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Laser safety

Laser profilers incorporate laser emitters that are generally low power and diffused into a line
pattern (versus a focused point), but which may still cause eye injuries if mishandled.

DO NOT STARE INTO BEAM
AVOID DIRECT EYE EXPOSURE

| aser hazard classification

These devices have laser classifications of Class 2 or Class 3 as per industry standards described in
the table below.

Class 2M CAUTION & DO NOT STARE INTO BEAM OR EXPOSE USERS OF TELESCOPIC OPTICS

Visible laser of no more than 1 mW continuous wave power through a 7 mm diameter aperture (largest
pupil aperture).

May be hazardous if viewed with optical instruments such as binoculars or eye loupe.

Safe for unintentional (less than % sec) unaided eye e xposure. Aversion response (blink reflex) will protect
workers from visible lasers unless a telescope or microscope is used.

Not a skin or materials burn hazard.
Class 3R CAUTION & AVOID DIRECT EYE EXPOSURE

Visible lasers of no more than 5 mW continuous  wave power through a 7 mm diameter aperture (largest
pupil aperture).

Avoid intentional exposure to direct or reflected beam.

Unintentional or accidental exposure to direct or reflected beam has a low risk. Exposure to beam may
cause temporary flash blind ness. Aversion response (blink reflex) will protect workers from visible lasers
unless a telescope or microscope is used.

Not a skin or materials burn hazard.
Reference Source: Ontario (Canada) Ministry of Labour, etc.

https://www.labour.gov.on.ca/english/hs/pubs/gl_lasers.php

http://www.lasersafetyfacts.com/laserclasses.html

It is device operatorés responsibility to adhere to the

Z-Trak2 3D Laser Profiler Sensors Laser safety 71
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Warning labels

The following labels can be found on the

AVOID EXPOSURE

LASER RADIATION IS EMITTED
FROM THIS APERTURE

Z-Trak2 laser profiler body.

Z-Trak2 405 nm (blue) sensors

LASER
2

/\ CAUTION

3R

LASER |

Wavelength : 400-410nm, Ptotal < 10mW DC, P < C6*1mW through 7mm aperiure
EN/IEC60825-1:2014 - Complies with 21 CFR 1040.10 except for deviations
pursuant to Laser Notice No. 50, Dated June 24, 2007

‘Wavelength : 400-410nm, Ptotal < 76mW DC, P < C6*6mW through 7mm aperture
EN/IEC60825-1:2014 - Complies with 21 CFR 1040.10 except for deviations

pursuant to Laser Notice No. 50, Dated June 24, 2007 e

Z-Trak2 660 nm (red) sensors

LASER |
2

/A CAUTION

LASER |
3R

Wavelength : 655-665nm, Ptotal < 15mW DC, P < C6*1mW through 7mm aperture
[EN/IECG0825-1:2014 - Complies with 21 CFR 1040.10 except for deviations
pursuant to Laser Notice No. 50, Dated June 24, 2007

Wavelength : 655-665nm, Ptotal < 25mW DC, P < 5mW through 7mm aperture
EN/IEC80825-1:2014 - Complies with 21 CFR 1040.10 except for deviations
pursuant to Laser Notice No. 50, Dated June 24, 2007

Figure 1. Examples of labels that can be worn by the profilers.

2 1 Laser safety

Z-Trak2 3D Laser Profiler Sensors



Figure 2. Example of a profiler wit h labels.

Safety features z Emergency shutdown

For added safety, Z -Trak2 units come with external signal pins for an Emergency shutdown switch.
Even when a Z -Trak2 unitis powered,t he laser will not operate unless a normally closed
emergency shutdown swit  ch (E - STOP) is connected to the external safety pins of the sensor. A

+24 VDC signal must be applied to the E -STOP. In some global jurisdictions it is possible to use
Z-Trak2 equipped with a 2M or 3R class laser without an E -STOP. It is the responsibility of the
device operator to ensure that the wiring of the device complies with the local regulations.

Teledyne DALSA strongly recommends to always use an external E -STOP switch with Z -Trak2
profile sensors.

See section Emergency safety switch (E ~ -STOP) for details.

Safety requirements

CAUTION o6 DO NOT STARE INTO BEAM OR EXPOSE USERS OF TELESCOPIC OPTICS ,
AVOID DIRECT EYE EXPOSURE

Proper training on laser safety should be provided, and standard operating procedures should be
applied to mitigate the potential hazards associated with laser use.

Z-Trak2 3D Laser Profiler Sensors Laser safety
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Handling precautions and cleaning
Instructions

Do not handle while the laser is activated o r when the device is powered on.
Mount the profiler before connecting the Ethernet and I/O cables. See Installation and Technical
specifications _ for mounting information , and sub section Connectors for cabling information.

Clean the laser and image sensor windows carefully with dry cloth lens products or lens cleaning

solutions. Teledyne DALSA recommends using lint -free ESD -safe cloth wipers that do not contain
particles that can scratch. The Anticon Gold 90x 90 wipe
suitable for class 100 environments. Another ESD acceptable wiper is the TX4025 from Texwipe.

4 9 Laser safety Z-Trak2 3D Laser Profiler Sensors



Z-Trak2 2K Series overview

Description

The Z-Trak 2 3D laser profiler series combine s speed and performance with easy -to -use software to
deliver highly accurate, real -time results for a wide variety of 3D measurements and inspection
applications .

Profiler sensors are factory calibrated and offered in a variety of models to cover measurement

ranges from4 mmto6 50 mm.Z-Tr ak2 3D sensors comply wiOtahn dA|IEBAMSA 6Gsi g E
GenlCam 3.0 (SFNC 2. 3) standards, and are bundled with free , powerful software packages. All

models come in IP67 rated e  nclosures and are ideal for applications in electronics, PCB, wafer, flat -

panel, factory autom ation , food processing and secondary battery  markets.

Figure 3. The Z -Trak2 3D laser profiler.

The Z-Trak2 delivers 2K points per profi le with scan speeds up to 45,000 profiles per second (S-2K
series) or 10,000 profiles per second (V-2K series ). Its single -scan high -dynamic range (HDR)
capability allow s it to scan objects  with surfaces displaying a mix of  high and low reflectivity
materials (e.g. , machine aluminum or glass with rubber or matt plastic). Multiple sensors can also

be combined in a variety of configurations to measure around an object ,to widen the

measurement surface  or to eliminate occlusions.

Z-Trak2 3D Laser Profiler Sensors Z-Trak2 2K Series overview 5



Key features

1 Real-time, factory -calibrated measurementsinreal -world units (micrometers, millimeters , and
thou sands of an inch )

The Z -Trak2 S -Series delivers profile rates up to 45 kHz using 5 GigE interface

The Z -Trak2 V -Series delivers profile rates up to 10 kHz using 1 GigE interface

Available inred (660 nm) and blue (405 nm) lasers with safety class 2M or 3R (both eye -safe)

=A =4 -4 =

Variety of models cover field of  view from 13 mmto 1210 mmand Z range from4 mm to
650 mm

1 Built -in, single -scan h igh dynamicrang e (HDR) capabilit ies, handles high and low reflective
surfaces at the same time

9  Multi -sensor combination  and synchronization in different topologies for 360° measurements or
for occlusion elimination

1 Supports quadrature shaft  -encoder input for external profile triggers

1 External start and stop trigger s for fixed and variable length scans

1 GigE Vision 2.0, GeniCam 3.0 and SFNC 2.3 complia nt

1 Supports Windows and Linux platforms

§ Free bundled software packages : Sher |l ockE 8 (rapi doymgnpl,i cati on depl
Sapera LT SDK 8.7 (scan and control) , Sapera Pro cessing 8.0 runtimes (1D, 2D and 3D image
processing)

1 Z-Expert 2.0 features intuitive graphical interface for rapid setup of multiple Z -Trak2 sensor s

simultaneously
1 Enhanced 3D visualization of pro file and surface view from one more sensor simultaneously

9 Third -party software support for 3D image processing using Ge n | Ca B& 3D output format s
or 16 -bit monochrome output format

1 Compact, integrated within a ruggedized protective housing (IP67) with tapped and through
mounting holes

Refer to the Z-Trak2 features reference and Technical speci fications section s of the manual for full
details.

About GigE Vision and GenlCam

~ A © Z-Trak2 3D laser profiler sensors are 100% compliant with the GigE Vision ® 2.0
G o specification, which defines the communication interface protocol used by any
I — GigE Vision device. The device description and capabilities are contained in an
VISION XML file. For more information see: https://www.automate.org/a3

content/vision -standards -gige -vision .

Z-Trak2 3D | aser profiler sensors i mpl emen
® specification that defines device capabilities. This description takes the form of
G E N ( l)CAM an XML device description file respecting the syntax defined by the GenApi
module of the GenlCam specification. For more information see
www.genicam.org

The GigE Vision -compliant XML device description file is embedded within Z-Trak?2 firmware,
allowing GigE Vision -compliant applications access to Z -Trak2 capabilities and controls immediately
after connection.

6 1 Z-Trak2 2K Series overview Z-Trak2 3D Laser Profiler Sensors
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Models

-Trak 2 models summarized in the tables below. See section Z-
for model details.  Contact Teledyne DALSA sales for

This manual covers the current Z
Trak2 2K Series Model specifications
availability.

Z-Trak2 S-2K series

GigE Ethernet.

This series supports 5

Laser Colog Measurement Standoff .

(safety rating) Range (mm) Distance (mm) Nz O i) 0 O i) e
ZTRAK2-8K-0015 Blue 405nm (2M) 15 32.7 26.6 323 T20
ZTRAK2-8K-0030 Blue 405nm (2M) 30 43.7 53.2 722 T20
ZTRAK2-2K-0100 Red 660hm (2M) 100 64.5 96.9 1853 T20

§ For other laser options contact Teledyne sales

Z-Trak2 V -2K series

This series supports 1~ GigE Ethernet.

Measurement Standoff

Laser Carr §

(safety rating) Range (mm) Distance (mm) NEERD il FELON )
Z-TRAK2 \2K-0015 Blue405nm (2M) 15 32.7 26.6 32.3 T20
Z-TRAK2 \2k-0030 Blue 405 nm (2M) 30 43.7 53.2 72.2 T20
Z-TRAK2 \2k-0100 Red 660hm (2M) 100 64.5 96.9 180 T20
§ For other laser options contact Teledyne sales
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Cables and accessories

Mating cables and switches are available from the  following suggested manufacturers (contact
information provided  below ). Cat6 Ethernet cables are required.

If you need help, contact Teledyne DALSA for parts details

Part Number Description (single device setup ) Manu facturer Manufacture
P/N

3D-ACOF-M1217 -5M M12 17 -pin female to flyinglead (Control and I/O cable) CEl CC C2025 -05M

3D-AC00-M12X5M M12X -R45 8-pin male X -coded to RJ45 PoE/PoE+ 5M CEl MI-1-7-1L0-05M
(data cable)

3D-AP00-24V20W0 Power supply 24 V/20 W MEAN WELL MDR-20-24 (*)
Network smart switch  with 10 Gigabit capability NETGEAR MS510TX ,
(optionally  with PoE+) MS510TXPP (PoE+)
Mount Contact Teledyne
Network cable RJ45 to RJ45 (CAT6)

* For single profiler setup. For multiple profilers, use Mean Well MDR-100 series , or similar

M anufacturers contact information

Components Express, Inc. (CEI) www.componentsexpress.com
Mean Well www.meanwell.com
Netgear www.netgear.com

Power supply requirement

Details on power supply requirements can be found in Power supply requirements (auxiliary
ower
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Development software

Below are the software  developmenttools forthe Z -Trak2 sensor series.

Teledyne software packages

Teledyne DALSA Software Platform for Microsoft ® Windows ©

Sherl ockE advanced machine vi si Availablefordownload

The Sher VewionBH orlater can be usedwiththeZ - | https://www.teledynedalsa.com/en/products/imaging/vision -
Trak2 sensor s for rapid 3D applicatio  n development and software/sherlock

deployment. Se e Sherlock & obtaining a license

Sapera LT version 8. 7 orlater (for Windows) Available for download

https://www.teledynedalsa.com/en/support/downloads

Includes Sapera Network Imaging Package and GigE Vision

center/software -development -Kkits/

Driver, Sapera LT Runtime and Z -Expert

The Sapera LT development software provides all the tools
needed for configuring ~ and acquiring data with ~ Z-Trak2
sensors , and for developing applications.

Sapera Processing Imaging Development Library Contact your Teledyne DALSA Sales

Representative s

(available f or Windows or Linux i sold separately)

The Sapera processing Imaging Development Library
provides a suite of 3D image processing functions for
profiles and range maps.

Teledyne DALSA Software Platform for Linux

GigE -V Framework  Ver. 2. 20.01 (for X86 or Arm type Available for download
processor) http://teledynedalsa.com/imaging/products/software/linux -
The framework c ontains lightweight libraries for gige -v/.

camera /sensor control and image acquisition.

Third -party software support

The Z -Trak2 sensors comply with  GigE Vision 2.0 and GenlCam 3.0, SFNC 2.3 standar

party software packages that comply with SFNC 2.3 can directly benefit from 3D data format

supported by Z -Trak2.
In addition, the Z  -Trak2 sensors support 16  -bit monochrome output mode,

Z-Trak2 family of 3D sensors .

