yellow line is the
edge line fitted to
the edge points.
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For each path, a profile is generated internally from the height map’s data points that fall under or,
optionally, near the path. The tool then examines each path profile for steps (changes in height) that
meet the criteria set by the tool's settings, such as minimum height, direction (whether it is rising or
falling), and so on.

Red dots are data points from the scan data A single path profile extracted from
that fall under paths (light blue lines). a path.

Y .
S
™~

For the step on each path profile that matches the settings, the tool places an edge point between the
upper and lower area (light blue diamonds in the interface). The tool then fits a line to those edge points
(yellow line in the interface). You can choose the orientation of the paths around the Z axis to
accommodate different edge orientations.

Measurements, Features, Data, and Settings

Measurements

Measurement lllustration

X

Returns the X position of the center point of the fitted edge Fitted
line. edge line

Y X, Y, or Z

Returns the Y position of the center point of the fitted edge
line.

z

Returns the Z position of the center point of the fitted edge
line.
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Measurement

Z Angle

Returns the rotation, around the Z axis, of the fitted edge
line. Rotating the measurement region has no impact on
the angle that is returned unless a different edge is
detected.

Useful for using minor variations in the rotation of an edge
on target as an anchor for other measurements. For more
information, see Measurement Anchoring on page 229.

Step Height

Returns the height of the step, calculated by averaging the
step heights of all of the path profiles.

(When Use Intensity is enabled, the value returned is the

difference in intensity.)

Min Error
Max Error

These measurements return the distances of the point
furthest before the line (Min Error) and the point furthest
after the line (Max Error), based on the search direction

specified in the tool.

The measurements ignore points excluded using the

Point Count

The number of points used to fit the line. Useful for
determining if the number of points is above an acceptable

minimum.

Gocator Line Profile Sensors: User Manual

lllustration

X axis
- Fitted
edge line

Z Angle
Step Height
. Search direction
Min Error N
Fitted
/ el
S\ Search direction
Fitted
/edge line
. /\Max Error
Fitted
edge line
Point Count
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Features

Type Description

Edge Line The fitted edge line.

Center Point The intersection point of the fitted edge line and a line

through the center of the region at the path angle.

D

For more information on geometric features, see Geometric Features on page 224.
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Data

Type Description

Profile Point Cloud A point cloud profile (Profile Point Cloud) and one or more uniform spacing profiles (Profile

Profile Region {n} Region {n}) representing the edge, respectively, made up of the tool's edge points. The XY
positions of the edge points on the surface (cyan dots below) are represented as the XZ
positions of the profile points, where X =>Xand Y => Z,

Given the following edge, the resulting profile is shown further below:

The profile is mirrored vertically when compared to the edge: Note how the single edge point

toward the top of Region 1 in the surface data above is at the bottom of the extracted profile
(below).
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Type Description

55

X (mm)

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more

information, see Source on page 211.
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Parameter Description

Use Intensity (This setting is only available when Acquire Intensity is enabled in the Scan Mode panel; for
more information, see Scan Modes on page 123.)
Uses intensity data rather than height data to find an edge. Useful when color differences on a
flat area of a target, which would not be detected using height map data, are distinct, letting you

use the detected "line" as an anchor source or perform geometric feature measurements.

-53.7

Regi.un
i

Use Intensity enabled (intensity view): Surface Edge tool finds the edge using intensity data.
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Parameter Description

Region

Use Intensity disabled (heightmap view of the same area): Surface Edge tool unable to find edge using
height data.

Number of Regions The number of regions the tool will use to fit the line. You must configure each region (see Region
{n} below).
Using multiple regions allows you to fit a line to an edge that is not straight along its entire

length or that is not continuous.

Region {n} The region or regions the tool uses to fit a line. For more information, see Regions on page 211.
The Search Direction setting applies to all of the regions.

You can configure the Z Angle of each region independently to accommodate the particularities
of the feature or target (for example, to exclude unwanted scan data next to one of the regions
in the fitting of the line to the edge).
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Parameter

Search Direction

Fixed Angle

Fixed Angle Value

Path Spacing

Path Width

Description

The search direction for steps, specified as an orientation around the Z axis, relative to the
X axis. Can be 0, 90, 180, or 270 degrees. Choose a value that is roughly perpendicular to the
edge on the target.

The direction is indicated by a light blue arrow in the data viewer.

When this option is enabled, the value in Fixed Angle Value replaces the value the Z Angle
measurement returns.

Useful when the angle of the feature is known and noise in the scan data could otherwise cause
the measurement to return an incorrect angle.

The value the tool uses to locate the edge and returns for the Z Angle measurement. You must
enable Fixed Angle to set this value.

Sets the spacing between paths in the measurement region used to extract the profiles that
determine the edge. A higher number of paths results in a higher number of edge points, which
makes the fitting of the edge line more accurate. However, a higher number of edge points
results in a greater tool execution time.

When Path Spacing is set to O, the resolution of the scan data is used as the basis for spacing.
No paths are displayed in the data viewer in this case.

The size of the windows perpendicular to the path used to calculate an average for each data
point on a path profile. Useful to average out noise along the path caused by reflections, and so
on.

Data points of varying
height perpendicular to the
path within the window
(grey points) are averaged
to produce a path profile
point (red point).

Path Width

If Path Width is set to 0, no averaging is performed (only the data point under the path is used).

For averaging along the path, use Step Smoothing (see below).
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Parameter Description

Outlier Fraction The percentage of outlier points to exclude. Setting this to a small value can help the tool fit the
line better to the edge.

X (mim)

Outlier Fraction set to a low value: rejected outlier edge points are dark blue.

Selection Type Determines which step the tool uses on each path profile when there are multiple steps in the
profile. An edge point is placed on each chosen step. Steps must pass the criteria of the tool's
Absolute Threshold, Step Direction, and Relative Threshold settings.

Best: Selects the greatest step on each path profile.
First: Selects the first step on each path profile.
Last: Selects the last step on each path profile.

Step Direction Determines whether the expected step rises or falls along the path. Either Rising, Falling, or
Rising or Falling.
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Parameter Description

Absolute Threshold When Use Intensity is disabled, the setting specifies the minimum height difference between
points on a path profile for that step to be considered for an edge point.

The setting can be used to exclude smaller steps on a part that should not be considered for an
edge, or to exclude height differences caused by noise. When used in conjunction with Relative
Threshold, Absolute Threshold is typically set to a small value, greater than the general surface

roughness.

Height change included as a
potential step: its height
difference is greater than
Absolute Threshold.

Height changes excluded as
potential steps: the height
differences are less than
Absolute Threshold.

Absolute Threshold— +———

In the image below, when Absolute Threshold is left at the default of 0, all steps are included as
possible candidates for an edge, and will be used to fit an edge line. The resulting edge line is

angled upward to the left.

When Absolute Threshold is set to 3 with the same data (see image below), steps going from the
yellow to pink regions (roughly 1.37 mm) and from the blue to yellow regions (roughly 2 mm) are
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Parameter Description

excluded. Only steps from the blue to pink regions (roughly 3 mm) are included.

When Use Intensity is enabled, the setting specifies the minimum difference in intensity.
(Acquire Intensity must enabled in the Scan Mode panel.)

Use Relative Threshold When this option is enabled, the Relative Threshold field is displayed.
Relative Threshold The value for the relative threshold.

The tool calculates a relative threshold by scaling the greatest height or intensity difference
found on the path profiles by the percentage in Relative Threshold. This lets you configure the
tool without knowing the actual step height in advance, and is useful for edges with varying step
height.

For a height or intensity difference to be considered a valid step, both Absolute Threshold and
Relative Threshold must pass.
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Parameter Description
Step Smoothing The size of the windows along the path used to calculate an average for each data point on a
path profile. The setting is useful for averaging out noise.

Step Smoothing

Data points of varying
height along the path

within the window (grey

—a points) are averaged to
produce a path profile
point (red point).

If Step Smoothing is set to 0, no averaging is performed (only the data point under the path is
used).

For averaging perpendicular to the path, use Path Width (see above).

Step Width The distance, along a path profile, separating the points used to find steps on a path profile.
Step Width

ele o o o o @

The setting is useful when you must detect a slope as an edge, rather than a sharply defined
edge: setting Step Width to a value greater than the width of the edge ensures that the tool
measures the height difference between the flat regions on either side of the edge. As a result,

the height of the step is accurately measured, and the edge is correctly located.

D Setting Step Width wider than necessary can reduce the precision of edge
location.
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Parameter

Max Gap

Include Null Edges

Null Fill Value

Intensity Null Fill Value

Show Detail

Filters

Decision

Description

Fills in regions of missing data caused by an occlusion near the desired edge. Use this setting
when continuity on the target is expected. When Max Gap is set to a non-zero value, the tool
holds and extends the last data point on the low side next to an edge across a gap of null
points, up to the distance specified in Max Gap.

Gap caused by Gap caused by

occlusion is less than occlusion is greater

Max Gap: last data than Max Gap: last

point from lower side data point from lower

is extended to the left. side is not extended to
the left.

Indicates whether null points (points where no height or intensity value is available, due to
dropouts or regions outside of the measurement range) are filled with the value in Null Fill Value
as a general “background level.” If Use Intensity (see above) is enabled, the intensity value in
Intensity Null Fill Value is also used.

A typical example is a discrete part produced by part detection of an object sitting on a flat
background. The background is not visible in the part, so the tool assumes that any null region
are at the background level.

To find edges along a region of null points, you must use either this option
D and an appropriate value in Null Fill Value (and Intensity Null Fill Value if Use
Intensity is enabled) or Max Gap. Otherwise, only edges within areas of

contiguous data will be detected.

The height value (in mm) used to replace null points not filled by Max Gap when Include Null
Edges is enabled.

The intensity value (0-255) used to replace null points when Include Null Edges and Use
Intensity are enabled.

When disabled, hides the light blue path lines and edge points.

The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.
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Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

O

For more information on anchoring, see Measurement Anchoring on page 229.
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The Ellipse tool provides measurements for the major and minor axis lengths of an ellipse roughly
aligned to the part's shape in the XY plane, and also for the ratio of the major and minor axis lengths and
for the orientation angle of the ellipse. The tool is typically used to find the general orientation of a part,
for example, potatoes on a conveyor that are longer in one dimension than the other.

Note that the ellipse fit is not the minimum area ellipse around the data. (Technically, it is the ellipse with
matching moments as the data.) For surfaces with no holes, this results in an ellipse approximately the

same size and orientation of the part. But for surfaces with holes, the resulting ellipse can be larger than
the part.

3D View
2D View

source: Top
Asymmetry Detection: None
4 Region 0 =
._-!-'.me;:_::—r:_:—.-_'_- Features
68.722 N
ID: 2
Fliters =
Decision
Min: 68 | mm
Max: 69 | mm

Measurement Panel
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement
Major

Determines the major axis length of an ellipse fitted to the
part's area in the XY plane.

Minor

Determines the minor axis length of an ellipse fitted to the
part's area in the XY plane.

Ratio

Determines the minor/major axis ratio of an ellipse fitted to
the part's area in the XY plane.

Z Angle

Determines the orientation angle of an ellipse fitted to the
part's area in the XY plane.

Features

lllustration

ELLIPSE MAJOR

ELLIPSE MINOR

RATIO: 1

RATIO: 0.5

&=

=——F——— RATIO: 0.1

&
I—ZANGLE

Type
Center Point
Major Axis

Minor Axis

Description
The center point of the fitted ellipse.

A line representing the major axis of the fitted ellipse.

A line representing the minor axis of the fitted ellipse.

D

For more information on geometric features,

see Geometric Features on page 224.
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Parameters

Parameter

Source

Asymmetry Detection

Description

The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Resolves the orientation of an object over 360 degrees. The
possible values are:

0 - None
1 - Along Major Axis
2 - Along Minor Axis

Region The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Extend tool creates a new surface by appending part of the previous frame's data to the current
frame's data. The tool outputs the new surface data, which can be used as input by other tools. The tool
is especially useful when scans are performed using fixed length surface generation, where parts might
be split between two frames. (For more information on surface generation, see Surface Generation on
page 157.)

Objects moving on conveyor Resulting surfaces

Frame 1

Objects split
between frames

Surfaces created Frame 2

for each fixed
length

Frame 3

The following shows how the tool combines data:

Original surfaces

Portion of frame 1

(determined by
Frame 1 - - Overlap Length

setting) Output 1 from

\ Extend tool
o - ]
F 3 Filter using other tools
rame or area tolerances

Data is only appended in one direction. Partial objects in the resulting surface output from the tool must
be filtered out using downstream tools, for example, excluding them based on the expected area.
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Parameters

Source: Top =
Direction Forward .
Overlap Length 125 mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Data and Settings

Data

Type Description

Extended Surface Data containing an extended surface, available for use as input in the Stream drop-down in

other tools.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

Direction

Determines whether the previous frame's data is appended above or below the current
frame's data.

Forward

. Frame 1

x

Direction of Backward Direction of

motion motion

ﬁ

-

\J

Positive encoder

:

Frame 2

O

Frame 3
r» X

<

v

\J

Positive encoder

K

;

Frame 2

R

f

Frame 1

7

Frame 3 .

One of the following. Note that these settings depend on whether the trigger source has been

set to Encoder (see Trigger Settings on page 128).

« Auto: Choose this when Encoder is selected as the trigger source, in which case the tool
will know the direction of travel relative to encoder increase / decrease.

« Forward: Choose this when the trigger source is not set to Encoder and the direction of
motion is the same as the increase of the encoder.

« Backward: Choose this option when the trigger source is not set to Encoder and the
direction of motion is the opposite of the increase of the encoder.
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Parameter Description

Overlap Length The amount, in millimeters, of the previous frame's data to append to the current frame's
data. The combination will be output as tool data. Choose the overlap length to accommodate
the size of your scan targets.

Mode Determines the mode of the tool. One of the following:

« Normal: The tool automatically chooses this operation after you have chosen another
operation.

« Lock: Lets you lock the current processing and outputs of the tool. Useful when you need
to add another tool that will use this tool's output (for example, a Surface Section tool). If
you do not lock the tool, as soon as you add the other tool, the output is cleared, which
means you must re-execute the combined output again to configure the additional tool.
Be sure to unlock the tool after you have configured any other tools.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Filter tool provides several common vision processing filters that you can apply to surface data, as
well as a two "cropping" filters that output a subset of the surface data, letting you pre-process scan data
to get more repeatable measurements. You can enable up to seven of the filters at once, in any order.
Filters in the tool are chained together. Any Surface or Feature tool can use the resulting filtered surface
data as input, via the tool's Stream drop-down.

For a list of the filters, see Filters on page 443.

The Filter tool provides no measurements or decisions, as its only purpose is to output processed
surface data.

Tool Setup
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Settings and Available Filters

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.
Can only accept Surface scan data (that is, cannot accept data from other tools).

Region Only displayed on older instances of this tool. Newer instances use "flexible regions" (see
the parameters below in this table).
The region whose data the tool will apply filters to. Only data within the region is output to
other tools.

Use Region When enabled, displays additional settings to let you set a region (see below).

Number of Regions

Region Type {n}

Inner Circle Diameter

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Use Intensity

Kernel Units

Number of Filters

Filter Type

Gocator Line Profile Sensors: User Manual

Only displayed on newer instances of this tool.

When you enable Use Region, the tool displays additional settings related to the measure
region type. For details on flexible regions and their settings, see Flexible Regions on
page 212.

For general information on regions and the difference between standard and
"flexible" regions, see Regions on page 211.

If enabled, the tool uses intensity data instead of heightmap data. Only available if Acquire
Intensity is enabled on the Scan page during the scan; for more information, see Scan
Modes on page 123.

Specifies whether filters use data points (pts) or millimeters (mm).

Specifies the number of filters you want to chain together. You can specify up to seven
filters.

For each filter, specifies the type of filter. For more information on the available filters, see
Filters on the next page.
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Parameter

Level

Threshold
Symmetry

Kernel Size

Description

The kernel size used by the Median filter. High is a 5x5 square kernel. Low is a 3x3 square

kernel.
The threshold that the filter uses. (Not available on all filters.)
One of the following: Symmetrical, Horizontal, or Vertical. (Not available on all filters.)

The kernel size that the filter uses. (Not available on all filters.)

The following filters are available in the Filter tool.

Filters

Name Description

Median A median filter.

Gaussian A Gaussian filter.

Open Erosion followed by dilation.

Close Dilation followed by erosion.

Erode Applies an erosion filter. Lets you specify the direction of the erosion; one of the following:
» Horizontal
« Vertical
« Symmetrical

Dilation Applies a dilation filter. Lets you specify the direction of the dilation; one of the following:

Morph Gradient

Sobel Magnitude

Laplacian

Negative

Equalize

Gocator Line Profile Sensors: User Manual

« Horizontal
« Vertical
« Symmetrical

Applies a morphological gradient. The difference between dilation and erosion.
Applies a Sobel magnitude filter.
Lets you specify the direction of the filter; one of the following:

« Horizontal
o Vertical
« Symmetrical

Applies a Laplacian filter. Useful for detecting areas of distinct edges. Uses the following

kernel:
0|-1]0
I R
0-1]0

Inverts the height or intensity values in the scan data.

Normalizes the norm or value range of an array.
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Name Description

Binarize Sets height values to a fixed value for each point that is present in the data. Can be used
with a region Z offset to threshold points above/below a Z value.
With intensity data, sets any point over

Percentile Limits the scan data to points between the values you set in High Percentile and Low

Percentile, which are displayed when you choose this option.