Third -Party GigE Vision Software Platf orm Requirements
Support of GenlCam E GenApi version 3.0 (SFNC 2.3) General acquisition and control
Support of GenlCam E GenApi version 3.0

allowing third - party
software packages that do not yet support the GenlCam and SFNC 2.3 standards to work with the

File access: firmware, configuration data, upload & download

Support of GenlCam E 8 XML camera description file Embedded within  Z-Trak2 firmware

ds. Third -

Z-Trak2 3D Laser Profiler Sensors
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Z-Trak2 2K series common
specifications

This chapter lists the  specifications and other functional information that apply to all models.

Common specifications

General and common specification s forall Z -Trak2 sensor models are listed below. Se e Z-Trak2 2K
Series _models for model -specific information.

General Description

Lasers 1 Redd 660 nm, class 2M or 3R
1 Blued 405 nm, class 2M or 3R

Laser Activation On (continuous) or Strobe acquisition

Scan types 1 Profile trigger & encoder input, or internal timer/counter
1 Fixed scan 0 external input, software, or internal timer/counter
9 Variable scan & external input 1 level based ( partin place ), edge based ( start/stop
pulse s)

Individual profile, range map and 3D point cloud

Lateral (X), Depth (Z), Reflectance (R) , Multipurpose (W) (typically , peak width )
3D data output formats compatible with GenlCam 3.0 (SNFC 2.3)

Linescan3D: Rectifie dC (UniformX Z), CalibratedAC (XZ) , CalibratedACRW (XZRW)
Native values and world measurement units (micrometers, millimeters,

inches /1000 )

16 -bit mono (1D line scan mode)

8-bit mono (2D area scan mode)

Output formats

== =a =4

=

Time integration
Laser power control: automatic or manual
Image sensor g ain control

Reflectance management

Image enhancements Single scan HDR
Filters: programmable median

Unified measurement space

Multi -sensor sync Single low -cost wiring using off  -the -shelf net work switches
Sensor grouping

Configuration wizard for timing setup

Master: Profile trigger 1 encoder, internal, counter

Slave: Profile trigger 1 Multi SensorSync , Line3, Line4

Provides intuitive GUI for quick setup

Supports multiple  layouts : side -by-side, cir cular (ring) , in-line opposite
Supports combination of different color lasers

Supports combination of models with different measurement ranges

Unified measurement space

Aa-—a-—a—a -—a-_a_a_a_a _a_a_a _a_-8a_-4a _°a_-2
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General

Status Indicators

Exposure Mode

Trigger Events support
Exposure Control
Exposure Time Maximum

Trigger Inputs

Shaft Encoder Input
Laser Control

Counter and Timer

User settings
Mechanical Interface
Enclosures (L x H x W)
Enclosure IP rating
Power connection
Connectors

Electrical Interface

Power input voltage

Input/outputs

Power dissipation (typical)

Data output

Data and control
Environmental Conditions
Conformity

Operating temperature (front plate)

Storage

Description

3 LED indicators:

9 Status: functional and connection status
1 Laser: when ON, laseris  ready

1 Range: TBD

Single

Programmable in increments of 1 ps ( minimum 20 ps)
External Trigger source, Trigger Ignored count

Internal T Programmable via the profiler API

16 seconds

Opto -Isolated
Debounce range from 0 up to 255
Programmable Trigger Delay

us with selectable edge or level active

Differential input RS422 and single

i On, Off, Strobed
1 User-programmable laser power

-ended TTL, max frequency 5 MHz

1 Counter and 1 Timer. User programmable, acquisition independent, with event
generation and output pin control

2 user sets and factory set. User selectable power -up configurations
See details in section  Mechanical specifications
Conform to IP67 Protection Level (IEC)

Via /O connector or via Ethernet cable with PoE injector

/O M12 17 -pin male, Ethernet M12 X

-coded 8 -pin female

Aux. power input: +20 to +24 V DC, max=30 V
IEEE 802.3at POE type 2 (PoE+) , max voltage =
2 inputs, configurable as triggers or general

57 V DC
100 kHz)

PoE injector: Supports
-purpose input (max freq.
2 outputs, configurable as general output

5 GigE:

24\ aux. power input:
PoE+:17 W

1 GigE:

24 V aux. power input: 13.5 W

PoE+:16 W

5/2.5/1 GigE (S -Series), 1 GigE (V -Series) (10/100 Mbps not supported)

GigE Vision 2.0 compliant, GenlCam 3.0, SFNC 2.3

14 W

IP67, FDA, IEC, ECC & CE declarations , GenlCam, GigE Vision, IEEE 802.3af (PoE)
10°Cto 50 °C (50 °F to 122 °F) at up to 90%

Heat conducting metallic mounting used as
temperature

-40°C to 80 °C (-4°F to 176 °F) at 20% to 80% relative humidity (non

relative humidity ~ (non -condensing)

heat - sink important for reducing device

-condensing)

Z-Trak2 3D Laser Profiler Sensors
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EMI, shock, and vibration certifications

Vibration & Shock Tests Test Levels (while operating) Test Standards
Sinusoidal Vibration 59, 10 Hzto 500 Hz EN/IEC 60068 -2-6
Random Vibration 59, 10 Hzto 500 Hz EN/IEC 60068 -2-64
Shock (Half -Sine) 30g/6ms, xlylz directions EN/IEC 60068 -2-27

Additional information concerning test conditions and methodologies is available on request.
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Theory of operation and
definitions

How a 3D laser profiler sensor works

There are three components to t he Z-Trak2 3D laser profiler sensor :

1 A laser source (blue or red depending on model) that emits a laser line projected on the object.

1 A 2D sensor that captures the light reflected from the object. A narrow bandpass optical filter
tuned to the laser color is placed over the 2D sensor view window to m inimize ambient light
interference.

1 Embedded computing capability to process the captured image into height measurements at a
very high rate.

laser window

2D sensor window

Figure 4.Z-Trak2 3D laser profiler . Position of the laser window and 2D sensor window

Z-Trak2 illuminates an object with a plane of light. The light reflected by the projected line  on the
object is captured  on the 2D sensor , which forms a profile . After determining the position of the

laser line reflected on the area sensor, the profiler uses triangulation to precisely translate this
information into 3D, real -world measurements.  The captured data is output as a set of height

values for each point of a profile.

To capture an entire surface, a sequence of profiles must be obtained b y moving the object relative
to the profiler . The resulting sequence of profiles is a representation of the object's surface.

Z-Trak2 3D Laser Profiler Sensors Theory of operation and definitions 1 13



Profile acquisition for 3D reconstruction

\ Z AXIS
\ (height value)

mﬁ'

(scan direction)

\.

Figure 5. (Left) X, Y and Z axes in relation to the profiler plane of light (in purple). (Right) Each captur ed
profile, depicted as a white line in the XZ -plane, outputs Z (height) values. A scan captures a sequence of
profiles; the output forms a range map.

The Z -Trak2 data output mainly consists of the height value for every point of a scan. But other
informa tion can also be captured, such as reflectance. See section 3D Data Type output format
description _ for details on data output formats.

Definitions

The figure below depicts the different axes , distances, and regions; the t erms used in the figure
and throughout the manual are defined below
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A i
Standoff Working
distance distance
\(—NeaFFOV%
l’ ----- \ Workingrange start
) \
%) ! \ K
= )
é Z range , \ Workingrange
N (measurement/ 1/ \
range) ! Measurement', Measurement
/ AOI \ area
I \
I \‘
) \
r______ \ Workingrange end
Vv <—FarFOV————>
< >

Figure 6. The various terms used in this document (defined below) are depicted here, seen in the XZ

XAXIS

The Y-axis is perpendicular to the page. Note that the diagram is not to scale.

X-Axis

The X -axis is the

Z- Axis

The Z -axis is the vertical axis where
made on only a portion of the Z
X-axis.

Y- Axis

The Y -axis is the axis of the scan or travel direction.

perpendicular to the XZ  -plane.

height measurements
-axis, called the Z

-plane.

lateral axis that runs along the laser line emitted by the profiler.

are made. Height m easurements can be
range. The Z -axis is always perpendicular to the

It is perpendicular to both X and Z axes, i.e.,

Z-Trak2 3D Laser Profiler Sensors
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Standoff distance

The standoff distance  (also known as the clearance distance) is the minimum distance from the
laser profiler exit window where measurements can be made. This distance is model dependent

and cannot be changed by users . Any measured point  located between the profiler and the standoff
distance will return an invalid code.

Z range (Measurement Range)

The Z range isthe maximum height, in world measurement units, that the 3D laser profile r sensor
can measure . The Z range, also called depth of field (DOF), is model dependent and factory
calibrated, and cannot be changed by users .

The start of the Z  range (the 0 value) is the farthest point from the laser exit window; the end
(max Z value) is the closest to the exit w indow and represents the highest value that the sensor
can measure. | nthe figure above ,the Z range extends from the bottom to the top.

Field of view (FOV), Near -FOV (NFOV) , Mid -FOV(MFOV), Far -FOV (FFOV)

The field of view is the section of the X -axis wh ere Z measurements can be made. Its size depends
on the distance from the profiler ; the FOV is larger at the start of the measurement range than at
its end . This implies that the resolution in X varies with the distance from the profiler.

The FOV at the st art of the measurement range is the far -FOV; it is the largest section where
measurements can be made.

The FOV at the end of the measurement range is the near -FOV; it is the smallest measurement
section, closest to the profiler.

The mid -FOV provides an in dication of the size of the measurement section midway between the
near -FOV and far -FOV.

Note that for the Z  -Trak2 sensors, the laser line extends beyond the FOV; however, the factory
calibration ensures that Z measurements can take place in the entire tra pezoidal region delimited
by the FOV in the XZ -plane (see measurement area definition).

Measurement area

The measurement area  is the trapezoidal region inthe XZ -plane thatis delimited by the FOV, from
the near -FOV to the far-FOV. Itis the largest region in which measurements can be made. The
measurement area is determined at the time of factory calibration and cannot be changed by
users. In the figure above |, the measurement area is represented by the black trapezoid.

Measurem ent AOI (M -AOl)

The measurement area - of-interest, called measurement AQI, is an area equal to or smaller than

the measurement area , where the measurements are to be made. The measurement AOI can be
changed by users:  a smaller measurement AOI means that a | arger number of profiles can be
processed for a given amount of time, thereby increasing scanning rate. In the figure above | the

measurement AOI is depicted by the blue dash trapezoid.
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Working range, Working distance

The working range  is the interval betwe en the nearest and farthest distances from the laser exit
window where measurements are made. The interval corresponds to the height of the

measurement AOI; the starting position of the measurement AOI is also called the working

distance. The working range varies with the size and the position of the measure ment AOl (see
figure above) .
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Z-Trak2 quick start

For detailed instruction s on howto set upanduse a 3D laser profile r sensor, go to section

Installation .

The follow ing section provide s steps fora quick setup and for acquir ing 3D profiles with Z -Expert.

1. REQUIRED MATERIAL
Material
Z-Trak2 3D laser p rofile r sensor

1/0 cable: M12 17 -pin female to flying lead
(Control and 1/O cable)

Data cable: Ethernet  M12 X-coded 8 -pin male to RJ45
Mount ing Adaptor
5 GigE (S series) or 1 GigE (V series ) Network Switch

Power supply 24 V/20 W (if not using PoE switch)
Network cable

2. DOWNLOAD
Sapera LT SDK

https:/mww.teledynedalsa.com/en/products/imaging/vision
software/sapera -lt/download/

Z-Trak2 Firmware
Download Z -Trak2 firmware or contact sales

4. MOUNT DEVICE ON METALLIC, HEAT
CONDUCTING ASSEMBLY

Model/Part (examples)
Z-TRAK2 2K0-0015 -B3
3D-ACOF-M1217 -5M

3D-AC00-M12X5M

Contact Teledyne DALSA sales

1 GigE with POE+ : NETGEAR GS305PP

1/2.5/5 GigE with PoE+: NETGEAR MS510TXPP
1/2.5/5 GigE : NETGEAR MS510TX

Mean Well MDR -20 -24 (for single device setup)
RJ45 to RJ45 (CAT 6 required)

3. INSTALL SAPERA LT

1 Double -click SaperaSDKSetup.exe. You will be asked to
reboot after installation.

1 When prompted, choose to install the Teledyne DALSA
3D profile sensors , which will also install Z  -Expert.

1 After installation, verify that the GigE Server tray icon
appears in the notification area (show hidden icons). At
this point, its status will be No device found

q No device found

5. POWER DEVICE AND CONNECT TO HOST
COMPUTER (EX. WITH POE+ SWITCH)

PoE+ 5 Gb Ethernet switch

~ Z-Trak2 data cable
CATS Ethernet cable

E-Stoj ‘ 0
i /‘ Z-Trak2 1/0 cable

Encoder

‘— After a few seconds, ¢ heck the notification area to
L verify Z -Trak2 device is available .

18 9 Z-Trak2 quick start
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6. START SAPERA Z-EXPERT (desktop icon or Start menu i Teledyne DALSA  SaperalT )

O Z-Expert 2.1.12 with Sapera LT Version 8.70.1.2210 (Sapera LT Full SDK) = o X
File View Tools Help
ON o a@OMBEEE . E -

Display: Top

o [ A0001568
¥ [ Z-TraQ-5-2K0-0015-B3_2
La=u -0

¥ Groups
L+ New group.

. Drag and drop

® Connect / Disconnect all

®, feature browser x

%a_B_Daramatac visibility: m
E

ofiler Management

Laser Activation
Laser Control Mode
Laser Safety

Laser Power
Profile Average Reflectance

Laser Automatic Target Average Reflectance

Laser Automatic Power

Laser Automatic Minimum Power

Laser Automatic Maximum Power 4
Current Profile Rate (Hz) 4672.897
Profile Rate Max (Hz) 7.
Profile Exposure Time (in us) 100
Reflectance Threshold 256

3. Set Laser Safety = Internal
(disable E-Stop*)

E
Real Name: laserActivation
TEnum
Beginner

Description:

Console Messages x
[10:08:19](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring a single frame
[10:08:32](Z-Trak2-5-2K0-0015-B3_2): -~ Acquiring a single frame
13](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring a single frame
5](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring 3 frames

* If permitted by local regulations.

7. UPDATE Z -TRAK2 FIRMWARE

File View Tools Help

[OmMHB @ - &
® Sources Explorer x
v Sensors

v [ 1P1-1040-B2_1

| L@ =0 Aocooises

¥ [ Z-Trak2-5-2K0-0015-83_2

La=u = 00

¥ Groups

L+ New group. Firmware
Host Side Config
User Defined Saved Image
Open Source Licenses

Display: Top

® Connect / Disconnect all

® feature browser x

Tz § Parameter visibility: m

Feature Display Name: Firmware
Identifier: Firmware1

Parameter
Top
Profiler Management «- 0 Z-Tra. Firmware a. v O ¢
Profile Intensity
Data Output S— = . - 1
Ehcoter Tt rganize > New folder -
Trigger Input Cables and connectors ~  Name D
Multi Sensor Sync L-1raKz_S1U_rirmware_2 A4 ab.cor
Datasheets

e 2CA2447.cbf

re_2CA2449.cof

© OpenDirectoy X - - - - - - - -

2-Trak2_STD Firmw
2-Trak2_STD Firmw
[) 2-Trak2_STO_Firmware_2CA24 57.cof
2-Trak2_STD_Firmware_2CA24.60.cbf

Firmware and config

<

4
qvvvvvvvvvvvvv D

File Access Dialog
L

Pre File name: | Z-Trak2_STD_Firmware_2CA24.60.cbf Device Firmware Filagffcbf)

® feature Descrpton ~ I

Feature Display Name: Upload/Download Dialog
Real Name: file.access.dialog

Ty ICommand

Beginner

Cancel

Description:
Open a widget for uploading/downloading files.

® Console Messages x
[10: 9](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring a single frame
[10: 2](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring a single frame

:08:43](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring a single frame
[10:19:05](Z-Trak2-S-2K0-0015-B3_2): -- Acquiring 3 frames
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System requirements

The following information is a guide to computer and networking equipment required to use the
Z-Trak2 series of 3D laser profilers .

Host PCsystem

1 Microsoft ® Windows ® 10 (32 -64 bits) compatible , with 8 GB or more system memory ,16 GB
highly recommended.

1 Tograbat5 GigE speed (S -Series), the minimum system requirement is an intel i7 with
8 logical cores, with 16 ~ GB of DDR (or equivalent system).

91 Dedicated display card with GPU capabilities.

1 Anetwork adapter card (NIC) supp orting the desired link speed and number of ports if using
multiple Z -Trak2 devices (see section Compatible GigE network adapters and switches ):

1 V-2Kseries : 1 Gb Ethernet (1 GigE)
1 S-2Kseries : 5, 250r 1 GbEthernet (5,2.50r1 GigE)
i CAT 6 Ethernet cable

10/100 Mb Ethernet is not supported by the Z -Trak2 series. The Status LED will
show that it acquired an IP address (solid Blue), but Z - Trak2 will not function at these
slower connections.

Compatible GigE network adapters and
switches

Network devices connected to Z -Trak2 S -Series 3D sensors must support 5, 2.5 or 1 GigE
connections.

To utilize the full 5 GigE bandwidth output of the Z -Trak2, all network hardware between the

3D sensor and the host computer mu st be capable of handling 5 Gbps bandwidth.
Note that when using multiple Z -Trak2 3D sensors on the same switch, the computer's network
adapter and switch should support 10 Gbps.

To verify that the  profiler is connected at the right speed

1 Check the profiler Link Speed feature, in the GigE Vision Transport Layer category.
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‘W GigE Vision Transport Layer
P Device Link Selector 0
W Stream Channel Selector 0
|- Packetsize 9000
Device Link Speed 1000

1 Check the network connection status of the NIC using the Network Configuration tool

Y Network Configuration Tool = X

File View Advanced Help

MTL-TDI-DRD035 NIC Information I NIC IP Configuration |

' }Intel(R) PRO/1000 GT Desktop Adapter|
= 1

& Top [

Description : Intel(R) PRO/1000 GT Desktop Adapter
E9 Intel(R) Ethernet Connection (2) 1219-LM

HP Hyper-V Virtual Ethernet Adapter

Type : l Ethernet

MAC Address : '

Driver version : l 8.4.13.0

Manufacturer : [

Connection Status : [Connected at 1000MBPS

TD AdAdvnce - e

Certain 10 Gbps devices do not support 5 Gbps (or 2.5 Gbps) speeds; connecting
5 Gbhps devices results in the connection speed lowered to the common supported
speed of 1 Gbps.

Network adapters

The Z -Trak2 3D sensor connects to a computer's gigabit networ k adapter (NIC). If the computer is
already connected to a network, it will require a second network adapter. Multiple devices may be
controlled by one host computer on a single NIC through a switch.

If multiple sensors are connected to one switch, the NIC should support 10  Gbps and be connected
to the 10 Gbps port on the switch.

Two recommended 5  GigE network adapters (not exhaustive)

1 Intel X550 T2 i This network adapter achieves superior performance compared to some other
manufacturerds comparable devices.

1 ASUS XG -C100C

Switches

Switches offer a range of functions and performance grades, so care must be taken to choose the
right switch for a partic  ular application. A switch is required i  f the profiler -to-PC separation is
greater than 100 meters

It is recommended to test network device performance since certain devices may not achieve
acceptable results in actual operation (depending on the device m anufacturerds i mpl ement
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general, it is always recommended to use the latest device drivers provided by the manufacturer.
10 Ghbps switch is recommended when using several 3D sensors.

Examples of suitable Ethernet switches for use withthe Z -Trak2 3D sensors (not exhaustive)

1 NETGEAR MS510TX and MS510TXPP
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Installation

Z-Trak2 sensors require proper setup to produce correct measurements. The Z - Trak2 installation
consists of the physical setup, software setup and network ¢ onnection . Please review the following
sections as they include information and advice on how to install your device.

Physical setup

The 3D laser profile r sensors are generally used with moving object , but s ome setups require the
sensor s to move instead of the object. For correct measurements, use t he following setup
guidelines :

1 The profile sensor must be installed such that its Y -axis remains parallel to direction of travel,

i.e., to the scan direction.

Tothatend,t he Z-Trak2 casing provides a number of screw holes  and through holes  (see
Mounting holes specifications ) for a variety of mounting options . The following figure depicts
correct and incorrect installation.

ELEDYNE

X X —

SCAN DIRECTION f SCAN DIRECTION /
SCAN DIRECTION SCAN DIRECTION

}
VR

Figure 7.The Y-axisofthe sensorbody mustbe paralleltothe scan direction .

(Note thatt ypically, the Z -axis is vertical with respect to the scanned object. This addditional
constraint is however optional. Correction may be done on th e host. )
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Figure 8. The laser sheet must be perpendicular to the  scan direction

I The target object must be in the measurement area (see Figure 6 ) to obtain valid measurement
results .

1 Z-Trak 2 profiler is designedto dissipate heat through its housing. As such , ensurethat itis
mounted on a heat conductive metallic structure and thatthe entire surface of one of the sides
of the housing makes full contact with the conductive surface . See secti on Temperature
management for details.
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Figure 9. An example of mounting setup. The two metallic mounts will help dissipate heat from the sensor.

1 Power supplies must meet the requirements defined in sections PoE+ DC power requirements

(PoE supply) or Power supply requirements (auxiliary power)
1 Ethernet cables must be CAT6.

Note that Z -Trak 2 mechani cal specifications will vary for different models.

Z-Trak2 mounting

Planning machine opening space

Connector length, cable bend radius, enclosure height (height of Z -Trak2 casing), working
distance, and height of the measurement area determine the minimum machine opening required
for installation.

The figure below depict s the machine opening space required for an object placed within the
measurement area . The height should be calculated so t hat the object remains within the
measurement area.
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Machine opening space

NOT TO SCALE

Enclosure height

Standoff distance Working distance

Measurement area

\
Zrange

(measurement range max) ~ Measurement AOl \ Working range

v

W

Figure 10. Machine opening space (example) . The greenrectangle depicts the maximal height H of the
opening space , when the target object is placed farthest from the 3D sensor , and the required width W . The
object must be placed within the measurement area. The working range correspondsto the Measurement AOI
Height feature , starting at the working distance

P 0

Figure 11. Depth depends on the body (enclosure) length  and connector height .
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The dimensions of the machine opening required for setup  are determined as follows

H max =enclosure height + standoff distance + Zrange
W min = Far FOV width

D min = enclosure length + connect or height

The enclosure height, standoff distance, Z range, and Far FOV width are features that
using Z -Expert, in the Data Output category ,under AOI.

For a more detailed example of AOI features, see Depiction of AOI features

Planning for scan direction and profiler orientation

There are two features that describe how the target object moves relative to the sensor: scan
direction and profiler orientation.

can be found

If you look atatargetob ject where you can identify a top and a bottom, like with text embossed

as depicted below, the  scan direction is as follows:

1 Forward :the object crosses the laser line from top to bottom.
1 Reverse :the object crosses the laser line from bottom to top.

Q/ERSE

Figure 12. Depiction of scanning direction. In the Forward scan direction, the target object crosses t
line from top to bottom.

he laser
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Profiler orientation ,assuming a forward scan direction, is as follows:

1 Normal :the object moves from the front to the rear of the sensor body.
1 Reverse :theobject moves from the rear to the front of the sensor body.

REVERSE

NORMAL

Figure 13. Normal profiler orientation (left) and Reverse profiler orientation (right ).

Note that scan direction and profiler orientation are independent of each other.

Scan direction and profiler orientation features are found in the Data Output _category in Z -Expert.
For further details on scan directi on and profiler orientation , and for examples of different

configurations, see application notes on the Teledyne DALSA web site.

Planning for unwanted light reflection or obstructed view

Acquiring quality profiles entails planning for unwanted laser light reflections or acquisition
blockages. The following examples depict a few potential issues to consider.

Blocked measurement area

Consider cases where the image sensor may not have complete visibility over the required scan
range , as in the figure  below . In this case, the object may need to be scanned from two opposite
directions to fully inspect the object , forinstance by using 2 sensors head -to-head.
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Figure 14.The form of the object blocks the image sensor.

Object shape obscuring some areas

Certain objects like the spherical example below create areas where the laser is blocked. Scanning
the object from two opposite directions in the Y-axis can form a more complete prof ile.

" e

Figure 15. The form of the object blocks the sensor from seeing the laser

Objects made of r eflective  surfaces

Scanning reflective surfaces and oddly angled surfaces may scatter the laser light, making it

difficult to obtai n a clean line profile. The profiler may need to be pitched forward or backwards to

change | aser |light reflection angles away from entering
positioning is dependent on the scanning situation.
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Figure 16. Reflective surfaces or objects with oddly angled surfaces may scatter the laser light back into the
2D sensor window, creating blurred profiles.

Controlling ambient illumination

Over its image sensor window, the profiler uses a narrow bandpass optical filter that is tuned to the
laser wavelength (color) of the profiler model. This allows the Z -Trak?2 to be used in most ambient
light conditions without any measurement interference.

If the Z -Trak2 is used in a location with direct sunlight or any other type of bright full spectrum
lighting, profiles may distort due to interference with the laser emission. Bright ambient light of
wavelength close to that of the laser will pass through the 3D sensor filter and interfere with
measurements.

Users need to control such ambient illumination conditions so that the laser line profiles are
distinctly detected.

Powering Z-Trak2 with PoE+

A PoE+ injector or  a PoE+ Ethernet switch can be used to power Z -Trak2 devices. The picture
below uses a PoE+ Ethernet switch. One or more Z - Trak2 units can be powered through a PoE+
switch.

For additional details s ee Cables and acc _essories .

Connect power via the I/O or PoE, not both . Although Z-Trak2has protection,
differences in ground levels may cause operational issues or electrical faults.

30 9 Installation Z-Trak2 3D Laser Profiler Sensors



Heat management is a factor when using PoE+ with 5 GIgE rates. See section
Temperature management for details.

PoE 5 GbEthernet svitch

Z-Trak2Ethernet cable

Z-Trak2l/O cable

Encoder

Figure 17. General installation setup when using PoE+ to power the profiler.

Power ing Z-Trak2 using a power supply

Z-Trak2 can be powered viaits I/O connector using a 24 VDC power supply. See Power supply
requirements (auxiliary power)

Connect power via the I/O or PoE, not both . Although Z-Trak2 has protection, differences in
ground levels may cause operational issues or electrical faults.

For additional details s ee Cables and accessories
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5 GbEthernet svitch (hon PoE)

Z-Trak2Ethernet cable

CAT®6 Ethernet cabl

Scan trigger
Encoder inpu

!

Z-Trak?2!/O cable

Figure 18. General installation setup when using I/O cable to power the profiler.