Relative Threshold Crops scan data based on user-specified minimum and a maximum heights. Use Reference
Region to set the heights relative to a reference region.

Crop only Crops the scan data to the user-defined region.

Mask With Input Uses the surface input into the tool as a mask on the data. Any points in the filtered data
will be set to null if the input surface is null at the same location.

For example, the Gaussian filter can extend data along the edges, adding data in areas
that contain null values. This filter would remove data that the Gaussian filter introduces,
preserving the null values.

This filter should follow any filter that introduces this kind of unwanted data.

Data
Type Description
Filtered Surface The filtered data, available for use as input in the Stream
drop-down in other tools.
Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not

D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Flatness tool returns various measurements related to the flatness of one or more regions on the
surface of your target. The tool is ideal for general fit and finish inspection.

The tool lets you set a grid over a specific region, or more flexibly with multiple individual regions
manually. In each case, "local" minimum and maximum heights, as well as flatness indicators (maximum -
minimum), are returned (for grid cells or individual regions, depending on the tool's settings). In addition,
"global" minimum, maximum, and flatness measurements, that combine data from all flatness
measurement areas, can also be returned. The tool measures the maximum and minimum distances

from a different best-fit plane for each local measurement, and from another plane fit to all data for the
"global" measurements.

You can control how many data points the tool uses in its calculations to account for noise or smooth
data, or otherwise exclude unwanted data.

When you configure the tool to use a grid that contains more than 15 cells, only the first 15 local
O measurements (which correspond to the first 15 cells of the grid) are displayed in the web
interface. Flatness results for cells beyond 15 are however available in the tool data.

m 2256

= 1715
Grid Region

" 1475
W 0634

0.093

-0.448

-0.988

v 62.961

2D View
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m 2256
1715
1475

H 0634
0.093
-0.448
-0.988

Grid Region

v 62.961

3D View
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Parameters Waislsylviglyl)

Stream: Surface +
Source: Top =
Region Mode: Grid Pattern $
Grid Region D=
Grid Width (X): 3| mm
Grid Length (¥}): 3| mm
Global Flatness Mode: All Points H
Data Filtering: None :
Unit: um +
Features | Data
Global Max 34922 ¥ | =
Global Min -28.040 [V
Global Flatness 62.961
O
O
Local Flatness 1 52.376 (v,
O
a-

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, Data, and Settings

Measurements

Measurement

Global Max
Global Min
Global Flatness

The maximum distance, minimum distance, and flatness (maximum - minimum) calculated using the valid data points
from all the cells in the grid (when Region Mode is set to Grid Pattern), or al/l the individual regions (when Region Mode
is set to Flexible).

Local Max {n}
Local Min {n}
Local Flatness {n}

The maximum distance, minimum distance, and flatness (maximum - minimum) calculated using the valid data points
from a specific grid cell (when Region Mode is set to Grid Pattern), or an individual regions (when Region Mode is set to
Flexible).

Clicking a local measurement in the list of measurements selects the corresponding cell or region in the data viewer.
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Features

Type

Global Plane

Local Plane {n}

Data

Description

The plane fitted to the valid data points from all the cells in
the grid (when Region Mode is set to Grid Pattern), or all
the individual regions (when Region Mode is set to
Flexible).

The plane fitted to the valid data points from grid cell {n}
(when Region Mode is set to Grid Pattern), or those from
region {n} (when Region Mode is set to Flexible).

Clicking a local plane in the list of features selects the
corresponding cell or region in the data viewer.

Type

Output Measurement

Description

Data containing the measurement results.

The web interface only displays up to 15 local
measurements. However, if you define the grid and cell size
so that you have more than 15 flatness measurement areas,
these are included in the tool data.

A sample included in the SDK package shows how you can
use this output data in an application.

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more

information, see Source on page 211.
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Parameter Description

Region Mode Determines how flatness measurement areas are set up on the target. One of the following:

Grid Pattern: The tool determines flatness in a grid you define on the target. This option enables
settings that let you set the size and location of a region that contains the grid (Grid Region
setting), as well as the width and length of the grid cells (Grid Width and Grid Length). The
combination of the values of these settings determines the number of cells in the grid region.

Grid Region

Flexible: The tool determines flatness using one or more (up to 15) regions that you define

individually on the target.
Region 1 Region 2

Im m

Grid Region Determines the size of the grid region. (See details under Grid Pattern in Region Mode above.)

(used with Grid Pattern

region mode)

Grid Width (X) These settings determine the size of the cells in the grid. (See details under Grid Pattern in
Grid Length ) Region Mode above.)

(used with Grid Pattern
region mode)

Gocator Line Profile Sensors: User Manual Gocator Web Interface » 448



Parameter

Region Number

(used with Flexible
region mode)

Region {n}

(used with Flexible
region mode)

Number of Regions
Region Type {n}
Inner Circle Diameter
Inner Ellipse Major
Axis

Inner Ellipse Minor

Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Description

Only displayed on older instances of this tool. Newer instances use "flexible regions" (see the
parameters below in this table).

The number of regions.

Only displayed on older instances of this tool. Newer instances use "flexible regions" (see the

parameters below in this table).
When Region Mode is set to Flexible, for each region, the tool displays a region definition.
Only displayed on newer instances of this tool.

When you enable Use Region, the tool displays additional settings related to the measure region

type. For details on flexible regions and their settings, see Flexible Regions on page 212.

For general information on regions and the difference between standard and "flexible" regions,
see Regions on page 211.
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Parameter

Global Flatness Mode

Data Filtering

Unit

Description

Chooses which points the tool uses to calculate global flatness. One of the following:

All Points: The tool uses all points in the measurement area (all flexible regions or the grid

pattern in the region).

Single Average Point: The tool uses an average of the points in the measurement area. When you
choose this option, the global measurements require at least four data points to calculate the
plane and statistics. This means that if you set Region Mode to Flexible, you must choose a
minimum of four regions; if you set Region Mode to Grid Pattern, the size of the grid and the cells
must result in at least four cells.

Grid Region
[

Region 1

Lets you filter scan data before the tool performs its calculations.

Percentile - Limits the data to points between the values you set in High Percentile and Low
Percentile, which are displayed when you choose this option.

None - The tool performs no filtering.
Lets you choose which units the tool uses for measurement results. One of the following:

« um (micrometers)
« mm (millimeters)
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Parameter Description

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring

Anchor Description

X Y, orz Lets you choose the X, Y, or Z measurement of another tool

to use as a positional anchor for this tool.
Z angle Lets you choose the Z Angle measurement of another tool to

use as an angle anchor for this tool.

R

A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D

For more information on anchoring, see Measurement Anchoring on page 229.
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The Hole tool measures a circular opening within a region Sensor
of interest on the surface and returns its position and .
radius.

The tool does not search for or detect the
feature. The tool expects that the feature,
O conforming reasonably well to the defined
parameters, is present and thatitis on a
sufficiently uniform background.

The hole can be on a surface at an angle to the sensor.

The tool uses a complex feature-locating algorithm to find
a hold and then return measurements. See "Hole
Algorithm" in the Gocator Measurement Tool Technical
Manual for a detailed explanation of the algorithm. The
behavior of the algorithm can be adjusted by changing the
parameters in the measurement panel.

3D View

2D View
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Advanced | Anchoring ———

Source:

Nominal Radius:

Radius Tolerance:

Partial Detection:
M Depth Limit:
Region

Top =

| 10|mm

| 5|mm

|

[ ilmm
DiE

ID: | 3
Fliters =
Declslon
Min: | 5| mm
Max: | 5.2| mm
———— Parameter EM‘ Anchoring ————
Reference Region Auto Set 2
Tilt Correction Auto Set :

Radius

Id: | 10]
Filters =
Decision

Min: | 3| mm

Max: | 8| mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed

descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement lllustration
X

Determines the X position of the hole center.

Y

Determines the Y position of the hole center.

z

Determines the Z position of the hole center.

Radius

Determines the radius of the hole.

Features

Type Description

Center Point The center point of the hole. The Z position of the center

point is at the Z position of the surrounding surface.

D

For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

Nominal Radius Expected radius of the hole.

Radius Tolerance The maximum variation from the nominal radius (+/- from the nominal radius).
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Parameter Description

Partial Detection Enable if only part of the hole is within the measurement region. If disabled, the hole must be

completely in the region of interest for results to be valid.

Depth Limit Data below this limit (relative to the surface) is excluded from the hole calculations.

Region The region to which the tool's measurements will apply. For more information, see Regions on
page 211.

Reference Region The tool uses the reference regions to calculate the Z position of the hole. It is typically used in

cases where the surface around the hole is not flat.

Same Z level

Reference Regio

Detected Hole

Same Z leve

When this option is set to Autoset, the algorithm automatically determines the reference region.
When the option is not set to Autoset, you must manually specify one or two reference regions.
The location of the reference region is relative to the detected center of the hole and positioned
on the nominal surface plane.

When Reference Region is disabled, the tool measures the hole's Z position using all the data in

the measurement region, except for a bounding rectangular region around the hole.
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Parameter Description

Tilt Correction Tilt of the target with respect to the alignment plane.

Autoset: The tool automatically detects the tilt. The measurement region to cover more areas on
the surface plane than other planes.

Custom: You must enter the X and Y angles manually in the X Angle and Y Angle parameters (see

below).
X Angle The X and Y angles you must specify when Tilt Correction is set to Custom.
Y Angle You can use the Surface Plane tool's X Angle and Y Angle measurements to get the angle of the

surrounding surface, and then copy those measurement's values to the X Angle and Y Angle
parameters of this tool. For more information, see Plane.

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.

Measurement Region

The center of the hole must be inside the measurement region, even if the Partial Detection option is
enabled.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 456



Measurement Region Measurement Region

Center

Hole Hole

The Surface Mask tool lets you extract up to 16 regions of data from a surface. Each region’s size,
position, and shape (circular, elliptical, polygonal, and rectangular) can be individually configured, and

regions can overlap. The tool can also exclude inner data of circular and elliptical regions, letting you
extract rings of surface data.

The resulting surface can then be further processed or measured by other tools.

For example, given the following scan data:
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simplified view

X (mm)

A circle region box containing a partial ring (cyan)

The image below shows the extracted data. The extracted surface data can then be further processed by
other tools, or measurements can be applied to the surface data.
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simplified view

Top

I
=]
@

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements and Settings

Measurements

Measurement

Processing Time

The amount of time the tool takes to process.

Data

Type

Extracted Region

Description

The surface containing the extracted region or regions.

Parameters

Parameter Description

Stream The data that the tool will apply measurements to.
This setting is only displayed when data from another tool is available as input for
this tool.
If you switch from one type of data to another (for example, from section profile data
to surface data), currently set input features will become invalid, and you will need to
choose features of the correct data type.

Source The sensor, or combination of sensors, that provides data for the tool's

Masking Mode

measurements. For more information, see Source on page 211.
The masking mode the tool uses. One of the following:
Include data in region: Data in the mask is included

Exclude data in region: Data in the mask is excluded.
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Parameter Description

Number of Masks When you enable Use Region, the tool displays additional settings related to the
measure region type. For details on flexible regions and their settings, see Flexible

Regi 212.
Mask Type {n}/ Region Type {n} eglons on page

For general information on regions and the difference between standard and

"flexible" regions, see Regions on page 211.
Inner Circle Diameter

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the
measurement tool sends a pass or fail decision to the output. For more information,
see Decisions on page 226.

Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

This tool requires GoMax or PC-based acceleration.
O For more information on GoMax, see the GoMax user manual.

For more information on PC-based acceleration, see Gocator Acceleration on page 597.

The Surface OCR (optical character recognition) tool lets you extract a string of text from surfaces, using
either heightmap or intensity scan data. The tool is font-independent and already trained. The tool
therefore lets you implement OCR without the need for a separate 2D camera system.
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You can use the String Encoding tool to extract the string and pass it as output to a PLC; for more
information, see String Encoding on page 508. The extracted string is also available via the SDK; for
information on the SDK, see GoSDK on page 907 and the SDK reference documentation.

The tool does not support multi-line character recognition, and the text must be rotated so that it is
human-readable from left to right along the X axis.

N When configuring the tool, use the Diagnostic Image data output, on the Output tab, to help set
the thresholding parameters correctly.

2D View 3D View
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ezl Anchoring ———————————

Stream: Surface =
Source: Top =
Data Type: Heightmap B

Use Region

Region Type: Rectangle :
Rectangle Region N =
Threshold Mode: Local Threshold =
Local Threshald Window Size: | 20| pts
Threshold Multiplier: | 1 |
Mode: Alphanumeric =
M invert
Enable String Comparison
Expected Text: |sC1-3146-2TR |
I ner [T
Time 51.987 # [
Found m
ID: | 0|

Filters =

Decision

Min: | |_-|

Max: | ,_.|

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed

descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement

Time

The amount of time the tool takes to process.
Found

Whether the extracted text is identical to the text in Expected Text.

Data

Type Description

Diagnostic Image The data the tool uses to perform optical character
recognition.

Output String A string containing the recognized text. (This data is not

currently visualized in the data viewer.)
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Parameters

Parameter

Stream

Source
Data Type

Use Region

Region

Number of Regions

Mask Type {n}/ Region
Type {n}

Inner Circle Diameter

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Description

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is available as input for this tool.
The sensor that provides data for the tool's measurements.

The type of data the tool uses (Heightmap or Intensity).

Only displayed on older instances of this tool. Newer instances use "flexible regions" (see the
parameters below in this table).

Indicates whether the tool uses a user-defined region.
If this option is not checked, the tool uses data from the entire active area.

Only displayed on older instances of this tool. Newer instances use "flexible regions" (see the
parameters below in this table).

The region to which the tool's measurements will apply. For more information, see Regions on
page 211.

Only displayed on newer instances of this tool.

When you enable Use Region, the tool displays additional settings related to the measure
region type. For details on flexible regions and their settings, see Flexible Regions on page 212.

For general information on regions and the difference between standard and
"flexible" regions, see Regions on page 211.
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Parameter

Threshold Mode

Local Threshold Window
Size

Threshold Multiplier

Manual Threshold

Mode

Whitelist

Blacklist

Description
Determines the threshold the tool uses to identify characters relative to the background
data. One of the following:

Default - The default used by tesseract with OTSU adaptive thresholding method. Use this
mode if the scan data has been pre-processed to remove any tilt of the surface on which you
want to perform OCR, for example using Surface Transform; for more information, see
Transform on page 531.

Local Threshold - The tool varies the threshold for each pixel based on the minimum and
maximum values within a moving window over the region, using the specified window size
and multiplier (see below). This method can compensate for intensity and height gradients.

Manual Threshold - The tool uses a single, fixed threshold for the entire region (see Manual
Threshold below).

The window size the tool uses for local thresholding. The window size should generally be

larger than the size of the characters being detected.

Displayed when Threshold Mode is set to Local Threshold.

The multiplier the tool uses for local thresholding. Typically set to a value close to 1.
Displayed when Threshold Mode is set to Local Threshold.

The manual threshold the tool uses, expressed as a percentage, converted to a 0-255 range,
relative to minimum and maximum values within the region.

Displayed when Threshold Mode is set to Manual Threshold.

Limits the characters the tool will recognize. Choose the mode based on the expected types
of characters in the target. One of the following:

Alphanumeric - Only attempts to recognize alphanumeric characters.

Numeric - Only attempts to recognize numeric characters.

Whitelist - Only attempts to recognize the characters in the Whitelist parameter that this
option displays.

Blacklist - Will not attempt to recognize characters in the Blacklist parameter that this
option displays.

The whitelist or blacklist of characters that the tool will attempt to recognize or ignore,
respectively. These parameters are case sensitive. The list of characters is a simple string of
characters.

One of these parameters is displayed when Mode is set to Whitelist or Blacklist.
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Parameter

Invert

Enable String Comparison

Expected Text

Description

Swaps intensity values in the data the tool uses to perform OCR. Use this if you need to
perform OCR on light text on a dark background. (The OCR library the tool uses expects dark
text on a light background.)

For heightmap data, the tool swaps the "high" and "low" values. For example, in the second
image below, the height values used for the text and the surrounding surface (the highest

and lowest values in the heightmap legend to the right) are swapped when compared to the

first, non-inverted data.

This parameter is not available when Threshold Mode is set to Default.
Enables string comparison.

The string the tool compares the extracted text to. The parameter is case-sensitive and does
not support wild cards or truncation.

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.
Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.
Anchoring
Anchor Description
XorZ Lets you choose the X or Z measurement of another tool to
use as a positional anchor for this tool.
Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.
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The Opening tool locates rounded, rectangular, ~ Rounded Slot Rounded Corner Slot  Rectangular Slot
and rounded corner openings. The opening can
be on a surface at an angle to the sensor.

The tool does not search for or
detect the feature. The tool expects
that the feature, conforming

D reasonably well to the defined
parameters, is present and that it is
on a sufficiently uniform
background.

The tool uses a complex feature-locating
algorithm to find a hold and then return
measurements. See "Opening Algorithm" in the
Gocator Measurement Tool Technical Manual for
a detailed explanation of the algorithm. The
behavior of the algorithm can be adjusted by
changing the parameters in the measurement
panel.

The algorithm can separate out background
information that appears inside the opening. It
can also detect a slot that only partially appears
in the data.