Operating conditions

Temperature management

Z-Trak2 profilers are designed to optimally transfer internal component heat to the outer metallic

body. Heat management is achieved by mounting the profiler with metal screws onto a metal

structure that conducts heat (which will act as a heatsink) via its mounting screw ho les, and by
providing the proper air flow. If the profiler is not mounted and has no means to dissipate heat, it

may become very warm to the touch. Measurements are valid when the 3D sensor is used within
recommended operating conditions.

Z-Trak2 operating conditions  (front plate)
1 Temperature: 10 °Cto50 °C (50 °Fto 122 °F)
1 Relative humidity: up to 90% (non -condensing)

Z-Trak2 storage conditions
1 Temperature: -40 °Cto 80 °C (-4 °Fto 176 °F)

1 Relative humidity: 20% to 80% (non -condensing)

The Z -Trak2 S-Series, when connected to a 5 GigE link, it will consume more power and therefore
generate more heat.
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Z-Trak2 generates more heat when powered via POE. Make sure the operating
temperature of the unit is properly controlled.

Continuous operation

The Z -Trak2 sensors are designed for operating 24/7 in stable ambient conditions

when adequately mounted for heat management (see Temperature management ).
Repeated power up and power down can reduce the life span of the profiler. Except
during installation or maintenance, make sure the device remains always powered up.

Preventing faults due to electrostatic discharge (ESD)

Ensure Z -Trak2 housing is securely connected to earth ground to avoid damage to the
device or intermittent failures during normal operation.

Teledyne DALSA has performed ESD testing on profilers using a 4 kV ESD contact generator and
+8 KV in air generator without an y indication of operational faults. To prevent ESD problems, follow
these guidelines :

1 Mount the profiler on a metallic platform with a good connection to earth ground.

1 When using Power over Ethernet Plus (PoE+), Teledyne DALSA strongly recommends using a
shielded Ethernet cable to provide a ground connection from the controlling computer/power
supply to the Z -Trak2 sensor. POE+ requires a powered computer NIC, or a power ed Ethernet
switch, or an Ethernet power injector.

I Use a shielded/grounded power supply if not using POE+ as stated above.
Installations that do not protect against electrostatic discharge (ESD) may exhibit operational

faults. Problems such as random pack et loss, random device resets, and random loss of Ethernet
connections, may all be solved by proper ESD management.

Software installation

Z-Trak and Z -Trak2 family of 3D profilers support GeniCam 3.0 and 3D data output formats as

defined in SFNC 2.3. Ina  ddition, Z -Trak2 family also support s linescan 16 -bit monochrome output
mode ; most third - party software packages like MVTec HALCON, Cognex VisionPro or

NI MAX/Lab VIEW, do not require any additional software components from Teledyne DALSA.

For initial setup, configuration , and profiler testing on Microsoft Windows systems, we recommend
using Tel edyne DAL S#are . Sapgaelil ia aldo fiequired when using Tel edyne
D A L S ASherlock package (see Sherlock 8 obtaining a license ).
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The Sapera LT software development kit (SDK) includes the following components: GigE Vision
driver, Network  Configuration tool, Z -Trak2 configuration tool called Z -Expert, aswellas demo s
and examples with source code and documentation.

For the Linux platform, Z -Trak/Z -Trak2 are alsosupport edby Tel edyne GIPEFAYL SAS s
Framework .

Both Sapera LT SDK and  GigE-V Framework packages are available for download from Teledyne
DALSA website www.teledynedalsa.com

This section discusses installation steps for Sapera LT.

Installing Sapera LT SDK

The Sap era LT SDK version 8. 7 development software provides everything you need to configure
the Z -Trak2 profiler and acquire data in your applications . Itincludes the Sapera Network Imaging
Package and GigE Vision Driver, the Sapera LT runtime and Z -Expert. Refertothe Sapera LT User
Manual on how to develop applications with Sapera.

Sapera LT installs the 3D GigE Vision software and a software DHCP server for a NIC to be used
with Z -Trak2.

The Windows Firewall exceptions feature is aut  omatically configured by the Sapera LT
installation, which allows the Sapera GigE Server to pass through the firewall.

A Installing Sapera LT requires an administrator login.

To install Sapera LT

Before you start, make sure that the computer's hardware and video drivers are uptodate. A
reboot is recommended after installation.

1. Download Sapera LT SDK 8.7 orlater from

https: //www.teledynedalsa.com/en/products/imaging/vision - software/sapera _-It/download/
2. Double -click SaperaSDKSetup.exe to begin installation. Follow the instructions on screen.
3. Onpage SaperalLT SDK 0 Installation of Sapera LT Acquisition Components , select the
Teledyne DALSA 3D profile sensors , which will also install the Sapera GigE Vision Driver

and Z-Expert .

4. After installation, verify that the GigE Server tray icon appears in the notification area (show
hidden icons). At this point, its status will be No device found
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Network connection

Make sure Z -Trak2 is powered before proceeding (r eferto Powering Z -Trak2 with POE+  or Powering

Z-Trak?2 using a power supply )

To connect Z-Trak2 to the host computer

1. Connect the Z -Trak2 unit to the host computer GigE network interface card (NIC)  using the
M12 X -coded to RJ45 Ethernet cable . If connecting Z -Trak2 through a network switch,
connect the Z -Trak2 to the switch and then ¢ onnect the switch to the NIC.

2. Checkthe Status LED, which is initially red then changes to flashing blue while waiting for
an IP configuration.  Once an IP is assigned, the LED will change to a steady blue. See
section LED indicators for details.

GigEserver device status

After a successful Sapera LT installation, the GigE  Server icon is visible in the desktop notification
area (tray) .

= [ L
@‘ 1 device found

Device available Device IP  error No d evice found

GigE Server

notification ﬁ rﬁ ﬂ

area icon
The normal GigE Server icon The GigE Server icon that A red X mark remains over the
that appears inthe  notification appears inthe notification area GigE Server icon when no device
area when the device is found. It shows a warning when a device is found. This indicates that the
takes a few seconds for the GigE is connected but there is some device is not connected , or that
Server to refresh its state after type of IP error. there is a majo r network issue.
the device has obtained an IP
address.

If you place your mouse cursor on this icon, the GigE Server will display the number of GigE Vision
devices found by your  computer .

Once the Z -Trak 2 is connected and has been assigned an IP address (its Status LED is steady
blue) , the GigE Server icon will indicat e that the device was found. It might take a few seconds for
the GIigE Server to refresh its state after an IP address is assigned. Note that the GigE Server
periodically scans the network to refresh its state.
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Right -click the GigE Server icon, then select SHOW Status Dialog Box to view information about
the connected devices.

About Sapera GigE Server

SHOW Status Dialog Box ~
HIDE Status Dialog Box
Scan Network

Each GIigE device is listed by name , along with important information such as the assigned IP
address. The screen capture below shows a n available Z-Trak 2 profiler .

Y GigE Vision Device Status = X
File Help
Manufacturer Serial number | MAC address | Status Camera P Filter driver | MaxPktSize Firm wer User name
-2K0-0015-B3 | o [00:01:0D:C5... 169.254.9.189 | 169.25468.23 33
3
1 Manufacturer, Model, Serial number, MAC address 1 These properties refer to the specific

Teledyne DALSA device that is conn  ected .

1 Status 1 May take the following values:

Connected . The device is connected  to the host system .

Available . The deviceis not currently connected and is therefore available
Unavailable. The device is already actively connected to another host  system .
GVSP unavailable. The filter driver is not active on the NIC to which the device is connected.
N.A. The device statusis  unavailable or non -applicable.

?. The device status value is invalid.

1 Firmver 1 Referstothef irmware version number that is loaded on the unit.  Only the last
digits are shown. The full version number can be found in the Profiler Management category.

=A =4 =8 -4 -8

1 Username 1 Correspondstothe Device User ID provided by the user for the unit. This value
defaultstot he serial number of the device. (See Customizing the Device user ID )

1 CameralP, NIC IP i Correspond s to the IP address assigned to the GigE device, and the IP
address of the network adapter to which the device is attached, respectively

9 Filter driver T Ind icates whether the Sapera GIgE Vision Filter Driver is enabled , which filters
incoming traffic for image packets . It must be enabled for GigE devices.

1 MaxPktSize 1 Correspondstothe packet size in bytes thatthe device supports . Valueis O if

not connecte d.
1 ABI 1 Application Binary Interface. Version of the interface export ed by the filter driver
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Device IPerror

Sometimest he device is physically connected, but the Sapera GigE Server icon indicat
seen; this situation may arise if the device's IP address is not on the same
Right -click the GigE Server
, which will also include conflictin
notification, then refer to section

connected device is not
subnet as the PC.
discovery process
with the Device IP Error

determine how to recover the

LED indicators

Z-Trak2 features 3 LED indicators to provide

State.

Figure 19. The 3 LED indicators on the profiler

Status LED

The Status indicator

readiness. Its various states are

Status LED
LEDis OFF
Steady Red

Flashing Red

Steady Red + Flashing Blue

Slow Flashing Blue

Fast Flashing Blue
Steady Blue
Steady Green

Flashing Green

es that the

icon, then select Scan Network to restart the
g devices . After the scan, if the device is visible
Network setup and device IP issues to

device .

the device status ofits activation, operation , and error

: Status, Laser and Range.

is a 3-color LED that provides information about initialization, connection, and

described in the table below.

Description
No power to the profiler.

Initial state on power up before flashi ng. Remains as steady Red only if there is a fatal

error. Profiler is not initialized.
Initialization sequence in progress.

Fatal Error. If the profiler does not reboot itself, verify all connections and host computer
requirements.

Ethernet cable disconnected. The profiler continuously attempts to assign itself an IP
address.

File Acces s Feature is transferring data such as a firmware update, etc.
IP address assigned . No application connected to the profile sensor.
Application connected.

Acquisition in progress.
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Laser LED

This amber color LED is  ON when the laseris ON  (laser activated and E -STOP is bypassed ).

Range LED

TBD.

Z-Trak2 firmware

If a firmware update is required, Teledyne DALSA will provide the appropriate file. See section
Updating firmware via File Access Dialog for details on how to install the firmware.

Z-Trak2 firmware contains open -source software provided under different open -
source software licenses. More information about these open -source licenses can
be found in the documentation that accompanies the firmware, which is available

on the Teledyne DALSA website at www.teledynedalsa.com

Optimizing the network adapter used with Z -Trak2

Most gigabit network interface controllers (NIC s) allow user modifications. These should be
optimized for use with Z  -Trak2. Use the following recommended settings (see details in section
Configuring network adapter (NIC) for GigE Vision devices of the Appendix).

For the host computer network adapter (NIC)
On the Ethernet Properties page, select only the following two items:

I Teledyne DALSA Sapera GigE Vision F ilter Driver
1 Internet Protocol Version 4 (TCP/IPv4)
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0 Ethernet Properties *
Networking  Sharing

Connect using:

? Intel{R) Ethemet Connection [217-LM

Thig connection uses the following items:

I Teledyne DALSA Sapera GigE Vision Fiter Driver ~
Oa ’:l?\ﬁrtualBox MNDISE Bridged Metworking Driver

] " Npcap Packst Driver (NPCAP)

] " Npcap Packet Driver (NPCAP) (Wi-Fi)

O *¥Q0S Packet Scheduler

4 Intemet Protocal Version 4 (TCP/IPv4)

Oa 2 Microsoft Network Adapter Multiplexor Protocol W
£ >

Install... Uninstall Properties
Description

Used to discover and locate other PCs, devices, and network
infrastructure components on the network. Also used to
determine network bandwidth.

oK Cancel

Click Configure toaccess the Adapter Properties page. Onthe Advanced tab, configure the
following parameters as indicated.

1 Enable Jumbo Packets (Jumbo Frames).

1 Enable Flow Control (choose Rxand Tx Enabled).

1 Enable Interrupt Moderation

1 Choose an Interrupt Moderation Rate (Extreme or Off).

1 Disable Large Send Offload (IPv4)

1 Maximize Receive Buffers and Buffer Descriptors , if available.

1 Adjustthe Receive Side Scaling Queue for best performance (for processing intensive
applications the optimal value may not be the maximum value) , if available

Intel(R) PRO/1000 GT Desktop Adapter Properties X

General Advanced Driver Details Events PowerManagement

The following properties are available for this network adapter. Click the
property youwant to change on the left and then selectits value on the
right

Property: Value:
| Adaptive Inter-Frame Spacing Disabled v

Flow Control

Interrupt Moderation

Interrupt Moderation Rate
IPv4 Checksum Offload
Jumbo Packet

Large Send Offload (IPv4)
Link Speed & Duplex

Locally Administered Address
Number of Coalesce Buffers
Priority & VLAN

Receive Buffers

TCP Checksum Offload (IPv4)
Transmit Buffers

UDP Checksum Offload (IPv4)
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For the host application
1 Maximize the number of image acquisition buffers.

For any switch
1 Maximize the memory allocated to interna | buffers (if available).
1 Enable PAUSE frame support (if available).

It is recommended that the packet size be adjusted accordingly for optimal

performance given the network topology (with or without a switch), when using
A packet sizes within ~ the 1500 to 3000 and 4000 to 8000 ranges.

For example, certain switches might perfo rm better using a packet size of
4096 bytes instead of 9000 bytes.