The shape of the opening is defined by its type Rounded slot Re“f"g'e Opening
and its nominal width, length, and radius. ¢

Rad|u Opening Width
The orientation defines the rotation around the . Opening Orientation
normal of the alignment plane. NS\ ~

Opening Width Opening
\ s orientation
> Opening Length

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 467



3D View

2D View
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Advanced | Anchoring

Top s
Rectangle H
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——— Parameter WLUELWLM Anchoring —————

M Reference Region Auto Set
Tilt Correction Auto Set H
O
O
O
O
Length 51.306
O
Id | 11|
Filters E
Decision
Min: | SD| mm
Max: | E-D| mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement Illustration

X

Determines the X position of the opening's center. XY, orz
v .
Determines the Y position of the opening's center.

z

Determines the Z position of the opening's center.

Width ( \

Determines the width of the opening.

Width
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Measurement

Length

Determines the length of the opening.

Angle

Determines the angle (rotation) around the normal of the
alignment plane.

Features

lllustration

Length

Angle

Type

Center Point

Description

The center point of the opening. The Z position of the
center point is at the Z position of the surrounding surface.

D For more information on geometric features, see Geometric Features on page 224.
Parameters

Parameter Description

Source

Type Rounded Slot, Rectangle.

Nominal Width Nominal width of the opening.

Nominal Length Nominal length of the opening.

Gocator Line Profile Sensors: User Manual

The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.
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Parameter

Nominal Angle

Nominal Radius

Width Tolerance
Length Tolerance
Angle Tolerance

Partial Detection

Depth Limit

Region

Description

Nominal angle of the opening. The default orientation is the length of the opening along the X
axis.

Orientation: 0 degrees Orientation: 90degrees
Y Y
A A
X
» X B

The diagram above illustrates the case where the surface is not tilted. When the surface is tilted,
the orientation is defined with respect to the normal of the surface, not with respect to the X-Y
plane

Nominal radius of the opening ends. If the opening type is set to rectangular, the radius setting is
disabled. The opening has an oval shape if the radius is equal to % of the width. The opening is a
rounded rectangle when the radius is less than % of the width.

Radius = 1/2 width

Radius < % width Radius > % width
Radius
Radius
Width Width
Length Length

A
y

Length

The maximum variation from the nominal width (+/- from the nominal value).
The maximum variation from the nominal length (+/- from the nominal value).
The maximum variation from the nominal orientation (+/- from the nominal value).

Enable if only part of the opening is within the measurement region. If disabled, the opening
must be completely in the region of interest for results to be valid.

Data below this limit (relative to the surface) is excluded from the opening calculations.

The region to which the tool's measurements will apply. For more information, see Regions on
page 211.
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Parameter Description

Reference Regions The tool uses the reference regions to calculate the Z position of the opening. Reference regions
are relative to the center location of the feature. This option is typically used in cases where the
surface around the opening is not flat.

Same Z level

Reference Region

Detected
Opening

Same Z level

When the Reference Regions setting is disabled, the tool measures the opening's Z position using
the all data in the measurement region, except for a bounding rectangular region around the
opening.

Data used to calculate Z
position (orange)

’

PN

Opening
o

Data NOT used forZ
calculation (blue or
black regions)

With one or more reference regions, the algorithm calculates the Z positions as the average values
of the data within the regions.

When you place the reference region manually, all of the data is used, whether the data is inside
or outside the opening. You should place the reference region carefully.

Tilt Correction Tilt of the target with respect to the alignment plane.

Autoset: The tool automatically detects the tilt. The measurement region to cover more areas on
the surface plane than other planes.

Custom: You must enter the X and Y angles manually in the X Angle and Y Angle parameters (see
below).
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Parameter Description

X Angle The Xand Y angles you must specify when Tilt Correction is set to Custom.

Y Angle You can use the Surface Plane tool's X Angle and Y Angle measurements to get the angle of the
surrounding surface, and then copy those measurement's values to the X Angle and Y Angle

parameters of this tool. For more information, see Plane.

Filters The filters that are applied to measurement values before they are output. For more information,

see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool sends
a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
X Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

Measurement Region
The center and the two sides and ends of the opening must be within the measurement region, even if
Partial Detection is enabled.

Measurement Region Measurement Region
a LN

Center Opening
@)

Opening=——————»
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The Plane tool provides measurements that report a plane's position and orientation (X Angle, Y Angle, Z
Offset, Normal, Distance), as well as the maximum and average deviations from the plane.

The Z offset reported is the Z position at zero position on the X axis and the Y axis.

The results of the Angle X and Angle Y measurements can be used to manually customize the tilt angle in
the Hole, Opening, and Stud tools.

3D View

2D View
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Source: Top +
M Regions 1 Region B 2 =
X Angle
Angle O
Z Offse O
Deviat O
E a
E O
3 O
O
z = O
- - 0
D | 0|
Output
Fliters =
Declslon
Min: | 38 e
Max: | o=

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement

Angle X

Determines the X angle of the surface with respect to the
alignment target.

Angle Y

Determines the Y angle of the surface with respect to the
alignment target.

Offset Z

Determines the Z value of intersection of the plane and the
Z axis.

Standard Deviation

Measures the standard deviation of the points of the
surface from the detected plane within the specified region
or regions.

Min Error

Measures the minimum error from the detected plane (the
maximum distance below the plane, perpendicular to the
plane) within the specified region or regions.

Max Error

Measures the maximum error from the detected plane (the
maximum distance above the plane, perpendicular to the
plane) within the specified region or regions.

X Normal

Returns the X component of the surface normal vector.
Y Normal

Returns the Y component of the surface normal vector.
Z Normal

Returns the Z component of the surface normal vector.
Distance

Distance from the origin to the plane.

Gocator Line Profile Sensors: User Manual

lllustration

Angle Z

Angle Y

X, Y, orZ

> N

\_r

Angle X
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Features

Type Description

Plane The fitted plane.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

Regions The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Position tool reports the X, Y, or Z position of a part. The feature type must be specified and is one
of the following: Average (the mean X, Y, and Z of the data points), Median (median X, Y, and Z of the
data points), Centroid (the centroid of the data considered as a volume with respect to the z= 0 plane),
Min X, Max X, Min'Y, Max Y, Min Z, or Max Z.

2D View 3D View

Source: Top

Feature Max Z ;5 =

5.500 N

O

O

ID: 6

Fliters =
Declslon

Min: 5| mm

Max: 6 | mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settingss

Measurements

Measurement lllustration

X X,Y,orz
Determines the X position of the selected feature type.

Y

AVARN

Determines the Y position of the selected feature type.

z

Determines the Z position of the selected feature type.

Features
Type Description
Center Point The returned position.
D For more information on geometric features, see Geometric Features on page 224.
Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.
Feature The feature the tool uses for its measurements. One of the
following:
« Average
. Median
« Centroid
o Max X
e MinX
« MaxyY
e MinY
« MaxZ
e MinZ
To set the region of a feature, adjust it graphically in the
data viewer, or expand the feature using the expand
button (=) and enter the values in the fields. For more
information on regions, see Regions on page 211.
Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.
Decision The Max and Min settings define the range that determines

whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 480



Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.

The Surface Section tool lets you define a line on a surface (a "section") from which the tool extracts a
profile. You can apply any Profile tool to the resulting profile (see Profile Measurement on page 266).
Note that a section can have any XY orientation on the surface, but its profile is parallel to the Z axis.
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A section over a row of components

The resulting profile

Note that profiles extracted from surfaces start at the point defined as the X/Y Start of the section.
Profiles are always displayed horizontally, with X increasing to the right. The origin of extracted profiles is
the beginning of the section, and not relative to the surface from which they are extracted.
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The Surface Section tool provides functionality similar to sections you can define on the Models page
(see Models on page 184). However, the Surface Section tool has a few advantages.

One advantage of the Surface Section tool is that you can anchor the tool to some other easily
identifiable feature on the scan target, which "shifts" the section in relation to that feature: this increases
repeatability.

Another advantage is that unlike sectioning generated from the Model page, the Surface Section can
take any surface as input, such as a combined surface (using Surface Extend or Stitch), a transformed
surface (using Surface Transformation), a filtered / corrected (Surface Filter and Surface Vibration
Correction), and so on.

Finally, the Surface Section tool provides measurements useful for calculating the global X/Y coordinates
of the resulting profile, using a Script tool Script (page 550). Even if you don't use anchors or the
measurements, LMI recommends using the Surface Section tool over model-based sections.

2D View 3D View
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GElE s Anchoring ———————————

Stream: Surface +
Source: Top =
Section =
Averaging Width: | |:-| mm
Minimum Valid Points: | 50(%
Show Detail
I cscuremers [T
X Start -13.103 W
Y Start -14.930 W
X End -13.297 ¥
Y End -5.640 [
ID: | 12|

Filters i=
Decision

Min: | I2-| mm
Max: | I2-| mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Data, and Settings

Measurements

Measurement

X Start
Y Start

These measurements return the X and Y position of the start of the section, respectively.

X End
Y End

These measurements return the X and Y position of the end of the section, respectively.

Z Angle

Returns the rotation of the section around the Z axis.

Data

Type Description
Profile The profile the tool extracts from the surface. Available to

profile tools for profile measurement.
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Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more
information, see Source on page 211.

Section Contains the coordinates of the two points that define the section.
Section .
Point: 1 E
X -27.275 | mm
¥: 13.083 {mm
i 0| mm
Point

The point to configure (1 or 2).
XY, Z

The coordinates of the point selected in Point.
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Parameter Description

Averaging Width The width, in millimeters, of a window in which averaging of data points perpendicular to the section
occurs. Use this to compensate for noise around the section.
In the following, Averaging Width is set to 1. The red dots, representing the data points of the
extracted profile, are the result of averaging the neighboring points along a line perpendicular to the
section. When non-zero, this setting works in conjunction with the Minimum Valid Points setting (see

below).

-11.5

-11

X (mm)

When set to 0, only data points directly under that section are used in the profile.
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Parameter Description

-5
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Parameter Description

Minimum Valid When Averaging Width is non-zero, the minimum percentage of neighboring points across the
Points averaging width (perpendicular to the section) that need to be valid for a point to be output on the
resulting profile.

With the following Surface scan data (zoomed in and with the data viewer set to show individual data
points), Minimum Valid Points has been set to 100%. As a result, no data points are output to the

profile in the area that lacks valid data points (see profile to the right).

But with the following scan data, Minimum Valid Points has been set much lower, to 10%. As a result,
the three or four data points to each side of the void are enough for an average to be calculated, and

points are included in that area in the profile.
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Parameter Description
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Parameter Description

Show Detail Determines whether data points (in red) are displayed under the section in the data viewer. If this
setting is disabled (as shown below), only the yellow line representing the defined section is displayed.

{mm)

-1 -10.5

X (mm)

Filters The filters that are applied to measurement values before they are output. For more information, see
Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool sends a

pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to

use as an angle anchor for this tool.
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D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Segmentation tool separates surface data into "segments," based on the tool's parameters.
Segments can be touching and overlapping to a certain degree. The Segmentation tool is especially
useful in the food industry, for example to identify food items that are too small or too big, or items that
are damaged.

For each segment, the tool returns the X and Y position of its center, its length and width, and its area, as
well as several more global measurements, such as maximum / minimum width or length, etc. For a
complete list, see below.

The Segmentation tool can also be used as a second stage of processing after part detection. For
example, part detection could be used to detect a tray (containing parts), and the Segmentation tool
could then separate the parts within the tray. For information on part detection, see Part Detection on
page 160. For a comparison of part detection, Surface Blob, and Surface Segmentation, see Isolating
Parts from Surface Data on page 342.

O The Segmentation tool cannot handle large overlaps.
O The Segmentation tool does not perform template matching.
N To reduce processing time, consider using the decimation filter. For more information on this

filter, see Filters on page 153.

m 29.029
27.357
25686

m 29.029
27.357
25686

m 24015

~ W 22343

m 20672

m 24015
u 22343
m 20672

19.001

dex: 5
Area: 27.97

X (mm)

2D View 3D View
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100000

Area - Large to small

HI
H

Count

Min Dimension
Max Dimension
Mean width
Mean Length
Min Area

Max Area

Sum Area
Mean Area

Min Height
Max Height
Mean Height

X Center 1

Y Center 1
Width 1

Length 1

00000000000 D0OO0O0O

Measurement Panel
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For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Data, and Settings

Measurements

Measurement

Count

Returns the total number of segments identified, based on the tool's parameters.
Min Dimension

Max Dimension

The minimum and maximum dimensions among all of the identified segments.
Mean Width

Mean Length

The mean width and length of the segments, respectively.

Min Area

Max Area

The minimum and maximum area among all of the identified segments.

Sum Area

The sum of the areas of the segments.

Mean Area

The mean area of the segments.

Min Height

Max Height

The minimum and maximum heights among all of the identified segments.
Mean Height

The mean height of the segments.

X Center {n}

Y Center {n}

The Xand Y positions of the center of a part segmented from the surface.

The Number of Part Outputs setting determines the number of measurements listed in the Measurements tab.
Length {n}

Width {n}

The length and width of a part segmented from the surface. These are always the major and minor axis of a part,
respectively.

The Number of Part Outputs setting determines the number of measurements listed in the Measurements tab.
Area {n}
The area of a part segmented from the surface.

The area is calculated using the contour of the part and resampling. For this reason, areas calculated using the Surface
Volume tool will produce different measurements; for more information, see Area on page 548.
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Features

Type

Center Point {n}

Data

Description

The point representing the center of a segmented part.

The Number of Part Outputs setting determines the
number of point geometric features listed in the Features
tab.

Type

Segments Array

Diagnostics Surface

Description

An array containing the segments. For an example of how to
access this data from an SDK application or a GDK tool, see
the appropriate sample in the SDK samples; for more
information, see Setup and Locations on page 908.

Surface data you can use to evaluate the impact of the tool's
kern size and iteration settings, which the tool uses to
separate potential segments.

Surface {n} Surface data corresponding to each segmented part.
Parameters

Parameter Description

Source The sensor that provides data for the tool's measurements.

Use Intensity

Use Region

Causes the tool to use intensity. The option is only displayed if intensity data is available.

Only displayed on older instances of this tool. Newer instances use "flexible regions" (see
the parameters below in this table).

Indicates whether the tool uses a user-defined region.

If this option is not checked, the tool uses data from the entire active area.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 495



Parameter Description

Number of Regions Only displayed on newer instances of this tool.

When you enable Use Region, the tool displays additional settings related to the measure
Mask Type {n} / Region region type. For details on flexible regions and their settings, see Flexible Regions on
Type {n} page 212.

For general information on regions and the difference between standard and

"flexible" regions, see Regions on page 211.
Inner Circle Diameter & & pag

Inner Ellipse Major Axis

Inner Ellipse Minor Axis

Sector Start Angle

Sector Angle Range

Mask Source

Low Threshold
High Threshold

Part Area Min The minimum and maximum areas in square millimeters for a part of the scan data to be
Part Area Max identified as a segment.

Part Aspect Min The minimum and maximum aspect ratios (minimum axis length in mm) / (maximum axis
Part Aspect Max length in mm) of the best fit ellipse to the segment contour points for a segment to qualify

to be added to the list of found segments.

Background Filter Kern Size These settings perform background separation. The greater each of these values is, the
Background Filter Iterations ™More separation will be achieved. You must find a balance that removes noise adequately
without degrading the segment find quality.

Part Edge Filter Kern Size Use this value to adjust the “granularity” of the part edge detection.

Part Edge Filter Threshold  Controls the separation of the parts, increasing the gap between the parts so that they can
be detected more easily.
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Parameter Description

Hierarchy Use this setting to detect segments when they are surrounded by background data. Choose
one of the following: All Parts or External Parts.
All Parts
This option lets you segment parts with surrounding background data.

This is the default behavior in firmware 6.0 and later. Jobs created using firmware 5.3 SR1 or
earlier default to External Parts (see below).

For example, in the following image, with All Parts selected, the sphere is correctly
segmented from the surrounding background.

00 4 simplified view

B 5028

W 35767

H 21249
[ ]
1788
-22 306
-36.825

Note that this option may result in "over-segmentation": the tool may segment a part into
two segments.

External Parts

In the following image, with External Parts, the sphere is not identified as a segment
because of the surrounding background. It is treated as part of a large segment that
includes all of the background. (This "segment" is indicated by a red border that shows it's

currently selected. Note that to exclude this kind of segment, you can set a maximum
acceptable part area in the tool.)
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Parameter Description

00 4 simplified view

W 50286
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Parameter Description

Use Margins When enabled, discards parts that are too close to the edge of the scanning area or the
region, based on the left, right, top, and bottom values.
The tool filters the parts using the center point.

In the following, a part's center point is close to the edge of the XY scan area; the right
margin is set to 0, so the part is not discarded. (Total part count is 9.)

Index: 9
Area: 27.97

30

X (mm)

In the following, the right margin has been set to 10 mm. Because the center point of the
part is now within the margin, the tool discards the part. (Total part count is reduced to 8.)
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Parameter Description

30

X (mm)

Ordering Orders the measurements, features, and surface data of the individual parts output by the
tool. Choose one of the following:

« Area-Large tosmall

« Area-Small tolarge

« Position - X increasing
« Position - X decreasing
« Position -Y increasing
« Position - Y decreasing
« Position - Z increasing
« Position - Z decreasing

Show Details Toggles whether the tool displays the index and area of each individual part.

Number of Part Outputs Determines the number of parts the tool outputs as measurements, features (center points
of parts), and surface data. Currently limited to 200 parts.

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool

sends a pass or fail decision to the output. For more information, see Decisions on page 226.

Anchoring
Anchor Description
XorZ Lets you choose the X or Z measurement of another tool to

use as a positional anchor for this tool.
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Anchor Description

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.
D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.
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The Sphere tool lets you compute characteristics of a scanned sphere by specifying a region to inspect.
For example, you can use the tool to align a robot-mounted sensor to a ball-bar as shown in the images

below.

D For the tool to work properly, the tool's region typically must be enabled and set, and properly
placed. For more information, see the table of parameters below.

W 24678 W 24678

19.346 19.346

14014 14014
m 3682 82
m 3350
m 1982

-7.314

X (mm)

2D View 3D View

-26.650 | [¥
-28.910 [¥
CenterZ 8.062 v

12.604 ¥
viation 0.015 [

=

Filters
Decision
Min 0 | mm

Max: 0| mm

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements, Features, and Settings

Measurements

Measurement

Center X

Determines the X position of the center of the sphere.

Center Y

Determines the Y position of the center of the sphere.

Center Z

Determines the Z position of the center of the sphere.

Radius

Determines the radius of the sphere.

StandardDeviation

Determines the error of the points compared to the

computed sphere. It is defined as the square root of the
variance of the distance of every point to the computed

lllustration

X Y, orZ

sphere.

Features

Type Description

Center The center of the circle encompassing the widest part of the
fitted sphere.

Circle The circle encompassing the widest part of the fitted
sphere.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For more

information, see Source on page 211.

Gocator Line Profile Sensors: User Manual

Gocator Web Interface * 503




Parameter Description
Region The region to which the tool's measurements will apply. For more information, see Regions on
page 211.

In order for the tool to correctly fit a sphere to the scan data, you must set the region so that it only

contains data from the sphere on the target.

Tool's region sized
and placed so thatit
only contains sphere
data

Filters The filters that are applied to measurement values before they are output. For more information,
see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the measurement tool sends a
pass or fail decision to the output. For more information, see Decisions on page 226.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Stitch tool lets you combine up to 24 frames of scans into a single Surface scan. This lets you get a
much larger scan volume with fewer sensors (either in a single sensor system or a multi-sensor system).
For each scan, you can specify not only X, Y, and Z offsets (translations), but also X, Y, and Z angles
(rotations), defining its relationship with the others. This means that when the sensor system is mounted
to arobot, orif you are using, for example, an X-Y table, you can get a complete scan with fewer sensors.
The resulting combined scan can then be used as input by any other Surface or Feature tool from its
Stream drop-down.

The tool performs rotation first, and then translation.

You cannot define sections on the combined scan; for more information on sections, see Sections on
page 198.

D The tool combines data simply by overwriting in sequence: it performs no averaging or
blending. The tool also performs no fitting.

D Results are only as accurate as the motion system.
D Seams are often seen in combined data in stitching performed in anything other than along the
Y axis.

The tool returns one measurement, which simply indicates the number of scans successfully added to
the combined scan data.

The following shows three individual frames:

In the following, the tool has combined the frames into a single surface.
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25 | simplified view
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Parameters Jialalalglyl=3

Stream: Surface E
Source: Top
Surface Count: 3 :

Enforce Frame Order

Start Frame Index:
B Reset On Start
M Bilinear Interpolation
B surface Parameters 1

Surface Parameters 2

Data Source 2: Top

X Offset 2: 0| mm
Y Offset 2: -10{ mm
Z Offset 2: 2| mm
X Angle 2: 0| deg
Y Angle 2: 0| deg
Z Angle 2: 0| deg
M wmirror 2

B surface Parameters 3

Measurements

O
Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Data, and Settings

Measurements

Measurement

Captured

Indicates the number of scans successfully added to the combined surface scan.
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N Only one of the following data types will contain data, depending on whether Uniform Spacing
is enabled. For more information, see Scan Modes on page 123.

Data

Type
Stitched Surface

Stitched Raw Surface

Description

The stitched surface scan, available for use as input in the
Stream drop-down in other tools. Contains uniform data
only and is empty if Uniform Spacing is disabled.

The stitched surface scan, available for use as input in the
Stream drop-down in other tools. Contains point cloud data
only and is empty if Uniform Spacing is enabled.

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data

Surface Count

Enforce Frame Order

Operation

Gocator Line Profile Sensors: User Manual

for the tool's measurements. For more information, see
Source on page 211.

The number of scans to combine into a single surface. For
each, a "Surface Parameters" section is added. The tool
accepts setting the number of scans to one: in this case it,
behaves like a transform tool.

Restricts the stitching for specific frame indexes, starting at
the frame indicated in Start Frame Index. If unchecked, an
Operation drop-down is displayed (see below).

This setting is disabled if you attempt to stitch data from
individual scans acquired using the Snapshot button (that
is, all frame indexes are at 1).

If Enforce Frame Order is disabled, the Operation drop-
down is displayed. One of the following:

« Normal: The tool automatically chooses this operation
after you have chosen another operation.

« Reset buffers: Resets the buffers used to stitch frames.

« Lock: Lets you lock the current processing and outputs
of the tool. Useful when you need to add another tool
that will use this tool's output (for example, a Surface
Section tool). If you do not lock the tool, as soon as you
add the other tool, the output is cleared, which means
you must re-execute the combined output again to
configure the additional tool. Be sure to unlock the tool
after you have configured any other tools.
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Parameter Description

Reset On Start Clears buffers for the stitched surface when the sensor is
started. Useful for situations where the sensor is started
and stopped frequently (to capture a small number of
frames), rather than starting the sensor and letting it run
for a long period. Enable this parameter to prevent data
from a previous capture session being stitched with data
from the current capture session.

Bilinear Interpolation Evaluates the height of each transformed point (through
translation or rotation) based on its neighbors. More
precise, but has an impact on performance.

Surface Parameters {n} For each scan to be added to the combined surface scan, a
Surface Parameters checkbox is added. To configure the
parameters of the individual surfaces, check the box and
configure the settings. Unchecking the checkbox does not
disable the scan or its settings. The following settings are
available:

» Data Source
« X Y, and Z Offset
« X Y,and Z Angle

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.

Anchoring

Anchor Description

X Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.

This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.
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The String Encoding tool is only available from the drop-down in the Tools panel after a tool
O capable of providing compatible input, such as Surface Barcode or Surface OCR, has been
added.

The String Encoding tool takes the string output from a Surface Barcode or Surface OCR tool and
converts the characters to measurements that can be sent to PLCs. Measurements contain either a
single value for each character, or a four-character string. You can set the endianness of the four-
character string, letting you use the tool with any PLC.

Stream: Surface Barcode/Output... %
Source: Top E

Number of Measurements: 4

Encoding: 4 Characters =
Byte Order: Big Endian E
Selection: Custom 4
Measurement 1 842543.409

Measurement 2 808922.417 (¥
Measurement 3 775171.396 (¥
Measurement 4 1395733.248 ¥

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement

Measurement {n}

A decimal representation of either a single character or a four-character string, depending on the value of the Encoding
parameter. In both cases, values are displayed with a decimal point, and three places after the decimal point. The
number of measurements is set by the Number of Measurements parameter.

The last character is always a null terminator (\0). If the string passed to the tool is longer than the number of
measurements will accommodate, the last character is truncated and replaced with \0.

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data

for the tool's measurements. For more information, see
Source on page 211.
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Parameter

Stream

Number of Measurements

Encoding

Byte Order

Selection

Filters

Decision

Gocator Line Profile Sensors: User Manual

Description

The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

If you switch from one type of data to another (for example,
from section profile data to surface data), currently set
input features will become invalid, and you will need to

choose features of the correct data type.
The number of measurements the tool adds.
One of the following:

4 characters: Each measurement contains a four-character
string, encoded using the byte order chosen in the Byte

Order parameter.
1 character: Each measurement contains a single character.

Selects the byte order the tool uses to encode strings in the
measurements. One of the following: Big Endian or Little
Endian.

Measurement selection functions. One of the following:
Enable All: Enables all of the measurements.
Disable All: Disables all of the measurements.

(This parameter defaults to “Custom” before and after

performing a selection.)

The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.
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The Stud tool measures the location and radius of a
stud.

The tool does not search for or detect the
feature. The tool expects that the feature,
D conforming reasonably well to the defined
parameters, is present and thatitis on a
sufficiently uniform background.

The tool uses a complex feature-locating algorithm to
find a hold and then return measurements. See "Stud
Algorithm" in the Gocator Measurement Tool Technical
Manual for a detailed explanation of the algorithm. The
behavior of the algorithm can be adjusted by changing
the parameters in the measurement panel.

The location of the stud is defined at either the stud tip
or the stud base. The tip is the intersection of the stud
axis and the top of the stud; the base is the intersection
of the stud axis and the surrounding plane.

The stud shape is defined by the tip height and base
height. The base and tip heights specify where the shaft
with the nominal radius begins and ends.
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Sensor

Stud Bottom

Coordinate system based
on alignment plane

Tip HeightI
Stud Height

Base HeightI

3D View
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2D View

Advanced | Anchoring

Base X
Base Y
Base Z
TipX

Tip¥

O00000o

TipZ

Base X
Base Y
Base Z
TipX
TipY

000000

TipZ

Radius

Measurement Panel

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 512



For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements, Features, and Settings

Measurements

Measurement Illustration

Tip X @
Determines the X position of the stud tip.

TipY

Determines the Y position of the stud tip.

Tip Z -
Determines the Z position of the stud tip.

Base X @
Determines the X position of the stud base.

Base Y

Determines the Y position of the stud base.

Determines the Z position of the stud base.

Radius

Determines the radius of the stud.

Features

Type Description

Tip Point The center point of the tip of the stud.

Base Point The center point of the base of the stud.

D For more information on geometric features, see Geometric Features on page 224.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's measurements. For
more information, see Source on page 211.

Stud Radius Expected radius of the stud.

Stud Height Expected height/length of the stud.
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Parameter

Base Height

Tip Height

Region

Reference Regions

Tilt Correction

X Angle
Y Angle

Radius Offset

(Radius measurement only)

Description
The height above the base surface that will be ignored when the (truncated) cone is fit to
the stud data.

The height from the top of the surface that will be ignored when the (truncated) cone is fit
to the stud data.

The region to which the tool's measurements will apply. For more information, see Regions
on page 211.

The tool uses the reference regions to calculate the base plane of the stud. Reference
regions are relative to the base of the stud.

Tilt of the target with respect to the alignment plane.

Autoset: The tool automatically detects the tilt. The measurement region to cover more
areas on the surface plane than other planes.

Custom: You must enter the X and Y angles manually in the X Angle and Y Angle
parameters (see below).

The X and Y angles you must specify when Tilt Correction is set to Custom.

You can use the Surface Plane tool's X Angle and Y Angle measurements to get the angle of
the surrounding surface, and then copy those measurement's values to the X Angle and Y
Angle parameters of this tool. For more information, see Plane.

The distance from the tip of the stud from which the radius is measured.

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.
Decision The Max and Min settings define the range that determines whether the measurement tool
sends a pass or fail decision to the output. For more information, see Decisions on page 226.
Anchoring
Anchor Description
X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.
N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor
measurement should also be properly configured before using it as an anchor.
D For more information on anchoring, see Measurement Anchoring on page 229.

Measurement Region

The tip and the side of the stud must be within the measurement region.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated by a PC. (The tool is not supported on GoMax.) For more information on PC-based
acceleration, see Gocator Acceleration on page 597. The tool is supported in emulator scenarios.

The Track tool lets you perform quality control and inspection along a path you define on representative
scan data. The Track tool is especially useful for inspecting materials such as glue / sealant beads. The
tool returns width and height measurements of the material, as well as OK and NG ("no good") counts,
which let you monitor material overflow and breaks. A major advantage of the tool is that it removes the
need to configure individual tools for each location along the path. You can use point and line geometric
features to anchor the tool (for more information on geometric features, see Geometric Features on
page 224).

Gocator sensors have a limited amount of space for storing path files. For this reason, when

N working with large datasets, we recommend that you run the Track tool on a PC through the
Gocator accelerator. For more information on the accelerator, see Gocator Acceleration on
page 597.

simplified view

simplified view

~ 71.000

2D View 3D View
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Measurement Panel

You define the path along which the tool performs its internal measurements using a separate, PC-based
utility (the "track editor"). The following shows the relationship between the Track tool and the track
editor.
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Path data file containing

scan data
1. Create .user file 2. Load tracks
Surface Track tool (with Track editor utility
. (used to add path /
representative scan data) .
ruler info)
4. Load .user file 3. Save tracks
Path data file containing
scan data AND path and
ruler info

For more information on the track editor, see Using the Track Editor on page 528

All instances of the Track tool share the same path file set in File (ending in .user). For this
O reason, you must be careful when editing or removing path files shared by another instance of
the tool.

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Key Concepts

The following are important concepts for using both the track editor (see Using the Track Editor on
page 528) and the Track tool itself:

Track: The material being measured, for example glue or sealant. The material can sit on a flat area on
the target, or sit in a groove where the material touches one or both sides.

Path: The ideal centerline of the track. You define the path in the track editor. You can define more than
one path for use on scanned targets, but the Track tool returns the combined results for all paths. For
more information on the track editor, see Using the Track Editor on page 528.

Ruler: Aruler is one of the areas perpendicular to the path you define. You define the size and spacing
of the rulers in the track editor. The Track tool extracts a profile from the surface data beneath a ruler
and performs internal measurements based on the values you choose in the Track tool's parameters.

Ruler profiles: The profiles extracted from the surface data under a ruler. The tool's internal
measurements, which are configured using the tool's settings, are applied to these profiles.

Segment: One portion of the path, between points created by clicking on an image of scan data in the
track editor. You can choose to configure rulers in segments independently, or choose to configure them
in a batch mode.

The following shows a track with rulers and measurement results:
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Track tool in data viewer, showing a track (lighter grey), path (dark blue line), rulers running
perpendicular to the track (white lines centered on light blue dots).
Dots of other colors provide additional information (see below).

When you enable Show Measurement Results, the Track tool displays dots on the rulers to provide
the following information (see also the images below):

« Light blue dots: The data points in the ruler profile. When you enable Show Path and Rulers, the
tool displays a white line centered on these dots to indicate the location of the ruler.

« Dark blue dotes: The detected sides of the track. These represent the width of the track under that
ruler.

« Green dots: Center points on rulers that pass the criteria set in the tool. These count toward the "OK
Count" measurement.

« Red dots: Center points on rulers that fail at least one of the criteria set in the tool. These count
toward the "NG Count" measurement.

« Orange dots: The peak (highest) point on the ruler. If the center point (green or red) is the same as
the peak point, the tool only shows the center point.
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Three "OK" rulers, indicated by green center points. In the bottom two, the peak point (orange)
is slightly to the left of the center point (green).

A"NG" ruler, indicated by the red center point.

Track Location

The tool attempts to locate the track using the profile data it extracts under each ruler, and does this by
first locating the "peak" (the highest point on the ruler profile, based on certain criteria) and then locating
the side points representing the "sides" of the track.
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Peak Detection

The tool determines the peak point on a ruler profile by moving two windows—one to each side of the
point being examined—and comparing the average height in those windows with the height of the point
being examined. (The size of these windows is specified in Center Window Size.) If the height of the
point being examined is greater than both the left and right average height by the value specified in
Center Threshold, that point is considered a candidate peak point. The tool uses the candidate point
with the highest average height over both windows as the peak point.

Candidate peak point

Average height of points ———— =" Candidate peak height

in Left window Average height of points
3 - in right window

.
......
............................
........................................

Left Right

Side Detection

After the tool has located the peak point, it locates the sides of the track starting from the peak point.
You can choose between two methods for side detection: Maximum Gradient and Height Threshold.

Maximum Gradient:

Use this side detection method when the slope of the two sides show a clear drop-off. The following
settings define the area in which the tool searches for a maximum gradient, which will determine the
edge of the track.

Maximum Gradient Side Detection Parameters

Side Window Size The size of the two adjacent windows the tool uses to determine the maximum
slope on the left and right side of the track. Set this to roughly 3 to 5 times the
smaller of the X and Y resolution of the sensor.

Max Track Width The maximum width of the track over the ruler profile the tool searches for edge
points. The tool uses this value to limit where the edge of the track might be
detected. Set this to slightly larger than Side Window Size.

Height Threshold:

Use this side detection method when the slope of two sides is very gradual. The tool finds the left and
right edges by averaging the height of small fixed-size windows moving away from the peak point. Edge
points are the left-most and right-most window locations where the average height is below a minimum
height threshold.

Height Threshold Side Detection Parameters

Side Height Threshold The minimum height that the average calculated in the fixed-width height
threshold windows must be below.
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Center Point Detection

The Track tool calculates the center point as the mid point between the left and right side points. This
means that the center point may be different from the peak point.

Configuring the Track Tool

To configure the tool, you must first acquire scan data of a representative target; preferably, the material
on the target will fall within the expected tolerances. Next, you save the scan data from within the Track
tool, and then load the scan data into the track editor. Then, after adding a path or paths, and
configuring rulers to the data, you load the track data back into the Track tool. Finally, you configure the
tool. For more information on key concepts you need to understand to configure the Track tool, see Key
Concepts on page 517.

To configure the Track tool:

1. Scan arepresentative target, or load previously scanned data.

For more information on loading previously scanned data, see Recording, Playback, and Measurement
Simulation on page 90.