Some Ethernet switches may produce more Pause Frame requests than expected
when Jumbo Frames is enabled. Changing the Ethernet Packet Size may minimize
Pause Frame r equests from such a switch and improve overall transfer
bandwidth.
Ethernet cable category (CAT6, 7), ma nufacturer, quality and length can also affect performance.
For additional information, refer to the Network Imaging Package for Sapera LT Optimization

Guide , which is included with the installation of Sapera LT.

Multiple Z-Trak2 profilers on a switch

Mult iple profilers can  be connect ed through a Gigabit Ethernet switch . When using VLAN groups,
the Z -Trak2 and controlling computer must be in the same group (refer to the Network Imaging
Package for Sapera LT Optimization Guide ).

Using Z-Trak2 with supported third -party software packages

If Z -Trak2 isused ina third -party GigE Vision - compliant environment , refer to the
appropriate application note for the supported  package s for installation details .

1 3D-L-AN0002 Using Z -Trak with MVTec HALCON HDevelop

Please contact tech support or visit website/app lication notes for third -party packages.
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Introduction to Z-Expert

The Sapera Z-Expert utility is an intuitive graphical user interface (GUI) whose purposeis to
facilitate configuration and testing of the Z -Trak2 setup, and to provide live display of profile s and
3D surface s.

Z-Expert can save data as 3D images using industry standard point cloud formats like STL, PLY,
and so forth.

When using multiple sensors , Z-Expert also provides a step  -by-step process to create a unified
measurement space. It can configure up to 16 sensors in a variety of topologies using user -defined
alignment targets. See also chapter Multi -sensor systems

The Z -Expert context -sensitive help (opens in a browser) is available using the F1 key from
anywhere in the interface. Please refer to it for detailed information on the use of Z -Expert, as this
chapter offers an overview of the application.

Overview of Z-Expert GUI

Z-Expert interface consists of a configuration section to set the features  your 3D sensor(s) , and a
display pane to show the results of acquisition s. The different windows of the configuration  section
can be hidden/shown, resized, and reorganized within the interface (pane, standalone window,

etc.) .
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Sources Explorer

Features Browser

Feature description

Console Messages

(O Z-Expert 2.1.12 with Sapera LT Version 8.70.1.2210 (Sapera LT Full SDK)
File View Tools Help
OBooMOMBEER® .5 -
| ® Sources Explorer x Ml ® Display x ¥
¥ Sensors z y

¥ () 2-Trak2-5-2K0-0015-83_1

| Loa=d Topm - 666

v B LP1-1040-B2_2

La = O A0001568

Display: Top =

"V 777777777777777777
& HighlighterCap.tif
| & LP2_DOF15mm_XZRW_DracoBoardScan_Texp1967_ReflectanceTarget20000LaserA:
| ¥ Groups
L+ New group...

 Connect / Disconnect all
@, feature browser x

2§ Parameter visibility: [T P TS (ST [SSermsl oty eSS ot \

v Qi
P Profiler Management
» Profile Intensity o
¥ Data Output P X OMicrometen
Points Per Profile [
200

Optimal Profiles Per Scan
Scan Rate (Hz) 1828
» Profile Metadata Content Selector Timestamp

Peak Detector Selection Mode Highest
Reflection Elimination Method 1 r
Profile Median Filter Mode Off
Profile Convolution Mode

» Profile Convolution Mode Selector On3x1
Profiler Orientation Normal

Scan Direction Forward

® Feature Description x
Feature Display Name: Profiles Per Scan

Real Name: profilesPerScan
Type: Tinteger (64)
Visibility: Beginner
Units: None

Sign: Unsigned

[ | ® Console Messages x
[11:15:59](2-Trak2-$-2K0-0015-B3_1): -- Starting acquisition
[11:16:05](Z-Trak2-S-2K0-0015-B3_1): -- Freezing acquisition

X (Micrometen

Configuration Display

Toolbar

The toolbar provides quick access to often -used commands.

Global Acquisition Display Layout UMS setup

(Unified Measurement Space)

Global Global Global Global Global Application UMS  Load
Grab Freeze Abort Snap 1 Snapn Settings Setup Calibration

OB o o |E0)MEHE SRS » 5 -

Additional 1, 2, 4,9 Clear Save
Display Displays Display Calibration
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Sources Explorer

The Sources Explorer
unsupported GigE devices) and loaded images, if any. It also includes any
are useful for multi -sensor synchronization or UMS creation

pane displays all acquisition sensors available in the system (including any
, Which
(see Multi -sensor systems ), but which

groups defined

can be used to change features on multiple sensors in one step.

Use the Sources Explorer to:

1 Connect or disconnect one or more profilers.

9 Start or stop a continuous acquisition (grab). The result is store
be shown inthe display pane.

1 Snap oneor n scans. The number of scans
(default is 3).

1 Load or save

A scan may consist of a single profile or
the configuration
1 Manage groups of sensors

& Sources Explorer |

v
W [ Z-Trak2-S-2K0-0015-B3_1
| La=2 Topm x5
w [E) LP1-1040-B2_2

L@ = O A0001568
V¥ Images
B4 HighlighterCap.tif
(4l LP2_DOF15mm_XZRW_DracoBoardScan_Texp1967_ReflectanceTarget20000LaserAy
V¥ Groups

L+ New group...
@ Connect / Disconnect all

d in a buffer, whose content can

n is determined by the buffer count of a sensor
of many profiles.

settings of a device (CCF, camera configuration file ).

® sources Explorer x [N

¥ Sensors

w [ LP1-1040-B2_1

| La =4 Acoo1s68 m
¥ [ Z-Trak2-5-2K0-0015-B3_2

La= Refresh :
¥ Images Reboot Sensor
g Lpzr:IE Save CCF
Highlii
P oad ccF
¥ Groups
Median Filter  »
New ¢

Source Settings
k1 Connect / Dis

Feature s Browser and Features Description

The Feature s Browser pane allows viewing or changing
the acquisition sensor. Features are organized by c
sensor dependent . Many of the features are always modifiable, some are
may be changed depending on other settings.

example one for each connected sensor.

The Features Description
Features Description

pane provides information
pane fromthe View menu.

Use the Feature s Browser to:

1 View or modify the current
reference for details.

parameter settings

on a selected feature.

of your sensor. See

the features ( parameters ) supported by
ategories ; a vailable categories

read -only , an d others

Several Features Browser windows can be open,

You can open the

section Z-Trak2 features

and features are

91 Display information about a
the Feature Description pane

selected parameter, such as its description and possible values ,in
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) feature browser

Tz § Parameter visibility: m

Search Features Browser

Parameter
¥ Data Output
I Points Per Profile 2520
- Profiles Per Scan 200
- Optimal Profiles Per Scan 5
|- Scan Rate (Hz) 34.4828
D Profile Metadata Content Selector Timestamp
- Peak Detector Selection Mode Highest
- Reflection Elimination Method 1 Not Enabled
|- Profile Median Filter Mode Off
- Profile Convolution Mode Off
» Profile Convolution Mode Selector On3x1
Profiler Orientation Normal
Scan Direction Forward
¥ Format
Device Output Type Linescan 3D
) UniformX Z
Measurement Units Micrometer
Z Scaler 1.000
X Scaler 1.000
Pixel Format 3D Coordinate Z (16-bit)
Invalid Data Flag True
Invalid Data Code 65535
» AQL

) Feature Description

Feature Display Name: 3D Data Type

Real Name: Scan3dOutputMode
Type: IEnum

Visibility: Beginner
Description:

Selects 3D output data format (default is UniformX Z).

Value:
UniformX Z

Enum Value: RectifiedC

Enum Display: UniformX Z

Description: The Z data has been resampled to a uniform sampling pattern in the X
direction.

Enum Value: CalibratedAC
Enum Display: XZ
Description: Each profile consists of calibrated X and Z values in a 32-bit data format.

Enum Value: CalibratedACRW

Enum Display: XZRW

Description: Each profile consists of calibrated X, Z, R (reflectance) and W (peak width)
values in a 64-bit data format. The first two 16-bit fields are as the calibrated XZ, The third
and fourth 16-bit fields contain the R and Z data.

i Search for a feature with the

Search Features Browser

box. The parameters and categor ies

that contain the search string will be shown in the parameter list.

{3 feature browser

Tz £ Parameter visibility: m

Parameter Value
v @3 Top
¥ Data Output
¥ X-Axis
L Uniform X Offset 14003.00
W IEEE1588
L pTP Master Offset (in ns) Not Enabled

1 Choose the visible parameters according to the level required for use with the
list. You can choose among

visibility

1 Update the sensor firmware. See se

Console Messages

The Console Messages
generated by the Z

Beginner

Parameter
, Expert , Guru .

ction Updating firmware via File Access Dialog

pane displays displays information, warning and error messages
- Expert application.

Console Messages

[11:15:23](Z-Trak-LP20015_1): -- Device Connected
[11:19:32](Z-Trak-LP20015_1): -- Acquiring a single frame
[11:19:58](Z-Trak-LP20015_1): -- Acquiring a single frame
[11:20:33](Z-Trak-LP20015_1): -- Starting acquisition
[11:20:40](Z-Trak-LP20015_1): -- Freezing acquisition
[11:23:39](Z-Trak-LP20015_1): -- Acquiring a single frame
[11:23:57](Z-Trak-LP20015_1): -- Acquiring a single frame
[12:25:38](Z-Trak-LP20015_1): -- Device Disconnected

»
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Events Registration

The Events Registration pane is used to enable event monitoring and event logging . See
Monitoring events

Events Registration

Devices And Events

W [&) Z-Trak2-0015-B3_1
vyme

- [ Start of Profile 220
= (1 Valid Profile Trigger 0

= (1 Invalid Profile Trigger 0

= 4 Image Lost 0
=[] Counter 1 End
=[] Line3 Rising Edge
= [ Line3 Falling Edge
- [] Line4 Rising Edge
=[] Line4 Falling Edge
- [/ Events Overflow

— Image Lost

M Enable event logging

Display output message every: events
Type of Message:

Event Display Name: Image Lost | Close |
Event Name: EventSelector.ImageLost

Registered: Yes

Occurence: 0

(== == =]

Description:
Event sent on control channel when an image is lost due to insufficient memory.

Display pane

The display pane renders the result of a grab or snap. The pane may display upto 9 concurrent
views , and even more with standalone display windows . Select the number of views from the Z -
Expert toolbar. A menu within each view can be used tochange display settings.
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Display 1: Top = frofe In this profile, the measurement AOI

' is depicted in  bright green, and
corresponds to the measurement
area, i.e. , the largest area where
measurements can take place. The
purple trapeze indicates the sensor
area thatis used. The object profile
is in blue.

The X-axis coordinates appear at the

, bottom, and the Z  -axis values on
10000 s \ the left. The auto  -hide menu at the
8000 / ‘~ top provides accessto various

6000 / display settings

4000

Tips:

1 Put the pointer on the profile to
display the X and Z values.

30000 35000 40000 45000,
X (Micrometer) Hm B

50000

1 Use the mouse wheel to zoom in
or zoom out the profile.

9 Drag the profile to change its
location in the window.

Display 1: Top = frome The measurement AOI from the

: above capture was reduced by
dragging the handle points.

- The area within the white dotted line
represents the original size of the
measurement area.

Another snap was done. Notice that
the portion s of the profile  outside
the measurement AOlw  ere not
recorded.

Tips:

1 Drag the handl es of the
measurement AOI to change its
dimensions.

1 Drag the handles of the

Sk - measurement AOI beyond the

X (Micioriata) pm 3] white dotted lines to recover the
entire measurement area.
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Display 1: Top

11000

10000

Profile

Distance: 1240.65

31000 éUUU

This view depicts a zoomed profile
with four added distance cursors &
two vertical and two horizontal, in
dotted red. The color of the distance
cursors can be changed  from the
menu for a better view.

Drag each cursor within the
measurement area to points of
interest. Put your pointer on a
cursor line to display the distanc e
between the two parallel lines.

Tips:

1 To show the distance cursors,
click the Toggle Distance
Cursor icon at the bottom left of
the view.

1 Zoom in to place the cursors
more precisely.
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Display 1: Top = Display 2: Top =

Y-Axis (x103 Micrometer)
0.01.02.03.04.05.0

30

X-Axis (x10°3 Micrometer)

These 4 views depict a 500  -profile s scan. Display 1 shows the default view . Tips:

1 Use the mouse wheel to zoom in and out.

1 Use the Shift key while dragging to move the entire surface.

1 Dragthe surface torotateit freely aroundthe rotation point of the surface  (by default, the
center handle , disp lay 2).

1 Use the Ctrl key while dragging to rotate the surface around the rotation point in the display
plane .

I Use Alt -click to change the location of the rotation point .

1 Use the different handles to change the proportions of the surface.

1 Clickthe 4 -arrowicon atthe bottom toresetthe view (display 1) .

1 Click XY+ , XY-, XZ+ , XZ-, YZ+ or YZ- todisplay your surface in the chosen plane
(display 2).

1 Drag the XYZ axes at the bottom left of a view window to rotate your surface .

1 Usetheviewicon (bottom left) to select a representation d profile, reflectance, surface
(displays 3 and 4). Other settings are available depending on the chosen representation
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Using Z-Expert

Below are some of the  various tasks you can accomplish using Z -Expert for configuration and
acquisition .

Customizing the Device user ID

The Z -Trak2 can be programmed with a user -defined name to facilitate the identification of a
profiler when several devices are connected to the network. The default value for the device user
ID of a profiler is its serial number.

To change the Device User ID feature
1 Open the Profile Management category and change the Device UserID value.