2. Adda Surface Track tool.

Gocator adds a Surface Track tool and creates a "C:\GoTools\SurfaceTrack" folder if it doesn't exist. Note
that previous versions of this tool created and placed files in a "C:\LMI" folder. Files are still read from both
locations but only written to C:\GoTools. Rename the existing C:\LMI folder to C:\GoTools for seamless
transition.

For more information on adding a tool, see Adding and Configuring a Measurement Tool on page 208.
3. Inthe Surface Track tool, choose Create from the Operation drop-down.

The tool creates a file (for example, SurfaceTrack-0000.user) containing scan data in "C:/LMI/Surface
Track". You will use the track editor to add path data to this file.

Operation Normal -
Mormal

M interpolation Along Rulers

M Height Filter Load
Save

B wedian Filter Delate

Center Window Size Refresh File List

4. Launch the track editor and configure the path or paths.
For information on using the track editor, see Using the Track Editor on page 528.

5. After you have finished editing the track data in the track editor, in the Surface Track tool, choose Load in
the Operation drop-down to load the path data you just created.
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Operation MNormal

L1

Marmal

M Interpolation Along Rulers Create

M Height Filter _
Save

B Median Filter Delate
Reafresh File List

Center Window Size

6. Configure the Track tool as required.

For information on the tool's measurements and settings, see the below.

Measurements, Data, and Settings

Measurements

Measurement

OK Count

Returns the number of rulers along the path that pass all of

the criteria set in the tool's parameters.
NG Count

Returns the number of rulers along the track path that fail
the criteria set in the tool's parameters. (They are "no good.")

Width Min
Width Max
Width Avg

These measurements return the minimum, maximum, and

average width of the track.

Gocator Line Profile Sensors: User Manual
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Width measurements on a ruler
profile. The Track tool's settings determine
the locations of the "sides" of the track.
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Measurement

Height Min

Height Max

Height Avg

These measurements return the minimum, maximum, and
average height of the track at the center point.

When Height Mode is set to Absolute Height, the height
returned is the global height. When it is set to Step Height,
the height is relative to the surface next to the track.

Area Min
Area Max
Area Avg

These measurements return the minimum, maximum, and
average area under the rulers.

Data

lllustration

Height
Min/Max/Avg

Height measurements on a ruler
profile with Height Mode set to
Absolute Height.

Height
Min/Max/Avg

N

Height measurements on a ruler
profile with Height Mode set to
Step Height.

Area
Min/Max/Avg

Area measurements under a
ruler profile.

Type

Output Measurement

Description

Data containing the results from each ruler, namely:

o track ID

. segmentID

« track width

« track height

« track offset

« X position of the center point
« Y position of the center point

A sample included in the SDK package shows how you can use this

output data in an application.

Profiles List

Profiles List Diagnostics Surface

A list of the profiles extracted from the tracks.

Surface data created by combining the extracted profiles. Use for

diagnostics.

Main Parameters

Parameter Description

Source

The sensor, or combination of sensors, that provides data for the tool's

measurements. For more information, see Source on page 211.
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Parameter

Point Feature

Line Feature

File

Operation

Interpolation

Height Filter
Threshold High
Threshold Low
Median Filter
Window Size

Center Window Size

Center Threshold

Description

Point and line geometric features (produced by another tool) that you can select as
anchors for translation and rotation transformations, respectively. Currently, you must
select both in order for anchoring to work. For more information on geometric
features, see Geometric Features on page 224.

The CSV file that contains scan and path data. You add path data to the file using the
track editor. For more information on the track editor, see Using the Track Editor on
page 528.

Provides operations related to the CSV scan / path data file. One of the following:

« Normal: Selected by the tool after you perform another file operation.
« Create: Creates a new CSV file for use with the track editor.
« Load: Loads the path file selected in File.

« Save: Saves changes made in the scan data, as well as the geometric features
used as anchors in the Point Feature and Line Feature settings, to the file
selected in File.

« Delete: Deletes the path file selected in File.
« Refresh File List: Refreshes the list of files.

Enables linear interpolation on the profile extracted from the rulers to achieve sub-
pixel accuracy in the width and height measurements.

When Height Filter is enabled, use the Threshold Low and Threshold High settings
to set a range to filter out noise or exclude other undesired data along the ruler

profiles.

When Median Filter is enabled, specify the window the tool will use to smooth the
height values of the points in the ruler profiles in the Window Size setting.

The size of the left and right windows the tool moves along the ruler profile to detect
whether the point centered between the two is the highest point along a ruler (the
center point).

Set this to roughly 50% of the typical width of the track as a starting point.

The center point is determined by moving two side-by-side windows (left and right,
Center Window Size setting) over each ruler profile. At each point, the height value
between the two windows is compared to the average height of the left and right
windows.

If the center point height is greater, by the amount set in Center Threshold, than the
average height in both the left and right windows, that point is considered a
candidate center point. The candidate center point with the highest average height

over both windows is used as the center point.

It may be necessary to use a negative number in some cases. It may be necessary to
use a negative value under some circumstances. For example, when the top point
slightly dips below its surroundings.
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Parameter

Side Detection Method

Height Mode

Show Path and Rulers

Show Measurement Result

Nominal Width

Width Tolerance

Nominal Height

Description

The method the tool uses to detect the two sides of the track. One of the following:
Maximum Gradient or Height Threshold. For more information on side detection
method settings, see Track on page 515.

Determines how height values are interpreted in the tool's Nominal Height setting
and what the returned height measurements represent. One of the following:
Absolute Height - Height values are interpreted globally (the entire scan data).

Step Height - Height values are relative to the surrounding area of the track.

Displays the path and rulers (as defined in the track editor) on the scan data.

Shows dots on each ruler representing the results of the internal measurements on
the profile extracted from the surface data under the ruler. For more information, see
Key Concepts on page 517.

The expected width of the track.

The tolerance applied to the nominal width.

In the following, the distance between the blue dots indicating the width of the track
under the ruler to the right (white vertical line) is greater than the width tolerance;
this is indicated by the red center point dot, and counts as a NG measurement. The

widths of the track under the two rulers to the left are within tolerance; this is
indicated by green center points, and count as OK measurements. The track is lighter

grey than the surrounding surface.

The expected height of the track. The expected height is the absolute height in the
scan data, not relative to the surrounding area. This setting applies to the peak point,
not the center point.
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Parameter Description
Height Tolerance The tolerance applied to the nominal height. This setting applies to the peak point,
not the center point.

In the following, the red center points indicate that the height at that point is outside
of the height tolerance. Green points indicate heights within tolerance. The track is

lighter grey than the surrounding surface.

Nominal Area The expected cross-sectional area under the rulers on the track.

Area Tolerance The tolerance applied to the nominal area.
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Parameter Description

Offset Tolerance The maximum allowed distance between the center (highest) point on a ruler and the

path. This setting applies to the center point.

In the following, the top and bottom center points (green) are at an acceptable
distance from the blue path. The red center points fail because they are too far from
the path. The track is lighter grey than the surrounding surface.

x 56.000

Filters The filters that are applied to measurement values before they are output. For more
information, see Filters on page 227.

Decision The Max and Min settings define the range that determines whether the
measurement tool sends a pass or fail decision to the output. For more information,
see Decisions on page 226.

Anchoring

Anchoring

Anchor Description

X Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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Using the Track Editor

You use the track editor to configure "path" and "ruler" information on a frame of scan data from a
sensor. The Track tool uses this information to inspect targets along the defined path.

Uil Track Editor - Ct/LMI/SurfaceTrack/SurfaceTrack-0004.user

The track editor

In the track editor, you can define one or more paths, and configure rulers along these paths.
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Closeup of the track editor window, showing a track of material on a surface (yellow on green),
a path (blue segments; red segment for the currently selected segment),
path points (green dots), and rulers (white rectangles).
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The following assumes that you have already scanned a representative target and created a
D CSV file from within the Track tool. For more information, see the first steps of To configure the

Track tool: on page 521.

Loading and working with scan/track data:

In the track editor, in the Source drop-down, choose one of the following:

PC: Choose this option if you are using the Track tool through the accelerator. The track editor will
retrieve the path data file from local (PC) storage and save changes there. (Choose the same if you

1.

are using the emulator).

Sensor: Choose this option if you are not using the accelerator. The track editor will retrieve the path
data file from the sensor at the IP address specified in the IP field. Because sensors have a limited
amount of space to store path data, only use this option for simple paths.

Click Load Tracks, navigate to "C:\GoTools\SurfaceTrack" (if you have chosen PC as the source), and choose

2.
the .user file you created using the Surface Track tool.
W Load %
« v ,_!, » This PC » OS{C:) » GoTools » SurfaceTrack v ) 2 Search SurfaceTrack
Organize v New folder B @ @
|_!| Goecator emulator & accelerator o) Name : Date modified Type Size
|| Gocator firmware | SurfaceTrack-0000.user  2018-12-1610:27 AM Per-User Project Options File 560 KB |
|_!| GoTools
I_!l SurfaceTrack
|_!| Intel w
File name: | SurfaceTrack-0000.user v | User Files (*.user) v|
| Open | | Cancel

The track editor loads the data. If paths have been previously defined, they are also loaded.
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Note that previous versions of this tool created and placed files in a "C:\LMI" folder. Files are still read from
both locations but only written to C:\GoTools. Rename the existing C:\LMI folder to C:\GoTools for seamless

transition.
Do one or more of the following:
Move the slider to the left or right to zoom in or out in the editor's viewer.

Move the data in the track editor's window using the scrollbars or the mouse wheel.

Set MinH and MaxH and then reload the track data to assign a narrower height range to the height
map colors. This may help make the track clearer in the editor.

After you have loaded the data, you must add a path and configure its rulers.

Toadd a path:

1.

3.

In the track editor, click on the middle of the track somewhere in the scan data, move the mouse pointer to
another location and click again.

A red segment between the first two green path points appears in the editor window.

You can move path points using the mouse at any time to adjust the path. You can also delete the last point
by clicking Delete Last. To delete all path points, click Delete All.

Continue clicking along the track to add more path points, building up the path.

When adding points on corners, add more points to follow the track more precisely.

Continue clicking until you complete the path along the track.

You cannot close the path: simply click close to the starting path point when you have finished.

4. Click Save Tracks to save the path information to the data.
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5. (Optional) You can add other paths if necessary by clicking somewhere in the scan data after you have
saved the track data.

After you have finished adding a path, you must configure the rulers on the path (the dimensions and
the spacing of the rulers). You can choose to apply dimensions/spacing to all rulers in all segments at the
same time by checking Batch Setting. The settings also apply to all paths if you have defined more than
one path.

Batch Setting

Track: 1 B Segment: |1

Otherwise, you must move through the individual path segments by clicking the spinner control in the
Segment field and set the ruler dimensions for each segment. If you have defined multiple paths, you
will have to click through the paths too, using the Track spinner.

[ Batch Setting

Track: 1 - Segment: (g %

The following table lists the ruler settings available in the track editor:

Track editor: ruler settings

Setting Description

Length The dimension of the ruler perpendicular to the path. Be sure to use a value
large enough to cover the track from one side to another and to include enough
surface on each side of the track (the surface to which the material is applied) for
the Track tool to properly detect the track.

Width The dimension of the ruler along the path.

Space The space between rulers on the path. Because you will typically place path
points closer together around corners, you may need to use smaller spacing
around corners.

The Surface Transform tool generates a new surface based on the coordinate system of geometric
features the tool uses as input. The tool can take a zero-plane, line, and origin point to define this new
coordinate system. You can then apply the built-in measurement tools or GDK tools to this new surface
data. This could let you, for example, get the height of a feature relative to a slightly tilted or warped
adjacent or surrounding reference surface, rather than the absolute height in the original scan volume
relative to the sensor. The result is increased repeatability of your measurements.
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X (mm)

2D View

Source

M Use Region

Input Plane:
Input Line

Input Point:

3D View

M Add Fixed Transform

Scaling Mode

ransformed Surface ™

Measurement Panel

In Combinations of geometric feature inputs and results on page 534, the following geometric features
are used by a Surface Transform tool in various combinations (a plane, a line, and a point).

| 15910
u 13770
H 11630
9490
7.350
5210
3.0m

X (mm
— -49.974
\

A Surface Plane tool, with the region set to a small left-facing angled surface
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H 15.910
u 13770
H 11.630
9450
7350
5210
3.0m

X (mrm
— -49.974
|

x 24214

¥ (mm)

-42 460

| 15910
u 13770
H 11630
9490
7.350
5210
3.0m

2 9974

¥ (mm)
-42 460

A Surface Position tool (maximum Z), with the region set to the raised point near the top of the data viewer.

Furthermore, in the sections below, two types of data are shown: the original (input) scan data and the
transformed data. When the tool displays the original data, it overlays indicators of the new,

transformed coordinate system on the data.
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m 15910

m 13770
896, u 1163
14325 | 9.490
9733 | - —
5142 ‘I -
0.550 |
4041

5210
3071

M 49 974

¥ (mm) ——=

-42 460

A Surface Transform tool using all three types of geometric feature inputs.
The data viewer is set to display the input surface data with an overlay of the transformed coordinate system.

In the data viewer, the following is displayed:
X, Y, and Z axes

The transformed axes are represented above by the red, green, and blue lines intersecting on the surface
data above. Note how these are rotated with respect to the original coordinate system (the background
grid, axes, and values along the axes).

Origin

The new origin is represented by the dark blue dot at the intersection of the transformed axes.
Plane

The new plane is represented by the cyan rectangle.

Bounding box containing the transformed surface

The bounding box that indicates where the transformed data is in relation to the original coordinate
system.

N To switch between the original and transformed data, choose Surface or Tool in the first drop-
down above the data viewer, respectively.

Combinations of geometric feature inputs and results

The Surface Transform tool accepts all combinations of input geometric features (plane, line, and point).
For details and examples of each, see the following sections.

Plane
New Z=0 XY Plane New X Axis New Origin
Matches the input plane. Parallel to the old X axis. Old origin projected to plane.

Gocator Line Profile Sensors: User Manual Gocator Web Interface « 534



u 13770
H 11630
9.4%0
7.350
5210
3.0m

Original data with overlay

10974

% 251.363

¥ (mm})

-42 460

Transformed data

W 5533
| 0.962

¥ (mm}

-42 460

Line
New X Axis New Origin

New Z=0 XY Plane
The new plane contains the line. The intersection of the new Matches the line. Old origin projected onto the
line.

plane and the old plane is perpendicular to the input line.
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Original data with overlay

1azzs
9733 |

5042 |

0.550 ——

H 15.910
u 13770

11630
4041 ‘.‘
{

|
—— | 10055
|

¥ (mm})

-42 460

Transformed data

i

~|—————|————JI 10055
| | ‘
|

|
| 30.085
1

¥ (mm})

-42 460

The direction of the X axis depends on the tool generating the line that Surface Transform takes as input
You may need to adjust the direction using the Add Fixed Transform settings.

Point

New Z=0 XY Plane

New X Axis New Origin
Through the input point, parallel to old Z=0 plane.  Parallel to the old axis.

The input point.
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Original data with overlay

Transformed data

Plane + Line

New Z=0 XY Plane

Matches the input plane.

1azzs
9733 |
5142 |
0550 |
4041 ‘.‘

f

¥ (mm})

-42 460

New X Axis

Line projected onto the plane

H 15.910
u 13770

H 11630

% 229 580

New Origin
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Original data with overlay

H 15.910
u 13770
H 11630
9.4%0
7.350
5210
3.0m

10974

Transformed data

o316 W 10.136
143257 )

9733 | " 5.560
5142 |

0550 |

u 0.985
4041 |

3581
\ _ X Em':‘g ara -5.166
i } I [ | 7 272
| |
|

7317
i
|

;:‘T““*“fj‘ “u

¥ (mm)

-42 460

Plane + Point

New Z=0 XY Plane New X Axis

New Origin
Matches the input plane.

Parallel to the old X axis.

At the input point, projected onto the plane.
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Original data with overlay

H 15.910
u 13770
H 11630
9.4%0
7.350
5210
3.0m

10974

—— | 2964

|

¥ (mm})

-42 460

Transformed data
5310 W 10104
W 5533
m 0.962
-3.608

¥ (mm}

-42 460

Line + Point
New Origin

New X Axis
The input point projected onto

New Z=0 XY Plane
The new plane contains the line. The intersection of the Matches the line.
the line.

new plane and the old plane is perpendicular to the input

line.
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Original data with overlay

o Z (mm u 15910
143257
9733 | m 13770
5042 | u 11630
0.550 |———— 9.490
4041

i 7.350
5210
3.071

1974

x 275076

¥ (mm})

-42 460

Transformed data

¥ (mm}

-42 460

Plane + Line + Point

New Z=0 XY Plane

New X Axis New Origin
Matches the input plane. The input line projected onto the plane. The input point projected onto the input
line.
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Original data with overlay

0 _

x 248571

Transformed data

W 10.138

W 5560

| 0985
-3581
3.166
12742

¥ (mm}

-42 460

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Scaling Modes
Line profile sensors have independent X and Y resolution settings: the former is set using the Spacing
setting (for more information, see Spacing on page 141), whereas the Y resolution is set using the
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Spacing Interval setting in the Trigger panel (for more information, see Trigger Settings on page 128).
In many applications, the X resolution can be as much as 3-5 times higher than the Y resolution. Rotating
scan data around Z greater than 45 degrees (for example, with the Transform tool) when there is a large
difference between X and Y resolutions can result in significant data quality reduction. To avoid data
quality reduction, choose one of the scaling modes that the tool offers (see below).

Measurements, Data, and Settings

Measurements

Measurement

Running Time (ms)

The amount of time required for tool execution. Used for diagnostic purposes.

Data

Type Description

Transformed Surface The transformed surface. Available via the Stream drop-

down in other tools.

Parameters

Parameter Description

Source The sensor, or combination of sensors, that provides data for the tool's
measurements. For more information, see Source on page 211.

Input Plane The plane the tool uses to transform the surface scan data.

Input Line The line the tool uses to transform the surface scan data.

Input Point The point the tool uses to transform the surface scan data.
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Parameter

Scaling Mode

Add Fixed Transform

Use Region

Filters

Decision

Description

Determines whether the tool scales the X or Y resolution so that they are the
same (a 1:1 ratio), or leaves the X and Y resolutions as the original. One of the
following.

o Optimal (uniform)

Brings the X/Y resolution ratio to 1:1 while preserving the pixel area. Best for
random rotation around Z. Provides a balance between the highest and
lowest possible resolutions, requiring an average amount of memory and
processing time compared to the High Oriented (uniform) or Low Oriented

(uniform) options.
« High Oriented (uniform)

Interpolates the lower resolution to match the higher resolution (between

X and Y)in the input. Choose this option when increased resolution is
preferred over speed and low memory usage. (This can result in a very high
resolution output, creating a lot of data for subsequent tools to process. This
can in turn result in slower processing.)

« Low Oriented (uniform)

Decimates the higher resolution to match the lower resolution (between X
and Y) in the input. Choose this option when speed and low memory usage
is preferred over resolution. (It can result in significant data quality reduction
with large Z rotations if the X and Y resolutions of the input are very
different.)

« Original Resolution

Keeps the original X and Y resolution of the scan. Use this option only when
you expect little or no Z rotation. Otherwise, with X/Y resolution ratios that
are not 1:1, large rotation around Z results in severe data quality reduction

For more information, see Scaling Modes on page 541.

When enabled, displays X, Y, and Z offset and angle fields you can use to set
additional transformations, which are applied after any transformations supplied
by the input geometric features.

Setting a fixed transformation can be useful if the geometric features the tool
uses results in data rotated to an unusual orientation; you could, for example,
rotate the data 90 or 180 degrees so that it is in the "expected" orientation, or
shift it so that it's easier to work with.

When this setting is enabled, the tool only outputs the surface contained in the
defined region.

The filters that are applied to measurement values before they are output. For
more information, see Filters on page 227.

The Max and Min settings define the range that determines whether the
measurement tool sends a pass or fail decision to the output. For more
information, see Decisions on page 226.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 543



Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

R

For more information on anchoring, see Measurement Anchoring on page 229.
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This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not

D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Vibration Correction tool analyzes variation in surface data to remove high frequency noise in the
data. The tool is useful for improving repeatability and accuracy of measurements when subtle

vibrations in your transport system introduce height variations. The tool's intended use is to send
corrected surface data to other tools.

The Vibration Correction tool requires at least 64 lines of data in the surface data it receives as
input to be able to output corrected surface data.

Uncorrected surface data Corrected surface data: a better

representation of the actual target

Stream: Surface

Source: op

M Correct region only
™ Use Region

Region

(4
liii

Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Data and Settings

Data

Type

Corrected Surface

Difference Surface

Description

Surface data corrected for vibration, available for use as
input in the Stream drop-down in other tools.

Diagnostic Surface data showing the difference
between the corrected surface and the original.
Available for use as input in the Stream drop-down in
other tools

Parameters
Parameter Description
Source The sensor, or combination of sensors, that provides data

Correct region only

for the tool's measurements. For more information, see
Source on page 211.

If enabled, only the area under the region is corrected for
vibration in the output surface data. This setting can be
useful if vibration regularly occurs in a specific area of the
scan data.

This option is only displayed if Use Region is enabled.

Use Region When enabled, lets you set a region and optionally choose
to apply vibration correction only to that region (using
Correct region only).

Region The region whose data the tool will use to calculate the
vibration correction.

Anchoring

Anchor Description

X Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

N A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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The Volume tool determines the volume, area, and thickness of a part.
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Filters =
Decision

Min: 6540 | mm

Max: 6560 | mme
Measurement Panel

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.
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Measurements

Measurement

Volume

Measures volume in XYZ space.

Area
Measures area in the XY plane.

The area is the number of valid points multiplied by the X
and Y resolution. Note that this is different compared to the
area calculations produced by Surface Segmentation and
Surface Blob; for more information, see the descriptions of
the Area {n} measurements in Segmentation on page 492 and
Blob on page 355.

Thickness
Measures thickness (height) of a part.

Parameters

lllustration

<y

Thickness

Parameter

Source

Region

Location

(Thickness measurement only)

Filters

Gocator Line Profile Sensors: User Manual

Description

The sensor, or combination of sensors, that provides data
for the tool's measurements. For more information, see
Source on page 211.

The region to which the tool's measurements will apply. For
more information, see Regions on page 211.

One of the following:

« Max

« Min

« Average

o Median

« 2D Centroid (height of the centroid in the XY plane)

« 3D Centroid (height of the centroid in the XYZ space).
The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.
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Parameter

Description

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Anchoring

Anchor Description

X, Y, orz Lets you choose the X, Y, or Z measurement of another tool
to use as a positional anchor for this tool.

Z angle Lets you choose the Z Angle measurement of another tool to
use as an angle anchor for this tool.

D A measurement must be enabled in the other tool for it to be available as an anchor. The anchor

measurement should also be properly configured before using it as an anchor.

D For more information on anchoring, see Measurement Anchoring on page 229.
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A Script measurement can be used to program a custom measurement using a simplified C-based
syntax. A script measurement can produce multiple measurement values and decisions for the output.

For more information on script tool syntax, see Scripts on page 572.

Code i ]
double Volumelkrea = Measurement Value(4):
f (Measurement Valid(4))
Qutput_Set (Volumelrea + 10000, 1):

Cutput_Setht (0, 0);

i
;
!
{
)

on or "Ctri+S' to apply change.
it full screen.

Output: Add
1604.250 Q

Id: o

To create or edit a Script measurement:

1. Add a new Script tool or select an existing Script measurement.
2. Editthe script code.

3. Add script outputs using the Add button.
For each script output that is added, an index will be added to the Output drop-down and a unique ID
will be generated.
To remove a script output, click on the @ button next to it.

4. Click the Save button [ to save the script code.
If there is a mistake in the script syntax, the result will be shown as a "Invalid" with a red border in the
data viewer when you run the sensor.
Outputs from multiple measurement tools can be used as inputs to the script. A typical script would
take results from other measurement tools using the value and decision function, and output the result
using the output function. Stamp information, such as time and encoder stamps, are available in the
script, whereas the actual 3D point cloud data is not. (The script engine is not powerful enough to
process the data itself.) Only one script can be created.
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Feature Measurement

The following sections describe Gocator's Feature tools.

Feature tools produce measurements based on more complex geometry, letting you implement
applications more quickly by reducing dependence on writing scripts to accomplish these kinds of
measurements. Feature tools take geometric features generated by other tools as input and perform
measurements on those features.

Feature tools are available in either Profile or Surface mode.

O The Circle geometric feature currently cannot be used by any of the built-in Feature tools.
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The Feature Create tool lets you generate geometric features from other geometric features (ones
generated by other tools). For example, you can create a line from two points, or create a plane from a
point and a line. The tool can generate points, lines, circles, or planes. You can also extract measurement
values from the geometric features generated by other tools; you can use these values as decisions or
use them as anchors in other tools. The advantage of the Feature Create tool is that it means you need
to rely less on Script tools or SDK/GDK applications to perform complex geometric operations.

For example, in the following, a Feature Create tool takes the hole geometric features output by two
Surface Hole tools to generate a line geometric feature (near-vertical yellow line between the cyan hole
center points).

X (mm)

You could perform measurements on the resulting line (X, Y, and Z positional measurements on the line's
center point, and, more importantly, angle measurements on the line). You could also use the line's
Z angle as an anchor in other tool's in order to increase repeatability.
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e

Output: Line from two points :
Point 1: Surface Hole - top/Center P... ¥
Point 2: Surface Hole - bottom/Cent... ¥
Show Detail

B cucmer: [T
X -4.981 [
Y 1.459 [
zZ 4134
X Angle -0.494 [
Y Angle -162.563 [
Z Angle 91.573

ID: | 18]
Filters =
Decision

Min: | 0| mm
Max: | 0| mm

Measurement Panel

The following sections describe the output types available in the Output drop-down, the inputs required
by each output, and the resulting output.

Line from Two Points

The Line from two points type of output takes two point geometric features as input.

The resulting output is a line geometric feature connecting the two points.
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N 7.000
H 6081
B 5163
4244
3.325
2.407
1.488

' 51362 bR 4

X (mm)

Aline between the center point of a hole and the corner of the chip.
(The corner is the intersect point resulting from the Feature Intersect tool,
taking the left vertical and lower horizontal line edges of the chip as input.)

The X, Y, and Z measurements return the midpoint of the line. The X, Y, and Z Angle measurements
return the angle of the line.

Perpendicular or Parallel Line from Point and Line

These types of output take a point and a line geometric feature as input to create another line.
For both of these types of line output, the X, Y, and Z measurements return the position of the point.
For perpendicular line output, the X, Y, and Z angle measurements return the angles of the line.

For parallel line output, the Z angle measurement returns the angle of the line; the X and Y angle
measurements both return 180.000.

In the following, the tool generates a roughly vertical line (yellow) perpendicular to the input line (cyan
line along the left edge of the large integrated circuit), passing through the input point (cyan dot at the
center of the hole).
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X (mm)

In the following, the tool generates a roughly horizontal line (yellow) parallel to the input line (cyan line
along the bottom edge of the large integrated circuit), passing through the input point (cyan dot at the

center of the hole).
L
S e

o,

|

'|W' .
0 3 » - i
O O ] o J L S

X (mmy)

Perpendicular Line from Point to Plane
Creates a perpendicular line from a point up to a plane.

Projected Point on Plane
Creates a point projected onto a plane.
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Projected Line on Plane
Creates a line projected onto a plane.

Circle from Points

The Circle from points output type takes three point geometric features and fits a circle to those
points. The circle is always on the XY plane.

The X, Y, and Z measurements return the center of the circle. The X, Y, and Z Angle measurements return
a0.000 value.

X (mm)

Circle generated from the center points of the two holes and the corner of the chip (cyan points).
(The corner is the intersect point resulting from the Feature Intersect tool,
taking the left vertical and lower horizontal line edges of the chip as input.)

Plane from Point and Normal
Creates a plane from a point and a normal.

Plane from Three Points
Creates a plane from three points.

Line from Two Planes

The Line from two planes output type takes two plane geometric features as input and creates a line
at their intersection.

The X, Y, and Z measurements return the midpoint. The X, Y, and Z Angle measurements return the angle
of theline.
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Aline generated at the intersection of two planes. The Z angle is indicated.

Point from Three Planes

The Point from three planes output type takes three plane geometric features as input and creates a
point at their intersection.

The X, Y, and Z measurements return the position of the intersect point. The X, Y, and Z Angle
measurements return 0.000 values.

simplified view

18916 7 (mm
14325 '|I
9733 |
5.142 '|I
0550 |

¥ (mm)—

-42 460

A point generated at the intersection of two planes. The Y position is indicated here.
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Point from Line and Circle
Creates a point from a line and a circle (their intersection).

Point or Line
The Point and Line types of output take a point or a line geometric feature as input, respectively.

These outputs are useful if the tool takes features generated by another Feature Create tool as input, on
which you want to perform measurements in the second Feature Create tool. Also, this can be useful if
you have developed GDK tools that only generate geometric features (no measurements): you can use
this tool to extract those measurements.

For point output, the X, Y, and Z measurements return the X, Y, and Z position of the point; the angle
measurements all produce 0.000 as values.

Positional measurements of a point
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For line output, the X, Y, and Z measurements return the midpoint of the line. The Z Angle measurement
returns the angle of the line around the Z axis. The X angle is always 0.000, and the Y angle is always
180.000.

See Adding and Configuring a Measurement Tool on page 208 for instructions on how to add
measurement tools.

Measurements

Measurement lllustration

XY Z

The X, Y, and Z positions of some aspect of the geometric
feature. For more information, see the sections above.

X Angle, Y Angle, Z Angle

The X, Y, and Z angles of some aspect of the geometric
feature. For more information, see the sections above.

Note that even when enabled on the Features tab, not all features are generated. (For example, with
Line selected as the output type, only a line geometric feature can be generated: point, circle, and plane
features are not generated.)

Features

Type Description

Point The generated point geometric feature.

Line The generated line geometric feature.

Circle The generated circle geometric feature.

Plane The generated plane geometric feature.

Parameters

Parameter Description

Output The type of output the tool generates. Switching between
the options changes the input types displayed in the tool.

Show Detail Toggles the display of the input geometric features in the
data viewer.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines

whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.
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The Feature Dimension tool provides dimensional measurements from a point geometric feature to a
reference point, line, or plane geometric feature.

Some examples:

« Measuring the distance between the center of a hole and an edge.

« Measuring the distance between the centers of two holes.

« Measuring the distance between a point and a plane.

« Measuring the distance between a point and the closest point on a circle.

« Obtaining the length of a stud by measuring the distance between its tip and base.

The sensor compares the measurement value with the values in Min and Max to yield a decision. For
more information on decisions, see Decisions on page 226.

See Adding and Configuring a Measurement Tool on page 208 for instructions on how to add
measurement tools.

o

Top (120 uS) Edifameiers
Point Profile Circle - Left/Center P.__+
Reference Feature Profile Circle - Right/Center... 5
20.552 N[¥)
ID: 4
Parameters '-:,-_:_"_:_:_.
Fliters =
Decision

Min:

Max: 5| mm
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2D View 3D View

Point Surface Hole/Center Point
Reference Feature Surface Edge/Edge Line

1D 4
Parameters m

Fliters =
Declslon

Min: 1.5 | mm
Max: 55| mm

Measurement Panel
D In the following measurement descriptions, the first geometric feature is set in the Point drop-

down. The second geometric feature is set in the Reference Feature drop-down.

When Reference Feature is set to a feature other than a point, such as a circle or a line,
O measurements are between the point in Point and the nearest point on the reference feature
(for example, the nearest point on a circle).
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Measurements

Measurement Illustration
Width Edge line
from
Point-point. The difference on the X axis between the points. Center Surface
Point from Edge tool
Point-line: The difference on the X axis between the point Hole taol
: , . . o Width ~

and a point on the line. For profiles, the point on the line is =
at the same Z position as the first point. For surface data, \ z
the point on the line is at the same Y position. ) k:
Point-plane: The difference on the X axis between a point
and a point on the plane with the same Y and Z coordinates
as the first point (or the intersection of the plane and a line
from the first point, parallel to the X axis).
Length Edge line
Point-point. The difference on the Y axis between the points. Center ;rfr'gce

o . . . Point from / Edge tool
Pointline: The difference on the Y axis between the point Hole tool
and, for profiles, the nearest point on the line; currently, Length——=

always zero. For surface data, the point on the line is at the

same X position as the first point. i i .
Point-plane: The difference on the Y axis between the point X k

and a point on the plane with the same X and Z coordinates

as the first point (or the intersection of the plane and a line
from the first point, parallel to the Y axis).

Height
Point-point. The difference on the Z axis between the points.

Point-line: The difference on the Z axis between the point Height

and, for profiles, a point on the line at the same X position

as the first point. For surface data, the point on the line is
the one nearest to the first point.

Point-plane: The difference on the Z axis between the point
and a point on the plane with the same X and Y coordinates
as the first point (or the intersection of the plane and a line
from the first point, parallel to the Z axis).

Distance

Point-point. The direct, Euclidean distance between two
point geometric features.

Pointline: The direct, Euclidean distance between a point Distance

and the nearest point on the line.

Point-plane: The direct, Euclidean distance between a point
and the nearest point on the plane.
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Measurement lllustration

Plane Distance

Point-point. The distance between two point geometric

features. For profile data, the points are projected onto the |
Plane

Distance
\

XZ plane (always the same as the Distance measurement).
For surface data, the points are projected onto the XY plane.

Point-line: The distance between a point and a line. For
profile data, projected onto the XZ plane (always the same
as the Distance measurement). For surface data, the
distance is projected onto the XY plane.

Point-plane: The distance between a point and a plane. For
profiles, the distance is projected onto the XZ plane (always
the same as the Distance measurement). For surface data,
the distance is projected onto the XY plane.

Parameters

Parameter Description

Stream The data that the tool will apply measurements to.

This setting is only displayed when data from another tool is
available as input for this tool.

If you switch from one type of data to another (for example,
from section profile data to surface data), currently set
input features will become invalid, and you will need to

choose features of the correct data type.
Point A point geometric feature generated by another tool.

Reference Feature A feature generated by another tool. Dimensional
measurements are calculated from the reference feature to
the pointin the Point setting.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines
whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on

page 226.
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The Feature Intersect tool returns the intersection of a line or plane geometric features and a second line
or plane geometric feature. For line-line intersections, the lines are projected onto the Z = reference Z
line plane for features extracted from a surface, and the intersection of the lines projected onto theY =0
plane for features extracted from a profile. The angle measurement between the two lines is also
returned. The lines the tool takes as input are generated by other tools, such as Surface Edge or Surface

Ellipse.