Tip: Use a descriptive, easy to remember name, or its location in a system, such as "Top View" and
"Bottom View".

Parameter Value -

¥ @ Top
W Profiler Management

— Product Model Z-Trak2-5-2K0-0015-B3
— Firmware Version 2CA24.0060
— Serial Number MO0000086
— Tod
— Device Reset Press...
— Power-up Configuration Press...

P Built-In Diagnostics

» Info v

Updating firmware via File Access Dialog

Download the latest firmware for the Z -Trak2 from the Teledyne website.

To update the Z - Trak2 firmware
1. Open the File Access Dialog category.

2. Nexttothe Upload/Download Dialog feature, click Press .

Z-Trak2 3D Laser Profiler Sensors Using Z -Expert
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3. Inthe Upload/Download Dialog  window, nextto  Firmware , click the Upload icon.

() File Access b4

File Name Download Delete

Firmware
Host Side Config
User Defined Saved Image

Open Source Licenses

>
o [ e e
X X[ X| X

Feature Display Name: Firmware

Identifier: Firmwarel
Extensions: .cbf
Description:

Upload new firmware to the device which will execute on the next device
reboot cycle. Select the DeviceReset feature after the upload completes.

| Close |

4. Inthe Open Directory window, select the new profiler firmware (.cbf extension)  to upload
and click Open .

5. Afterthe upload completes ,reset the device .

Working with groups

The Sources Explorer  allows you to create groups of sensors whose features may be set for all
members in a single location. Settings can then be coordinated, and acquisition done for the whole

group.

You may create several groups for different purposes

 Tocreate a unified measurement space (UMS)

To set features on several devices in a single step
To start/stop acquisition on several devices, whether synchronized or not.

=A =4 =

To perform other actions on all member devices:

Load a power -up configuration

Reset the devices

Upload firmware

Save the the group's settings in a file
Save device buffer metadata

Etc.

=A =8 -8 -8 -4-A
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Note that for UMS, the devices must belong to a group.

A group appearsasa device inthe Feature Browser , butonly a subset of all

for modification . Settinga parameter
devices ; the other parameters must be set individually
values that differ  between the devices. Note that
devices for acquisition to take place.

8 Sources Explorer x [ NN

P Unsupported Devices (Use CamExpert)

W Sensors
w [ LP1-1040-B2_1
| La = 4 Maple m * & &5
¥ [ 7-Trak2-S-2K0-0015-B3_3
Lo =M Top m« » i t3
¥ Groups

A% MO EG

O=EM Topm = B0
0= M Maple m © &G
-+ New group...

¥ Profiler Management
Device Reset
Power-up Configuration
W Profile Intensity
Laser Activation
Laser Control Mode
Laser Power
Current Profile Rate (Hz)
Profile Exposure Time (in us)
Reflectance Threshold
W Data Output
|- Profiles Per Scan
W Format
Device Qutput Type
3D Data Type
Measurement Units
W X-Axis
L= Uniform X Step Size
W Encoder Input
- Encoder Source B
- Encoder Direction
- Encoder Divider
- Current Profile Rate (Hz)
- Encoder Reset
- Displacement Between Samples Y
— Encoder Profile Trigger Mode
W Trigger Input
W Trigger Mode Selector
Trigger Enable
Software Trigger
Trigger Start Source

Trigger Delay
W Multi Sensor Sync
Sync Mode
Sync Group
¥ GPIO
Line Inverter
Input Line Debouncing Delay
W IEEE1588
| LPTP Mode
¥ File Access Dialog
L Upload/Download Dialog

parameters
in a group changes the  parameter value of all included

. The features browser also highlights the
parameters do not need to be

Trigger Start Input Line Activation

identical in all

Press...
Press...

Strobed

Manual

200

Not Enabled
<Different Values:>
<Different Values:

<Different Values:

Linescan 3D
UniformX Z
Micrometer

12.00

Line 2

Forward

1

Not Enabled
Press...

<Different Values:>

Any Direction

Profile Trigger

<Different Values:>
Not Enabled

Not Enabled

Not Enabled

Not Enabled

On
1

[ False
0

Automatic

Press...

Figure 20. (Left) Sources Explorer with the SyncGroup. (Right) The Features Browser with all parameters t

may be set for the group.

Group settings may be saved in a .group file using the group's shortcut menu in the Sources

Explorer, and loaded using the
to the parameter values of the .group file.

File > Load Group

command. The devices' parameters will be set

is available

Parameter Value

» @ Maple
» O3 Top
v 4

hat
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Acquisition for all member devices  may be done using the acquisition controls next to the group
name.

Loading or saving 3D sensor settings

If the current  parameter settings of a device are optimal for a task, they can be saved in two ways:
in a power -up feature set stored onthe device ,orina camera configuration file (.ccf) .

Power -up settings are used when the 3D  sensor powers up or is reset. The  se settings are saved in
non -volatile memory on the profiler itself. There are 3 feature sets ; one is the default factory
setting, and the othertwo are user settings. Users can choose a default power -up configuration
among those 3 sets , load a previously sa  ved configurat ion, or save their current configuration.

Camera configuration  settings can be loaded on a connected device from a camera configuration
file. They overwrite the current parameter settings of the device , but are not stored on the profiler,
and as such, they needto be reloaded when the device is restarted . Any number of configuration
files may be saved for different tasks.

Using a configuration file

Tosave Z-Trak2 configuration settings in a file
1. Inthe Sources Explorer , selectthe device for which to save the current configuration.

2. Onthe device shortcut menu, choose Save CCF.

3. Choose a location and filename, then click Save .

The configuration is saved in a file with a .ccf extension.

Sources Explorer

¥ Sensors
¥ [ Z-Trak-LP20015_1
La = Refresh o]
Reboot Sensor

‘Save CCF

Load CCF
Median Filter »

Source Settings »

Toload Z-Trak2 settings from a file
1 To load a saved configuration, choose Load CCF from the device shortcut menu and select a
.ccf file .
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Using a power -up configuration

To choose a power
1 Inthe Profiler Management

{2 Power-up Configuration

- up configuration

category, nextto  Power -up Configuration

{3 Power-up Configuration

, click Press .

— Camera Power-up configuration

— Camera Power-up configuration

[Factory Setting

[Factory Setting

— Load / Save Configuration

— Load / Save Configuration

v

Load Configuration |

v] | | [UserSet1
Load Configuration | (

[Factory Setting

Save Configuration | [

J

| Close Il

(/A

Close |

Figure 21.Power -up dialog for choosing, loading , Or saving power -up settings.

Camera Power -up configuration

list allows the user to select the default device
UserSetDefaultSelector ).

The Camera Power -up configuration
configuration on power -up (see feature

1 From the list, select between Factory Setting , UserSet 1 or UserSet 2.

Load / Save Configuration

list allows the user to change the device configuration any time
UserSetSelector ).

The Load / Save Configuration
after power -up (see feature

1 To reset the device to the factory configuration, select Factory Setting and click Load
Configuration

1 To restore a saved configuration, select the appropriate user set and click Load
Configuration

I To save the current device configuration, select UserSet 1 or UserSet 2 andclick Save
Configuration

Monitoring events

Z-Expert provides a dialog to easily monitor common events in real time.

1 On the Z -Expert menu bar, select View > Events Registration
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Events Registration

Events Registration

Devices And Events

w [&) Z-Trak2-0015-B3_1
vm@

- [/ Start of Profile 7156

= [1 Valid Profile Trigger

- I/ Invalid Profile Trigger

= 1 Image Lost

= 1 Counter 1 End

=[] Line3 Rising Edge

=[] Line3 Falling Edge

=[] Line4 Rising Edge

=[] Line4 Falling Edge

- /] Events Overflow

QIQIQ OO @IS @

Event Display Name: Events Overflow
Event Name: EventSelector.eventsOverflow |
Fgg_gistered: Yes Y

Select the events to monitor during Z -Trak2 operation.  While an event remains selected, its count
will continue to be updated even ifthe Events Registration window is closed. The count of an eve nt
may be reset from its shortcut menu.

L1 vanu Frune nyyen

U
O Invalid Profile Trigger 0 O  LogEvent
@ image ost

O Counter 1 End

To alert users on potential issues, event occurrences can be displayed in the Console Messages
pane.

To display event occurrences on the Console Messages
1. Open the event's shortcut menu and select Log Event

2. Inth e Event Output Configuration dialog, click Enable event logging

3. Modify the other settings as desired. From then on, the sensor, name of the event, count
and timestamp will be displayed in the console at the specified rate. An event qualified as
Error will be showninred,a  Warning in yellow.
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3 Event Output Configuration

— Start of Profile

i Enable event logging

Display output message every: events

Type of Message: [Information v ]

| Close |

® Console Messages x
[16:27:05.894](Top): -- Start of Profile received, Number = 1, Timestamp = 16:27:05.223 A
[16:27:05.894](Top): -- Start of Profile received, Number = 201, Timestamp = 16:27:05.254
[16:27:05.894](Top): -- Start of Profile received, Number = 401, Timestamp = 16:27:05.254
[16:27:05.894](Top): -- Start of Profile received, Number = 601, Timestamp = 16:27:05.254
[16:27:05.894](Top): -- Start of Profile received, Number = 801, Timestamp = 16:27:05.300
[16:27:05.894](Top): -- Start of Profile received, Number = 1001, Timestamp = 16:27:05.332
[16:27:05.894](Top): -- Start of Profile received, Number = 1201, Timestamp = 16:27:05.368 l
H H . . v

Setting acquisition parameters

Below are examples of settings you can use to test your Z -Trak2 laser profiler with Z
sure the Features Browser is open.

Acquiring a profile

To acquire a single profile
1. Fromthe Z -Expert Sources Explorer , select a sensor.

Sources Explorer

¥ Sensors
¥ [&) Z-Trak-LP20015_1
La=u Topw ~ 6 63

M Connect / Disconnect all

- Expert.

2. Inthe DataOutput category of the Features Browser , set Profiles Per Scan to 1.

3. Inthe Format subcategory , set as indicated

i. Device Ou tput Type = Linescan3D .
ii. 3D Data Type = UniformX Z
iii. Measurement Units = Micrometer .

Make

Z-Trak2 3D Laser Profiler Sensors
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4. Inthe Profile Intensity category , set as indicated

i. LaserSafety = Internal (if permitted by local regulations).
ii. Laser Activation = On (activated continuously) or Strobed (activated during acquisition
only) .

Features Browser

= & Tz Parameter visibility: [Tl

Parameter

v [ Top
» Profiler Management
W¥ Profile Intensity

(On A v

Laser Control Mode Manual
Laser Safety Internal
Laser Power 2047
5. Click on an icon next to the sensor to start acquisition ( Start/ Stop Acquisition, Snap, or
Snap X, which will snap as many profiles as the sensor's buffer count ).
WV Sensors V¥ Sensors WV Sensors
v [ Z-Trak-LP20015_1 W [E) Z-Trak-LP20015_1 v [&) Z-Trak-LP20015_1
La=u g 606 La=u = (RO La=u = O
l_SIa"z Acquisition ] E'mo } lm

6. From the Sources Explorer, d rag and drop the sensor name on the display area to view the
result of the acquisition.

Display 3: Top

56 9 Using Z -Expert Z-Trak2 3D Laser Profiler Sensors



Creating a 3D surface view

A 3D surface view is creat  ed by performing a scan, i.e. , by acquiring multiple profiles in a single
buffer.
To perform a scan, setthe value of the Profiles Per Scan feature to greater than 1 , for instance 200

(se e Data Output features ).

Figure 22. Acquisition of 3 scans of a fixed object using the Shap X command (sensor buffer count = 3) . Each
scan contains 200 profiles. Note the buffer index in the bottom right corner of the display view.

Fixed scan vs. variablescan

The number of profiles  stored in a buffer  can be determined in advance (fixed) or not (variable).
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1 Fixedscan : the number of profiles is determined by the Profiles Per Scan feature . A single
trigger starts acquisition

1 Variable scan : the number of profiles is not precisely known. A start trigger  and a stop trigger
(optional) are used;t he number of profiles  is determined by the  interval between the triggers ,
unless the Profiles Per Scan value is reached, which will s top acquisition implicitly

The acquisition of each  profile with in a scan is triggered either by a software event or more

commonly by an evenly  -spaced trigger such as an external quadrature shaft encoder source , a
positional 3D sensor  or other external signal trigger source driven by the moving platform where
the object being scann  ed rests, or by the moving 3D sensor mount. Movement is in the scan
direction ( Y-axis). See Trigger Input features and Encoder Input features

Adjusting laser inten sity for optical performance

Setting laser intensity for best measurement is the result of a balance between laser power,
exposure time, gamma and HDR (high -dynamic range) settings. The goal is to produce an image
with reflectance values that are not too s aturated nor too dark.

1. Inthe Data Output category, set Profile s Per Scan to any valid value
2. Inthe Data Output Format subcategory, set  Device Output Type to XZRW.

3. Take a snap of the object. Reflectance should be shown as in figures below (if you don't see
reflectance results, then onthe Display menu, select
Profile s > View > Reflectance > Show ).

4. Inthe display pane, look at the distribution of the reflectance values.

5. Inthe Profile Intensity category, a djustthe Laser Power and/or Profile Exposure Time
values so that reflectance values over the profile are not too saturated nor too low.