The Feature Intersect tool saves you from having to write complicated calculations in script tools to find
intersect point between lines. Previously, calculating the intercept point of two lines was difficult and
prone to bugs, involving finding lines in indirect ways.

The Feature Intersect tool's positional measurements are particularly useful as anchor sources. For
example, you can easily find a corner point on a part from two edges (produced by two Surface Edge
tools) and using the X and Y positions as anchor sources.

When you use these positional anchors in combination with a Z Angle anchor from tools such as Surface
Edge, you can achieve extremely robust, repeatable measurements.

D This tool's Angle measurement cannot be used as an angle anchor source. Only Z Angle
measurements can be used as angle anchor sources.

For more information on anchoring, see Measurement Anchoring on page 229.

The Feature Intersect tool can also generate a point geometric feature representing the point of
intersection of the lines that the Feature Dimension tool can use in measurements.

The sensor compares the measurement value with the values in Min and Max to yield a decision. For
more information on decisions, see Decisions on page 226.

See Adding and Configuring a Measurement Tool on page 208 for instructions on how to add
measurement tools.
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Top {120 us)

Feature 1 Profile Line - Left/Line v

Feature 2. Profile Line - Right/Line *

'_”! surements | Features

O

O

O

17.970 N[¥

ID: 3

Parameters

Fliters E=
Declslon

Ivin: -18 | mm

ax: -17.9 | mm

2D View 3D View
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Feature 1:

Feature 2:

Parameters

Surface Edge Left/Edge Line *

Surface Edge Right/Edge Line +

R === Features ———————

Angle

0473 [%

-77.937

o

——— Parameters M

-78 | mm

—?7.9|mm

Measurement Panel

Measurements
Measurement Illustration
X

Edge lines
Line-Line: The X position of the intersect point between the igopr;‘r;‘”t’é’
lines. Surface

Line-Plane: The X position of the intersect point between the
line and the plane.

Plane-Plane: The X position of the center of the line

intersecting the planes.
Y

Line-Line: The Y position of the intersect point between the
lines.

Line-Plane: The Y position of the intersect point between the
line and the plane.

Plane-Plane: The Y position of the center of the line
intersecting the planes.

z

Line-Line: The Z position of the intersect point between the
lines.

Line-Plane: The Z position of the intersect point between the
line and the plane.

Plane-Plane: The Z position of the center of the line
intersecting the planes.
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Edge tools

Y

L.

\/x,v,orz\

4
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Measurement lllustration

Angle
g Edge lines
Line-Line: The angle between the lines, as measured from ’;Lopr;‘rta‘“t’:
the line selected in Reference Feature to the line selected égrface | \ Angle
L. ge tools
in Line.

Line-Plane:The angle between the line and the

Y

perpendicular projection of the line onto the plane, as z
measured from the plane geometric feature selected in
X

Reference Feature to the line selected in Line.

Plane-Plane:The angle between the two planes, as measured

from the plane geometric features selected in Feature 1 In the following image, the angle is measured between two

and Feature 2 planes (the small angled surfaces facing each other in the

o ) center of the image).
For line-line and line-plane angle measurements, the Angle

Range setting determines how angles are expressed. (The
setting does nothing with plane-plane angle
measurements.)

Features

Type Description

Intersect Point The intersect point of the two features.

Parameters

Parameter Description

Stream The data that the tool will apply measurements to.
This setting is only displayed when data from another tool is
available as input for this tool.
If you switch from one type of data to another (for example,
from section profile data to surface data), currently set
input features will become invalid, and you will need to
choose features of the correct data type.

Feature 1 Aline or plane geometric feature generated by another tool.

Feature 2 Aline or plane geometric feature generated by another tool.

For the Angle measurement, the angle is measured from
this feature.
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Parameter Description

Angle Range Determines the angle range.

(Angle measurement only; does nothing with plane-plane

measurements)

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines

whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.

Gocator Line Profile Sensors: User Manual Gocator Web Interface * 568



This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not
D accelerated (either by a PC-based application or by GoMax). The tool is supported in emulator
scenarios.

The Feature Robot Pose tool takes geometric features as input and outputs positional and rotational
values. You can use these values in a robot system to control the robot.

In the following images, the Robot Pose tool has returned positional (X, Y, and Z) and rotational (roll,
pitch, and yaw) information on a part.

2.615 [

-2.9% ¥

z 22.909 [¥
Re 0.267 ¥
Pitch 0623 [
Yaw -25.100 @

Measurement Panel
At a minimum, the Robot Pose tool needs the following input:

« APoint geometric feature to determine XYZ information

« APlane geometric feature to determine roll and pitch (rotation around the X and Y axes)
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Including a Line geometric feature lets the tool also return yaw (Z rotational information). For example,
to get pose information for the part shown below, you could first configure a Surface Bounding Box tool
and a Surface Plane tool.

A
o+«
o
Surface Plane w [+ x]
Feature Robot Pose s Do
=

Surface Bounding Box L B0
o
o+ )
Feature Robot Pose “Do

¥4 Regions 1 Region N La]

X (mm)

Surface Plane tool on flat area of part.

With both tools, you must enable the required feature outputs on the Feature tabs:

7 Measurements MEERil=S
Box Axis Line ™ ™

Enabled geometric features in Features tabs of Bounding Box and Plane tools, respectively.

Then select the features as input (the first three parameters) in the Robot Pose tool:
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Parameters

Point: Surface Bounding Box/Cent... ¥
Plane: Surface Plane/Plane :
Z Angle Line: Surface Bounding Box/Box ... +

Show Details

For information on adding, managing, and removing tools and measurements, as well as detailed
descriptions of settings common to most tools, see Tools Panel on page 208.

Measurements and Settings

Measurements

Measurement Illustration
XY Z

The X, Y, and Z positions of the Point geometric feature.

Roll, Pitch, Yaw

The rotational angles of the Plane and Line geometric

feature.

Data

Type Description

Matrix Data containing a matrix representing the same pose as the tool's measurements. It can be

deserialized into a GoRobotMatrix structure using the GoRobot library.

Parameters

Parameter Description

Point The Point geometric feature the tool extracts the X, Y, and Z
measurements from. This input is required.

Plane The Plane geometric feature the tool extracts the Roll and
Pitch measurements from. This input is required.

Z Angle Line The Line geometric feature the tool extracts the Yaw
measurement from.
This input is optional. If you omit it, the X and Y axes will be
parallel to the sensor's X and Y axes.

Show Details Toggles the display of additional visualizations in the data
viewer.

Filters The filters that are applied to measurement values before
they are output. For more information, see Filters on
page 227.

Decision The Max and Min settings define the range that determines

whether the measurement tool sends a pass or fail decision
to the output. For more information, see Decisions on
page 226.
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Script tools use outputs from other measurement tools to produce custom measurements.

Similar to other measurement tools, a script tool can output multiple measurement values and
decisions. Scripts are added, configured, and removed much like other measurement tools; for more
information on this, see Script under Profile Measurement on page 266 or Surface Measurement on
page 342.

Scripts are limited to 128 kilobytes of memory. As a general guideline, calculate the combined
O memory used by the script given its length in characters and the number and types of variables
the script uses.

Script tools use a simplified C-based syntax. The following elements of the Clanguage are supported:

Supported Elements

Elements Supported

Control operators if, while, do, for, switch and return.

Data types char, int, unsigned int, float, double, long long (64-bit integer).

Arithmetic and Standard C arithmetic operators, except ternary operator (i.e.,

logical Operator "condition?trueValue:falseValue"). Explicit casting (e.g., int a = (int) a_float) is not supported.
Function Standard C function declarations with argument passed by values. Pointers are not supported.

declarations
Array declarations  Standard C array declarations. For example: float measurements[5].

Standard arithmetic +, -, *, /, %, ++, --
functions

The script engine provides the following types of functions:

« Measurement

o Output

« Memory

« Runtime variable
« Stamp

« Math

Measurement Functions

Function Description

int Measurement_Exists(int id) Determines if a measurement exists by ID.
Parameters:
id - Measurement ID
Returns:
0 - measurement does not exist

1 - measurement exists
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Function

Description

int Measurement_Valid(int id)

double Measurement_Value (int id)

int Measurement_Decision (int id)

int Measurement_NameExists(char* toolIName,

char* measurementName)

int Measurement_lId (char* toolIName, char*
measurementName)

Gocator Line Profile Sensors: User Manual

Determines if a measurement value is valid by its ID.

Parameters:

id - Measurement ID
Returns

0 - Measurement is invalid

1- Measurement is valid

Gets the value of a measurement by its ID.

Parameters:

id - Measurement ID

Returns:

Value of the measurement

0 - if measurement does not exist

1 - if measurement exists

Gets the decision of a measurement by its ID.

Parameters:

ID - Measurement ID

Returns:

Decision of the measurement

0 - if measurement decision is false

1 - If measurement decision is true

Determines if a measurement exist by name.

Parameter:

tooIName - Tool name

measurementName - Measurement name

Returns:
0 - measurement does not exist

1 - measurement exists

Gets the measurement ID by the measurement name.

Parameters:

tooIName - Tool name

measurementName - Measurement name

Returns:
-1 - measurement does not exist

Other value - Measurement ID
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Qutput Functions

Function Description

void Output_Set (double value, int decision) Sets the output value and decision on Output index 0. Only the last
output value / decision in a script run is kept and passed to the Gocator
output. To output an invalid value, the constant INVALID_VALUE can be
used (e.g., Output_SetAt(0, INVALID_VALUE, 0))

Parameters:
value - value output by the script
decision - decision value output by the script. Can only be 0 or 1

void Output_SetAt(unsigned int index, Sets the output value and decision at the specified output index. To
double value, int decision) output an invalid value, the constant INVALID_VALUE can be used (e.g.,
Output_SetAt(0, INVALID_VALUE, 0))

Parameters:

index - Script output index

value - value output by the script

decision - decision value output by the script. Can only be 0 or 1

void Output_Setld(int id, double value, int  Sets the output value and decision at the specified script output ID. To
decision) output an invalid value, the constant INVALID_VALUE can be used (e.g.,
Output_Setld(0, INVALID_VALUE, 0))

Parameters:

id - Script output ID

Memory Functions
Function Description
void Memory_Set64s (int id, long long Stores a 64-bit signed integer in persistent memory.
value) Parameters:
id - ID of the value
value - Value to store
long long Memory_Get64s (int id) Loads a 64-bit signed integer from persistent memory.

Parameters:
id - ID of the value
Returns:
value - Value stored in persistent memory
void Memory_Set64u (int id, unsigned long Stores a 64-bit unsigned integer in the persistent memory
long value) Parameters:
id - ID of the value
value - Value to store
unsigned long long Memory_Get64u (int id) Loads a 64-bit unsigned integer from persistent memory.
Parameters:

id - ID of the value
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Function Description

Returns:

value - Value stored in persistent memory
void Memory_Set64f (int id, double value)  Stores a 64-bit double into persistent memory.

Parameters:

id - ID of the value

value - Value to store

double Memory_Get64f (int id) Loads a 64-bit double from persistent memory. All persistent memory
values are set to 0 when the sensor starts.

Parameters:

id - ID of the value

Returns:

value - Value stored in persistent memory
int Memory_Exists (int id) Tests for the existence of a value by ID.

Parameters:

id - Value ID

Returns:

0 - value does not exist

1 - value exists

void Memory_Clear (int id) Erases a value associated with an ID.
Parameters:
id - Value ID

void Memory_ClearAll() Erases all values from persistent memory

Runtime Variable Functions

Function Description
int RuntimeVariable_Count() Returns the number of runtime variables that can be accessed.
Returns:

The count of runtime variables.
int RuntimeVariable_Get32s(int id) Returns the value of the runtime variable at the given index.
Parameters:
Id - ID of the runtime variable
Returns:

Runtime variable value

Stamp Functions

Function Description

long long Stamp_Frame() Gets the frame number of the last frame.
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Function

Description

long long Stamp_Time()

long long Stamp_Encoder()

long long Stamp_EncoderZ()

unsigned int Stamp_Inputs()

Math Functions

Gets the time stamp of the last frame.

Gets the encoder position of the last frame when the image data was
scanned/taken.

Gets the encoder position at the time of the last index pulse of the last
frame.

Gets the digital input state of the last frame. Returns a bit field
representing digital input states.

Function

Description

float sqrt(float x)

float sin(float x)

float cos(float x)

float tan(float x)

float asin(float x)

float acos(float x)

float atan(float x)

float pow (float x, float y)

float fabs(float x)

Example: Accumulated Volume

Calculates square root of x

Calculates sin(x) (x in radians)

Calculates cos(x) (x in radians)

Calculates tan(x) (x in radians)

Calculates asin(x)

Calculates acos(x)

Calculates atan(x)

Calculates the exponential value. x is the base, y is the exponent

Calculates the absolute value of x

The following example shows how to create a custom measurement that is based on the values from
other measurements and persistent values. The example calculates the volume of the target using a
series of box area measurement values.

/* Calculate the volume of an object by accumulating the boxArea measurements*/

/* Encoder Resolution is 0.5mm.

*/

/* BoxArea Measurement ID is set to 1*/

long long encoder res = 500;

int id = 1;

long long boxArea = Measurement_Value(id);

long long Volume = Memory Get64s(0) + boxArea;

Memory Set64s (0, Volume);
if (Volume > 1000000)

{
Output Set (Volume, 1);
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}

else

{
Output Set (Volume, 0);
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Output

The following sections describe the Output page.

Output Page Overview

Output configuration tasks are performed using the Output page. Gocator sensors can transmit data
and measurement results to various external devices using several output interface options.

D Up to two outputs can have scheduling enabled with ASCII as the Serial output protocol. When
Selcom is the current Serial output protocol, only one other output can have scheduling enabled.
55

) ceu: 0% ‘@’
Speed: 0 Hz w
CINOTIAN Dashboard T .

A

X <

Measure

- S

Job6 [default]

£ Y Replay '\"g':;

Output
1 T Ethernet Protocol: Gocator
L Protocol and data selection
2 — 1n Digital 1 Information Data
Trigger event and pulse width The Gocator Protocol uses TCP messages to command the | Send Name Id
3 L Digital 2 sensor and to transmit data and measurement results to a Profiles
Ln' Trigger event and pulse width client computer. The user selects which measurements and Top

what type of scan data to send (Video, 3D, Intensity). 3D data

4 T f\j ?'?“c""? e s i can be in the form of Ranges, Profiles or Surfaces depending Profile Intensities
rigger event and current scaling S Cotot e - Top
| serial
5 -E Protocol and data selection All of the tasks that can be accomplished via the Gocator's Moo enety
web interface can be accomplished programmatically by | Profile Dimension Width 0
sending and receiving Gocator Protocol control commands. Trigger Event
[ ] Exposure End

Auto Disconnect
Auto disconnect if the sensor is unable to send data.

Timeout: 105

B Quick Edit

Category

Ethernet

Digital Output 1

Digital Output 2

Analog Panel

Serial Panel
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Description

Used to select the data sources that will transmit data via Ethernet. See Ethernet
Output on the next page.

Used to select the data sources that will be combined to produce a digital
output pulse on Output 1. See Digital Output on page 583.

Used to select the data sources that will be combined to produce a digital
output pulse on Output 2. See Digital Output on page 583.

Used to convert a measurement value or decision into an analog output signal.
See Analog Output on page 586.

Used to select the measurements that will be transmitted via RS-485 serial
output. See Serial Output on page 589.

Gocator Web Interface * 578



Ethernet Output

A sensor uses TCP messages (Gocator protocol) to receive commands from client computers, and to
send video, laser profile, intensity, and measurement results to client computers. The sensor can also
receive commands from and send measurement results to a PLC using ASCIl, Modbus TCP, PROFINET, or
EtherNet/IP protocol.

See Protocols on page 720 for the specification of these protocols.

The specific protocols used with Ethernet output are selected and configured within the panel.

The Gocator protocol is always on and its output is always available, regardless of the output
O you choose. This allows simultaneous connections via an SDK application and a PLC, letting you
for example archive or display scan data on a PC while controlling equipment with a PLC.

Output
Ethernet Protocol: Gocator B
Protocol and data selection
1 Digital 1 Information Data
Trigger event and pulse width The Gocator Protocol uses TCP messages to command the | Send Name Id
Digital 2 sensor and to transmit data and measurement results to a Profiles
i Trigger event and pulse width client computer. The user selects which measurements and T3

what type of scan data to send (Video, 3D, Intensity). 3D data

/\j An.alog ) can be in the form of Ranges, Profiles or Surfaces depending | Profile Intensities
Trigger event and current scaling

on Gocator series. [ ] Top
Serlal
Protocol and data selection All of the tasks that can be accomplished via the Gocator's Measrements
web interface can be accomplished programmatically by Profile Dimension Distance 2
sending and receiving Gocator Protocol control commands. [ ] Profile Groove X 1
Trigger Event
[ Exposure End

Auto Disconnect
Auto disconnect if the sensor is unable to send data.

Timegut: 10|s

To receive commands and send results using Gocator Protocol messages:
1. Gotothe Output page.

2. Click on the Ethernet category in the Output panel.

3. Select Gocator as the protocol in the Protocol drop-down.

4. Checkthe video, profile, intensity, or measurement items to send.

5. (Optional) Uncheck the Auto Disconnect setting.
By default, this setting is checked, and the timeout is set to 10 seconds.

All of the tasks that can be accomplished with the Gocator's web interface (creating jobs, performing
alignment, sending data and health information, and software triggering, etc.) can be accomplished
programmatically by sending Gocator protocol control commands.
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QOutput

Ethernet Protocol: Modbus +
Protocol and data selection

Digital 1 Configuration Map
i Trigger event and pulse width M Buffering Name Register  Type
Digital 2 The Modbus TCP protocol can be used to operate a sensor Control =
i1 Trigger event and pulse width from a PLC. Modbus TCP only supports a subset of the tasks | Command 0 16-bit
- that can be accomplished in the web interface (Start, Stop, Arguments 1 var
Analog Align and Switch Job), and only measurement results canbe | 7 g
Trigger avent and current scaling transmitted to the PLC. State
. Sensor State 300 16-bit
Serial Buffering should be enabled when part detection is used
Protocol and data selection and if multiple ohjects may be detected within a time frame | Command in Progress 30 16-bit
shorter than the polling rate of the PLC. Alignment State 302 16-bit
If buffering is enabled, the PLC must read the Advance  Encoder 303 64-bit
register to advance the queue before reading the  Time 307 64-bit
measurement results.
Job Name Length 3n 16-bit
Job Name 312 var
Runtime Variables
Index 0 375 32-bit
Index 1 377 32-bit
Index 2 379 32-bit
Index 3 381 32-bit
Stamp -

To receive commands and send results using Modbus TCP messages:
1. Goto the Output page.
2. Click on Ethernet in the Output panel.

3. Select Modbus as the protocol in the Protocol drop-down.
Unlike the Gocator Protocol, you do not select which measurement items to output. The Ethernet panel
will list the register addresses that are used for Modbus TCP communication.
The Modbus TCP protocol can be used to operate a sensor. Modbus TCP only supports a subset of the
tasks that can be performed in the web interface. A sensor can only process Modbus TCP commands
when Modbus is selected in the Protocol drop-down.

4. Check the Buffering checkbox, if needed.
Buffering is needed, for example, in Surface mode if multiple objects are detected within a time frame
shorter than the polling rate of the PLC.
If buffering is enabled with the Modbus protocol, the PLC must read the Advance register to advance
the queue before reading the measurement results.
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Output

Ethernet Protocol: EtherMet/IP
Protocol and data selection

n
n
n

Digital 1

Trigger event and pulse width
Digital 2

Trigger event and pulse width
Analog

Trigger event and current scaling
Serial

Protocol and data selection

Configuration

Byte Order: Big Endian

M Explicit Message Buffering
M implicit Messaging
Trigger Override: Override Off

EtherNet/IP supports a subset of the tasks that can be
accomplished in the web interface and measurement
results can be transmitted to a connected device.

Buffering should be enabled when part detection is used
and if multiple objects may be detected within a time frame
shorter than the polling rate of the PLC.

Download EDS File

Map - Explicit Messaging
MName

Command

Command

Arguments

State

Sensor State
Command in Progress
Alignment State
Encoder

Time

Job Name Length

Job Name

Runtime Variables
Index 0

Index 1

Index 2

Index 3

Stamp

Register Type
4] 8-bit
var
0 8-bit
1 8-bit
2 8-bit
] 64-bit
1 64-bit
19 8-bit
20 var
84 32-bit
83 32-bit
92 32-bit
96 32-bit

To receive commands and send results using EtherNet/IP messages:

1.

2.

Go to the Output page.

Click on Ethernet in the Output panel.

Select EtherNet/IP in the Protocol option.

Unlike using the Gocator Protocol, you don't select which measurement items to output. The Ethernet
panel will list the register addresses that are used for EtherNet/IP messages communication.

The EtherNet/IP protocol can be used to operate a sensor. EtherNet/IP only supports a subset of the
tasks that can be accomplished in the web interface. A sensor can only process EtherNet/IP commands
when the EtherNet/IP is selected in the Protocol option.

Check the Explicit Message Buffering option, if needed.

Buffering is needed, for example, in Surface mode if multiple objects are detected within a time frame
shorter than the polling rate of the PLC. If buffering is enabled with the EtherNet/IP protocol, the buffer
is automatically advanced when the Sample State Assembly Object is read (Sample State Assembly on

page 801).

Check the Implicit Messaging option, if needed.

Implicit messaging uses UDP and is faster than explicit messaging, so itis intended for time-critical
applications. However, implicit messaging is layered on top of UDP. UDP is connectionless and data
delivery is not guaranteed. For this reason, implicit messaging is only suitable for applications where
occasional data loss is acceptable.

For more information on setting up implicit messaging, see
http://Imi3d.com/sites/default/files/APPNOTE_Implicit Messaging_with_Allen-Bradley PLCs.pdf.

Choose the byte order in the Byte Order dropdown.
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Click the Download EDS File button to download an EDS file for use with your IDE.
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Ethernet Protocol: | PROFINET 8 I
Protocol and data selection

Digital 1 Configuration Map
m Trigger event and pulse width [

- in this mode, the Gocator senser acts as a PROFINET 10 | Nome Crffser | Type =
n Digital 2 device. To simplify the connection setup, download the GSD | Control - Input
Trigger event and pulse width file. Ccommand 0 8-bit
Analog .
N Trigger event and current scaling :uROF_lN Eﬁwm“mm"w;:m m:asmmofesuﬂ; Job File Name 1 var
Serial can be transmitted to the connected device. Runtime Variables - Input

Protocol and data selection

Index 0 0 32-bit
Download GSD File e 7 T
Index 2 8 32-bit
Index 3 12 32-bit
State - Output
Running 0 8-bit
Command in Progress 1 8-bit
Alignment State 2 8-bit
Encoder Position 3 64-bit
Time 1" 64-bit
Job Name Length 19 8-bit .
O PROFINET is not supported on A and B revision Gocator 2100 and 2300 sensors.

To receive commands and send results using PROFINET messages:

Go to the Output page.

Click on Ethernet in the Output panel.

Select PROFINET in the Protocol option.

Click the Download GSD File button to download a GSD file for use with your IDE.

AW =

Ethernet Protocol: AsCll E
Protocol and measurement selection)

Digital 1 Configuration Data
mn Trigger condition and pulse width

. send Name Id
. Operation: Asynchronous B
.Ln Digital 2 Measurements
Trigger condition and pulse width Data Format: Standard % T BN et 2
[\, Analog [ ] Profile Groove X 1
Trigger condition and current scaling
Serial
Protocol and measurement selection

Special Characters

Command Delimeter: |

Delimeter Termination: %rn

Invalid Value: INVALID
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To receive commands and send results using ASCll messages:
1. Gotothe Output page.

2. Click on Ethernet in the Output panel.

3. Select ASCII as the protocol in the Protocol drop-down.

4. Setthe operation mode in the Operation drop-down.
In asynchronous mode, the data results are transmitted when they are available. In polling mode, users
send commands on the data channel to request the latest result. See Polling Operation Commands
(Ethernet Only) on page 859 for an explanation of the operation modes.

5. Select the data format from the Data Format drop-down.
Standard: The default result format of the ASCII protocol. Select the measurement to send by placing a
check in the corresponding checkbox. See Standard Result Format on page 867 for an explanation of
the standard result mode.
Standard with Stamp: Select the measurement to send by placing a check in the corresponding
checkbox. See Standard Result Format on page 867 for an explanation of the standard result mode.
Custom: Enables the custom format editor. Use the replacement patterns listed in Replacement
Patterns to create a custom format in the editor. C language printf-style formatting is also supported:
for example, %sprintf[%09d, %value[0]]. This allows fixed length formatting for easier input parsing in
PLC and robot controller logic.

6. Setthe special characters in the Special Characters tab.
Set the command delimiter, delimiter termination, and invalid value characters. Special characters are
used in commands and standard-format data results.

7. Setthe TCP ports in the Ports tab.
Select the TCP ports for the control, data, and health channels. If the port numbers of two channels are
the same, the messages for both channels are transmitted on the same port.

Digital Output

Gocator sensors can convert measurement decisions or software commands to digital output pulses,
which can then be used to output to a PLC or to control external devices, such as indicator lights or air
ejectors.

Digital outputs cannot be used when taking scans using the Snapshot button, which takes a
single scan and is typically used to test measurement tool settings. Digital outputs can only be
used when a sensor is running, taking a continuous series of scans.

A digital output can act as a measurement valid signal to allow external devices to synchronize to the
timing at which measurement results are output. In this mode, the sensor outputs a digital pulse when a
measurement result is ready.

A digital output can also act as a strobe signal to allow external devices to synchronize to the timing at
which the sensor exposes. In this mode, the sensor outputs a digital pulse when the sensor exposes.

Each sensor supports two digital output channels. See Digital Outputs on page 1016 for information on
wiring digital outputs to external devices.
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Trigger conditions and pulse width are then configured within the panel.

Output

Digital 1 Configuration Data
Trigger event and pulse width Send Name d

Ethernet Trigger Event: Measurement + [ invert Output Signal
Protocol and data selection

Assert On: Pass

.Ln Digital 2 : Decisions
Trigger event and pulse width Signal: Pulsed : » Profile Dimension Distance 2
,\/ Analog s 100| ps [ ] Profile Groove X 1

Trigger event and current scaling
M scheduled
Serlal

Protocol and data selection

To output measurement decisions:

1.

2.

Go to the Output page.
Click Digital 1 or Digital 2 in the Output panel.
Set Trigger Event to Measurement.

In Configuration, set Assert On and select the measurements that should be combined to determine
the output.

If multiple measurement decisions are selected and Assert On is set to Pass, the output is activated
when all selected measurements pass.

If Assert On is set to Fail, the output is activated when any one of the selected measurements fails.

Set the Signal option.

The signal type specifies whether the digital output is a continuous signal or a pulsed signal. If Signal is
set to Continuous, the signal state is maintained until the next transition occurs. If Signal is set to is
Pulsed, you must specify the pulse width and how it is scheduled.

Specify a pulse width using the slider.
The pulse width is the duration of the digital output pulse, in microseconds.

Check the Scheduled option if the output needs to be scheduled; otherwise, leave it unchecked for
immediate output.

A scheduled output becomes active after the delay from the start of Gocator exposure. A scheduled
output can be used to track the decisions for multiple objects as these objects travel from the sensor to
the eject gates.

The Delay setting specifies the distance from the sensor to the eject gates.
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Animmediate output becomes active as soon as measurement results are available. The output
activates after the sensor finishes processing the data. As a result, the time between the start of sensor
exposure and output activates can vary and is dependent on the processing latency. The latency is
reported in the dashboard and in the health messages.

8. Ifyou checked Scheduled, specify a delay and a delay domain.
The Delay specifies the time or encoder distance between the start of sensor exposure and when the
output becomes active. The delay should be larger than the time needed to process the data inside the
sensor. It should be set to a value that is larger than the processing latency reported in the dashboard
or in the health messages.
The unit of the delay is configured with the Delay Domain setting.

9. If youwant to invert the output signal, check Invert Output Signal.

To output a measurementvalid signal:

1. Gotothe Output page.

2. Click on Digital 1 or Digital 2 in the Output panel.
3. SetTrigger Event to Measurement.

4. InConfiguration, set Assert On to Always.

5. Select the measurements.
The output activates when the selected decisions produce results. The output activates only once for
each frame even if multiple decision sources are selected.

6. Specify a pulse width using the slider.
The pulse width determines the duration of the digital output pulse, in microseconds.

To respond to software scheduled commands:

1. Go tothe Output page.

2. Click Digital 1 or Digital 2 in the Output panel.
3. SetTrigger Event to Software.

4. Specify a Signal type.
The signal type specifies whether the digital output is a continuous signal or a pulsed signal. If the
signal is continuous, its state is maintained until the next transition occurs. If the signal is pulsed, user
specifies the pulse width and the delay.

5. Specify a Pulse Width.
The pulse width determines the duration of the digital output pulse, in microseconds.

6. Specify if the output is immediate or scheduled.
A pulsed signal can become active immediately or be scheduled. A continuous signal always becomes
active immediately.
Immediate output becomes active as soon as a scheduled digital output (Schedule Digital Output on
page 748) is received.
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Scheduled output becomes active at a specific target time or position, given by the Scheduled Digital
Output command. Commands that schedule an event in the past will be ignored. An encoder value is in
the future if the value will be reached by moving in the forward direction (the direction that encoder
calibration was performed in).

To output an exposure signal:

1. Gotothe Output page.

2. Click Digital 1 or Digital 2 in the Output panel.

3. SetTrigger Event to Exposure Begin or Exposure End.

4. Setthe Pulse Width option.
The pulse width determines the duration of the digital output pulse, in microseconds.

To output an alignmentsignal:
1. Gotothe Output page.
2. Click Digital 1 or Digital 2 in the Output panel.

3. SetTrigger Event to Alignment.
The digital output state is High if the sensor is aligned, and Low if not aligned. Whether the sensor is
running does not affect the output.

To respond to exposure begin/end:
1. Go to the Output page.
2. Click Digital 1 or Digital 2 in the Output panel.

3. SetTrigger Event to Exposure Begin or Exposure End.

Analog Output

Gocator sensors can convert a measurement result or software request to an analog output.Each sensor
supports one analog output channel.

D Gocator 2500 series sensors do not support analog output.

See Analog Output on page 1019 for information on wiring analog output to an external device.
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Output

Ethernet Trigger Event: Measurement B
Protocol and data selection

1 Digital 1 Configuration Data
Trigger event and pulse width

Send Name Id
Analog Current

1 Digltal 2 ® Mone

Trigger event and pulse width Data Scale: Values

Analog of = 10000 . Profile Dimension Distance 2

Trigger event and current scaling -

Specifies the range of output values to use in scaling to the ® Profile Groove X 1

Serlal current range below.

Protocol and data selection

Default output units are in mm, mm2 mm? and degrees
depending on the output type. Values outside this range
are cdlamped to the minimum or maximum values.

Current Range:

o| - 20| mA
Y 1
Invalid & 0| mA

M scheduled

To output measurement value or decision:
1. Gotothe Output page.

2. Click on Analog in the Output panel.

3. SetTrigger Event to Measurement.

4. Selectthe measurement that should be used for output.

Only one measurement can be used for analog output. Measurements shown here correspond to
measurements that have been programmed using the Measurements page.

5. Specify Data Scale values.
The values specified here determine how measurement values are scaled to the minimum and
maximum current output. The Data Scale values are specified in millimeters for dimensional
measurements such as distance, square millimeters for areas, cubic millimeters for volumes, and
degrees for angle results.

6. Specify Current Range and Invalid current values.
The values specified here determine the minimum and maximum current values in milliamperes. If
Invalid is checked, the current value specified with the slider is used when a measurement value is not
valid. If Invalid is not checked, the output holds the last value when a measurement value is not valid.

7. Specify if the output is immediate or scheduled.
An analog output can become active immediately or scheduled. Check the Scheduled option if the
output needs to be scheduled.
A scheduled output becomes active after a specified delay from the start of Gocator exposure. A
scheduled output can be used to track the decisions for multiple objects as these objects travel from
the sensor to the eject gates. The delay specifies the distance from the sensor to the eject gates.
An Immediate output becomes active as soon as the measurement results are available. The output
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activates after the Gocator finishes processing the data. As a result, the time between the start of
Gocator exposure and output activates depends on the processing latency. The latency is reported in
the dashboard and in the health messages.

8. Specify a delay.
The delay specifies the time or spatial location between the start of Gocator exposure and the output
becomes active. The delay should be larger than the time needed to process the data inside the
Gocator. It should be set to a value that is larger than the processing latency reported in the dashboard
and in the health messages.
The unit of the delay is configured in the trigger panel. See Triggers on page 124 for details.

1. Gotothe Output page.
2. Click on Analog in the Output panel.
3. SetTrigger Event to Measurement.

4, Select the measurement that should be used for output.
Only one measurement can be used for analog output. Measurements shown here correspond to
measurements that have been programmed using the Measurements page.

5. Specify Data Scale values.
The values specified here determine how measurement values are scaled to the minimum and
maximum current output. The Data Scale values are specified in millimeters for dimensional
measurements such as distance, square millimeters for areas, cubic millimeters for volumes, and
degrees for angle results.

6. Specify Current Range and Invalid current values.
The values specified here determine the minimum and maximum current values in milliamperes. If
Invalid is checked, the current value specified with the slider is used when a measurement value is not
valid. If Invalid is not checked, the output holds the last value when a measurement value is not valid.

7. Specify if the output is immediate or scheduled.
An analog output can become active immediately or scheduled. Check the Scheduled option if the
output needs to be scheduled.
A scheduled output becomes active after a specified delay from the start of Gocator exposure. A
scheduled output can be used to track the decisions for multiple objects as these objects travel from
the sensor to the eject gates. The delay specifies the distance from the sensor to the eject gates.
An Immediate output becomes active as soon as the measurement results are available. The output
activates after the Gocator finishes processing the data. As a result, the time between the start of
Gocator exposure and output activates depends on the processing latency. The latency is reported in
the dashboard and in the health messages.

8. Specify a delay.
The delay specifies the time or spatial location between the start of Gocator exposure and the output
becomes active. The delay should be larger than the time needed to process the data inside the
Gocator. It should be set to a value that is larger than the processing latency reported in the dashboard
and in the health messages.
The unit of the delay is configured in the trigger panel. See Triggers on page 124 for details.
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The analog output takes about 75 us to reach 90% of the target value for a maximum change, then
another ~40 us to settle completely.

To respond to software scheduled commands:

1.

2.

Go to the Output page.
Click on Analog in the Output panel.
Set Trigger Event to Software.

Specify if the