6. Repeat steps 3 -5 until reflectance values are satisfactory.

58 { Using Z -Expert Z-Trak2 3D Laser Profiler Sensors



55000

50000 [ T 5000

45000 : = : 45000

. e

40000 ; : : 40000

35000

35000

»
@
Q
<
o
7}

S
[}

Reflectances

30000 30000

o
25000
20000 3 t : 20000
15000 : 15000

10000 10000

5000

Figure 23. (Left) Display showing a highly saturated profile. The blue dots, representing the reflectance
values, are almost all at the maximum value, at the top. The reflectance scale is shown at the right of the

display window. (Right) Sa me profile with decreased laser intensity and profile exposure time. The reflectance

values are spread in the entire reflectance scale.

Adjusting finite impulse response (FIR)

A FIR filter is applied  in the Z -Trak2 to increase the quality of the measured peak. Increas ing FIR
size helps improve Z  -resolution. Decreas ing FIR size when operating near the max imum profile rate

may increase the Z-range.

Using High Dynamic Range (HDR)

High dynamic range is useful when the object under inspection combines regions of high and low
reflectivity. Increasing the exposure time to see adequately the region with low reflectivity can

cause the region with high reflectivity to lose details because of saturation. Conversely, reducing
the exposure time to see details in the region with high reflectivity can cause the darker region to

lose details.

One solution is to take two images with two different exposure times and combine them. However,
this m ethod not only cuts the profile rate, but it also increases the processing complexity induced
by the merging of two separate frames of a moving object.
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Z-Trak2 achieves HDR in a single scan, simplifying the handling of objects made up of surfaces of

varyi ng reflectivity. HDR is done on -sensor and uses non -overlapping exposure/readout (anew
profile cannot be grabbed until readout is complete ).
The Z -Trak2 sensor provides two features to control HDR: HDR Response Mode ,and HDR

Response Factor

1 HDR Response Mode . Activates HDR and s pecifies the knee point,i.e. , the point at which  the

sensitivity of the image sensor decreases , as depicted with the HDR knee point mid/ high in the
figure below

1 HDR Response Factor . Acts on the slope  after the knee point to f urtherr educe sensor
sensitivity : the higher the response factor, the less sensitive the sensor

Sensitivity curve, effect of HDR Response Mode
4 Sensor saturation

()
O

c

s

ks No HDR

Y= . .

& ——— HDR knee point high

HDR knee points —— HDR knee point mid
lllumination

Figure 24 . Depiction of the sensitivity curve of a sensor, with and without HDR. With HDR, saturati on occurs at

higher illumination, as compared with no HDR.

Sensitivity curve, effect of HDR Response Factor

A sensor saturation

o oz . '—' '— -

Q e ® " -

3 ==

3 HDR Response Factor 5

& -------- HDR Response Factor 30
—————— HDR Response Factor 50

[llumination

Figure 25. Depiction of the e ffect of the HDR Response Factor on a sensitivity curve
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X (Micrometer) X (Micrometen

Figure 26.Effect of HDR mode on a high contrast object. Blue dots represent reflectance values, with the
reflectance scale shown at the right of the display window. (Left) HDR Off. Notice the saturated segments at
the top. (Right) HDR  On. High reflectance segments are not saturat ed any more. Note the low reflectance
sections are little affected.

Applying a m edian filter

A m edian filter is a processing technique typically used to reduce noise from an image. Z -Trak2
provides one -dimensional median filtering of three different sizes, namely 3x1, 5x1 and 7x1.

T

TR PR

Figure 27. Results from applying a median filter on a flat surface object . ( From left to right ) No median filter
3x1 median filter ; 5x1 median filter ; 7x1 median filter.

Applying a convolution filter

Z-Trak2 proposes one -dimensional convolution filters of three different sizes, namely 3x1, 5x1 and
7x1 for smoothing profiles .
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Optimizing profile rate

Use the Profile Intensity > Info -Profile Rate Optimization subcategory to guide you on how to
optimize the profile rate for the current configuration. Typical suggestions are:

1 Increase the value of Profiles Per Scan feature to 5 or more .
1 Reduce the Measurement AOl Height.

1 Reduce Exposure Time.

9 Disable Reflection Elimination Method.

i Disable HDR.

Other aspects to take into account to increase profile rate are:

1 Setthe 3D Data Type outputformatto  UniformX Z orto XZ.

1 Inthe GigE Vision Transport Layer category, verify that the Device Link Speed value is
1000, 2500, or 5000 Mbps or higher (according to model). This is the speed negotiated by the
network interface. The value is read -only.

1 Verify thatthe Packet Size value is above 1500 bytes, ideally 4000 or 9000 bytes, which
indicates that jumbo packets are used. See Basic NIC settings  on how to enable Jumbo Packets.

If the Device Link Speed value is below 1000  Mbps, or if the Packet Size value is below 1500
bytes, first check the network equipment between your device and the host computer (see
Compatible GigE network adapters and switches ).

Section Configuring network adapter (NIC) for GigE Vision devices in the Appendix provides info
about how to configure the network adapter

Refer also to the  Network Imaging Package for Sapera LT Optimization Gui de (from the Start
menu inthe Teledyne DALSA  folder).

e e ]
v : :

W Device Link Selector 0
Device Link Throughput Limit Mode On
Device Link Throughput Limit Ratio 92.0000
Device Link Throughput Limit 115000000
Interpacket Delay 6

W Stream Channel Selector 0
PacketSize 9000
Device Link Speed 1000

— Packet Resend Buffer Size 11.000

— IP Configuration Status DHCP

— Current IP Address 172.16.239.4
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Multi -sensor systems

Several Z -Trak profiler sensors may be configured over or around a n object to enlarge the
measurement area, measure different areas of interest, or eliminate occlusion. In some cases,
profile acquisition may be triggered synchronously or in sequence between sensors. In other cases,
a larger, unified measurement space (UMS ) can be created, such that all sensors report
measurements within the same coordinate system.

Connecting multiple 3D sensors

A single sensor may be connected directly to a host through a NIC, or indirectly through a switch.
In multi -sensor configurations,  the sensors will typically be connected to a host through a switch.

1 Standalone sensors & Sensors gather and process profiles independently, on one or on
different hosts. Each sensor may be connected to a switch or to a NIC.

1 Synchronized sensors 8 Synchr onization between sensors relies on Internet messages. A
switch is therefore required to forward timing messages to sensors connected to it. Profiles may
be processed on the same or on different hosts.

1 Sensors part of a unified measurement space (UMS) 0 Units must be attached to the same
switch, and a single host must do the acquisition and merging. The units will typically be
synchronized.

Sensor synchronization

Sensor synchronization is used to coordinate the profile acquisition of two or more sensors so that
they are triggered simultaneously or sequentially. Sequential acquisition is recommended if the
laser line emitted by a sensor can interfere with the laser line of another sensor when triggered

simultaneously.

When synchronizing sensors, one is chosen as the master sensor, that will respond to the external

signal ; the others are the slave sensor s. Each slave 's Trigger Start Source  parameter is set to
Multi Sensor Sync, indicating that  the slave will acquire profiles when it receives messages from

the master.

Synchronization is achieved essentially by adjusting trigger delays between the sensors. Because
synchronization relies on Internet messages, the master sensor must allow for a delay to forward
timing messagesto  the slave sensors ; this delay is represented by the Sync Group Delay
parameter (see Sync Group Delay setting ).
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The following timing diagrams depict how some of the Multi Sensor Sync parameters are set. The
diagrams do not include details about other synchronization settings such as exposure time or
profile rate.

Sequential Acquisition

| Sync Group Delay Mode = Master and Slaves

External/
Internal

Signal | TriggerDelay (master) = 0
: I Exposure
| Sync Grougelay
Master |
|
| |
| | Exposure
|
! J Trigger Dela
Slavel : ,
| |
: : Exposure
I | TriggerDelay
Slave2 I ’:
I
Figure 28. T he externall/internal signal triggers the master sensor. The Sync Group Delay value determines the
earliest time at which the sensors can start exposure . The Trigger Delay value  of each sensoris differentin a

sequential acquisition.

Simultaneous Acquisition
Sync Group Delay Mode = Master and Slaves
|

External/
Internal

Signal | |
: | Exposure
| Sync Groupelay

Master |
' [
' |
| Exposure
|
I

Slavel :
' [
: | Exposure
|

Slave?2 I
I '

Figure 29. The external/internal signal triggers the master sensor. The Sync Group Delay value determines the

earliest time at which the sensors can start exposure. All sensors start exposure at the same time.
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Sync Group Delay setting

To avoid missed profile triggers, the Sync Group Delay setting must not be too small. The optimal
value for this feature depends mainly on network characteristics such as network link speed,
packet size and number of switches.

1 Network link spee d. Sync Group Delay value needs to be longer if the master is connected on
a slower link; a1l  Gbps link will require a longer delay than a 5 Gbps link.

1 Streaming packet size. Sync Group Delay value needs to be longer if the master is using
large streaming packet size because messages must wait until the current streaming packet is
complete.

1 Network switch(es) between master and slaves. Each switch between master and slave

adds its own communication delay.

Packet size (bytes) Network speed (Gbps) Max transmi  ssion delay ( ps)
9000 5.0 50
9000 25 70
9000 1.0 90

To better ascertain whether a 3D profiler is receiving messages too late and missing profile
triggers, use the Event Statistic Selector ( Late MultiSensorSync ) and Event Statistic Count features
found in the Event category.

Features involved in sensor synchronization

The list shows the parameter name followed by the feature name in brackets .

Profile Trigger Frequency (profileTriggerFrequency)
Profile Rate (profileRate)

Profile Exposure Time (ExposureTime)

Laser Activation (laserActivation)

Sync Mode (multiSensorSyncMode)

Sync Status (multiSensorSyncStatus)

Sync Group (multiSensorSyncGroup)

Sync Gro up Delay (multiSensorSyncDelay)

Sync Group Delay Mode (multiSensorSyncDelayMode)
Trigger Mode Selector (TriggerSelector)

Trigger Enable (TriggerMode)

Trigger Start Source (TriggerSource)

Trigger Delay (TriggerDelay)

Line Selector (LineSelector)

=A =4 =4 4 -4 4 4 A -4 -4 -4 A A -4 -4

Line Inverter (Linelnverter)
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Synchroniz ation settings

The parameters must be set manually
configuration file. S

the proper timing between sensors.

Recall:

1 Slave : device whose Trigger Start Source parameter is always set to

1 Master : device whose Trigger Start Source parameter is

Note that it is not possibl

profile trigger delay cannot be set.

Parameters

Laser Activation
Exposure Time
Sync Mode

Sync Status

Sync Group

Sync Group Delay

Sync Group Delay Mode

Trigger Mode Selector
Trigger Enable

Trigger Start Source

Trigger Delay

Profile Trigger Frequency,

Current Profile Rate
Line Selector
Line inverter*

Sequential

Master Settings
Strobed

User defined

On

Master

1

Set by user

Set by user

Profile Trigger

Off (internal)

On (external)
Depends on Trigger
Enable parameter.
If Off, the internal
clock is used to
trigger acquisition at
the specified Profile
Rate.

If On, various
sources can be
used, including
counter, timestamp
modulo, encoder,
etc.

Set by user (if
Profile Trigger is On,
otherwise not
enabled)

Depends on Trigger
Start Source

Set by user

Set by user

* An external signal is detected only with a rising edge.

Slave Settings
Strobed

User defined
On

Slave

1

Not Enabled
Not Enabled
Profile Trigger
On

The profile trigger is
generated by the
multi -sensor sync

Set by user

Depends on Trigger
Start Source

Set by use r

Set by user

and their values can then be saved in a camera
ome features may be set indirectly, such as the Trigger Rate
Freque ncy (which depend onthe Trigger Start Source).

/Profile Trigger
The user is responsible for making sure of

multi -sensor sync .

not setto multi -sensor sync . The
master generate s the messagest hat sync hronize the slaves.

e to acquire simultaneously if the master profile trigger is off because a

Simultaneous

Master Settings
Strobed

User defined

On

Master

1

Set by user

Set by user
Profile Trigger
On

Various sou rces can
be used, including
counter, timestamp
modulo, encoder,

etc.

Set by user

Depends on Trigger
Start Source

Set by user

Set by user

Slave Settings
Strobed

User defined
On

Slave

1

Not Enabled
Not Enabled
Profile Trigger
On

The profile trigger is
generated by the
multi -sensor sync

Set by user

Depends on Trigger
Start Source

Set by user

Set by user

Unified measurement space (UMS)

Each Z -Trak 2 3D laser profiler sensor has its own measurement space; the data acquired by a unit
is relative to the unit. Combining the data from several sensors in different poses

can be used to
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provide a more complete representation of an object. This merging of dat a requires a common,

unified measurement space (UMS), which can be defined through a process called multi -sensor
calibration.

The main requirements for creating a UMS are:

91 All sensors must be part of a rou

1 All se nsors must use the same measurement unit.
1 The laser plane of a Il sensors must be aligned to form a single plane
1 The calibration target object must not move during calibration.

Note that the sensors need not be identical in laser color or in range to creat e a UMS.

Multi -sensor calibration

This process consists of aligning the coordinate system of each sensor of the multi -sensor system
with that of the UMS. This process isdone in 2  stages:

1 Laserplane alignment i The sensors must be physically aligned sothat their laser sheets
intersect to form a single plane. To that end, an alignment plane can be used to position the
sensor bodies. This stage is done by the end user. Care should be taken in this mechanical
alignment because if the sensor plan es are not properly aligned before the calibration process,
the produced output data will be incorrect .

9 Calibration 7 This stage creates the UMS by calculating the transform from sensor space to UMS
space, using a calibration target object placed inthe  measurement area of the sensors . This
stage is done with the help of a wizard available in Z -Expert .

Once this calibration is done, all sensors will return measurements in the UMS .

Multi -sensor layouts

Two or more sensors can be calibrated in different layouts

1 Ring T Two, three , four or more profilers are positioned around an object at different angles

1 Opposite 7 Two profilers are aligned on opposite sides of  the object .

1 Side by side 1 Two or more profilers  are posi tioned nextto each oth er, forminga wide
measurement area.

In all cases, the measurement area  of all sensors must be in the same XZ-plane.
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Figure 30. Different sensor layouts :ring, opposite, side  -by-side.

Calibration target object

Ring and opposite layout

The calibration target object for ring and opposite layou ts is referred to as a prism . A prism is
essentially a polygon in the XZ -plane, extruded along the Y direction. Its dimensions must be
precisely known:the Xand Z  coordinates of all vertices of the polygon in the XZ -plane are required

to accurately define the prism. (These should be provided by the manufacturer.)

Typically, the origin of the UMS coordinate system is considered the center of the prism. The prism
can have any number of sides; it does not have to be equilateral (equal length sides), as long as
each sensor sees only one corner.

Key points for the prism are:

1 Convex/ \ corners : The surfaces of the prism must define convex corners / \; concave \/
corners ar e not permitted due to secondary reflections.

1 Profile that fills the measurement area : Each sensor must see a corner. The corner should
be clean and centered in the measurement area, with a margin of space on each side of the X
axis. In general, the more t he corner profile fills the measurement area, the more accurate the
calibration.

i Stationary target prism : The target prism must not move.

In the calibration procedure, each sensor is presented a single corner of the prism, whose position
is defined in the  prism's coordinate system.
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Figure 31. (Left) Example of a prism placed within the measurement area of a sensor. A corner of the prism is
presented to the sensor. (Right) The corner profile is shown in the display of Z -Expert. T he more the corner
profile fills the measurement area, the better the calibration.

The user assigns a sensor to each corner . Not all corners of the prism need to have associated
sensors , thatis, there can be more corners than sensors depending on the pri sm shape and the
sensor s configuration. Conversely, more than one sensor can observe the same corner.

Then, given the dimensions of the prism, the calibration algorithm calculates the required
transform from the sensor's measurement space to the UMS.

. O

c

o ¢

Figure 32. This four -sensor layout is presented a square prism. Each sensor is assigned a corner in
counterclockwise order.

Side -by -side layout

In a side -by-side layout, a straight edge ( a flat, smooth , and rigid o bject ) that spans the entire
width of the combined measurement area in the XZ -plane can be used . In this case, its precise
dimensions are irrelevant .

Z-Trak2 3D Laser Profiler Sensors Multi -sensor systems

1 69



Figure 33. Calibration of side -by-side 3D profilers. The calibration object must spa n the measurement area.

The sensors should be set close enough so that their measurement areas overlap and cover the
required measurement  AOI!. When set closer, as in Figure 34 (a),the measurementarea s of the

sensors overlap entirely, and the measurement AOI can be chosen anywhere within the combined
measurement area. To get a wider profile, the sensors can be set further apart, however the
overlap is pushed back to the far -FOV region, limiting the measurement AOI height, as shown in

Figure 34 (b) ; above it, some regions cannot be measured

(@) (b)

Combined MasurementArea

Combined Measurement Area

‘ » X » X
~ w I W |

Figure 34. The optimal width and height of the measurement AOI is limited by the overlap of the sensors'

measurement areas. (a) The 3D sensors are set close enough (distance A) so that their measurement area s

overlap entirely . (b) The 3D sensors are set further apart from each other (distance A' > A); the combined

measurement area is wider (W' > W) but not as high (H' < H).

1 Note that in shorter range models, the unit width is larger than the far FOV, which means that the measurement areas
cannot overlap in a side  -by-side configuration.
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Other layouts

In more complex setups, it is also possible to create a cust om calibration target.

Creating a UMS

Z-Expert provides a wizard to help create the UMS for common sensor layout s, suchasring or side
by side , orto define ¢ ustom layouts. The profilers need to be part of a group to form a UMS.

UMS with predefined layout

Before you begin, verify that all sensors are properly configured and, in the case of a ring layout,
acquire the profile of only one corner of the target obj ect prism. Note that two sensors can look at
the same corner . To verify or change sensor feature settings, use the Features Browser

The following procedure assumes a ring layout with 2 sensors , in an opposite configuration . For
other UMS configurations, visit the Teledyne DALSA web site for application notes.

To create a UMS with two sensorsina  predefined layout
1. Onthetoolbar, s elect Unified Space Setup to open the Unified Space Setup  wizard.

2. Select agroup, or define one, that includes the sensors part of the UMS. Click Next .

3. Select the layout that corresponds most closely to your setup , in this case the four -sensor
ring . Click Next .

4. Assignasensortocorner sland3(or2and4) . Sensors are represented as squares
surrounding a target prism (in black). Each corner of the prism is numbered ( Corner 1 -4).
In the ring layout depicted below, co rner 1 was assigned the sensor named Blue and

corner 3 the sensor named Yellow , in an "opposite" setup.

@ Unified Space Setup - Z-Expert X

1. Select Layout 2. Configure Layout 3. Calibration

Target Side Length (L) (19100,00 Z)

Corner 1 Blue

Corner 2

Corner 3 Yellow

Corner 4

Corner 2

Corner 3 Corner 1

Corner 4
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5. Specify the Target Side Length (L) , in the same measurement units as the sensors. Click
Next .

6. The bottom center of the wizard window, the red icon indicat es thatthe system is not
calibrated . Click Snap a Pose . Uncalibrated corners  will be shown in the main view. The
bottom indicates the estimated number of poses (snaps) required to calibrate the sensors.

7. Click Snap aPose untilnomores naps arerequired :the icon at the bottom will turn to
green. At this point, the corners will be aligned in the window, and the sensor calibration
procedure is done.

8. Click Sav e to save the UMS calibration information , then close the wizard. Multi -sensor
calibration files are saved with the .mscalib file extension.

UMS with custom target object or layout

Z-Expert supports custom layouts and custom target objects with any number of sides and side
lengths in a custom layout. As before, only one corner of the target object  should be presented to
each sensor in the configuration.

Two target objects could be used: the center of each target object must be specified within the
UMS. This information will become a part of the transform from the sensors' measur ement space to
the UMS.
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The UMS procedure will include steps to define a custom prism before proceeding with the
generic. For details on
calibration using  custom UMS configurations, visit the Teledyne DALSA web site for application

calibration. Keep in mindthatt he procedure described here remains very

notes.

To create a UMS with multiple sensors in a custom layout or with a custom prism

1. Onthe Z -Experttoolbar, select Unified Space Setup to open the Unified Space Setup

corner

wizard.
2. Select an existing group, or create a group. Click Next .
3. Select CUSTOM. Click Next .
4. On the wizard toolbar, select Create Prism Target (leftmost icon _). The Prism Editor
opens.
O Prism Editor - Z-Expert X
Prism Editor
— Prism properties
Pointcounts (5 3] ( Side Length (10000.00 %) (Populate)
7071.07 0
2185.08 6724.99
-5720.62 4156.27
-5720.62 -4156.27
2185.08 -6724.99
Cancel
5. Under Prism Properties , specify the number of Point Counts  (i.e. , the number of
corners ) of the target object.
6. Do one:
1 Ifthe sidesare equalinlength , enter the Side Length  value in the sensors '
measurement unit, and click Populate to fill up the XZ table.
1 Ifthe sidesare notequal in length , enter manually the X and Z values of each
(these should be obtained from the manufacturer).
7. Click Create .
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{3 Unified Space Setup - Z-Expert

2. Configure Layout 3. Calibration

Unified Space Layout
v X Prism &
¥ Corner 0
| @ X Z-Trak-LP20015_1 - Top

+ Add Sensor...
¥ Corner 1
| L{+ Add Sensor.... S
¥ Corner 2
| L + Add Sensor...
¥ Corner 3
| L + Add Sensor...
V¥ Corner 4
L + Add Sensor...

Previous Next

8. For each corner, click Add Sensor . Remember that corners are numbered counte rclockwise
from Corner O.

9. Optional. If you use two or more prisms , you may change origin of a prism within the
UMS. Click the Edit (pencil) icon to open the System Transform  window, allowing you to
translate or rotate the prism's origin.

2. Configure Layout

Unified Space Layout

¥ X Prism &
¥ Corner 0
| L. + Add Sensor...
W Comer 1 (@] System Transform - Z-Expert
| L + Add Sensor... ol
¥ Corner 2 x (0.00 ;)
| L + Add Sensor... Y [0 00 .]
A A 4
¥ Corner 3 = [0 5 ‘]
| L + Add Sensor... - X
¥ Corner 4 oA
— 3
L + Add Sensor... =
X (1.00 5
Y (0.00 5
z (0.00 2
0 Rotation Angle In Degree (0.00 s
Ok
10. Click Next .

11. Click Snap a Pose until calibration is complete.

12. Save your calibration and close the wizard.
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Z-Trak2 feature sreference

The Z -Trak2 feature setis  divided in functional categories as specified by t he profil.mrés XM|
the following sections, the different categories will be described, along with their features and
values.

Features are listed in a table containing 4 columns:

1 Display Name i Name of the feature as displayed in the Parameter  column of the Features
Brows er in Z -Expert.

1 Feature Name & Values T Name of the feature, as defined by GenlCam standard or by
DALSA. If the feature represents a list, each possible value is enumerated as well.

91 Description 1 Description of the feature or value.

M Device Version & View 1 Indicates, for each feature:

1 the device software functional level number in which the feature was introduced (different
from the firmware revision number). F eatures added after the initial release are in green .
1 whether the feature is a member of the GenlCam Standard Features Naming Convention
(SFNC, tag not shown) or of the DALSA Features Naming Convention (DFNC)
91 the visibility level in which the feature can be found ( Beginner, Expert, Guru ) in Z -Expert.
Features tagged as  Invisible are not typically needed by GUI users and therefore only
available via software API (such as Teledyne DALSA or third -party ).

Feature values may be changedin Z  -Expert or via an imaging application according to their
availability . The availability of a feature may depend on other feature values ; several features are
always read -only. Also note that  a few features may be changed during acquisition.
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Profiler Management category

The Profiler Management category provides profiler information and diagnostics. The category
contains two subcategories, Built  -in Diagnostics, and Info. This informationis mostly read -only ;
GIigE Vision applications retrieve it to identify the profiler along with its characteristics.

Tz § Parameter visibility: m

Search Features Browser Q
e}
v @3 Top
W Profiler Management

— Product Model Z-Trak2-S-2K0-0015-B3

— Firmware Version 2CA24.0070

— Serial Number

~ Device User ID Top

— Device Reset Press...

— Power-up Configuration Press...

W Built-In Diagnostics
Run Built-In Self Test Press...
Device Built-In Self Test Status
Device Built-In Self Test Status All 16
W Device Temperature Selector Internal
L- Device Temperature 58.2
¥ Info

Manufacturer Name Teledyne DALSA
Product Family Z-Trak2
Device Version 1.00
Part Number 3D-1255-4052H-T10015500
Manufacturer Info Standard Design
MAC Address

Profiler Management features

Display Name Feature Name & Values Description Device
Version
& View
Product Model DeviceModelName Displays the device model name. 1.00
Beginner
Firmware Version DeviceFirmwareVersion Displays the currently loaded firmware version 1.00
number. Firmware files have a unique number and Beginner
have the .cbf file extension.
Serial Number DeviceSerialNumber Displays the factory set serial number of the 1.00
device. Expert
Device User ID DeviceUserID Feature to store a user  -programmable identifier of 1.00
up to 15 characters. The default factory setting is Beginner

the device serial number
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Display Name Feature

Device Reset DeviceReset

Power -up configuration UserSetDefault

Factory Setting
UserSetl

UserSet2

User Set Selector UserSetSelector

Factor y Setting
UserSet 1
UserSet 2
UserSetLoad

Load Configuration

Save Configuration UserSetSave

Built -In Diagnostics

Display Name Feature & Values

deviceBIST

Run Built -In Self Test

Device Built -In Self Test
Status

deviceBISTStatus

Passed

Last firmware update
failed

Unexpected Error

Sensor Initialization
Failure

Firmware Error

Name & Values

Default
UserSetl

UserSet2

Default

UserSetl

UserSet2

features

Passed

FirmwareUpdateFailure

Unexpected_Error

SensorFailure

FirmwareError

Description

Resets the device to its power up state.

Specif ies the profile sensor configuration set to load
and make active on power  -up or reset. The

configuration sets are stored in non -volatile
memory of the device.
Select the Factory Setting values as the Power -up

Configuration.

Select the user defined configuration UserSet 1 as
the Power -up Configuration.

Select the user defined  configuration UserSet 2 as
the Power -up Configuration.

Selects the configuration set to load feature
settings from or save current feature settings to.
The Factory set contains default camera feature
settings. User configuration sets contain feature
settings previously saved by the user.

Select the default device feature settings saved by
the Factory.

Select the User defined Configuration space
UserSetl to save to or load from features settings
previously saved by the user.

Select the User defined Configuration space
UserSet2 to save to or load from features settings
previously saved by the user.

Loads the configuration set, specified by the User
Set Selector feature, to the device and makes it
active.

Saves the current device configuration to the user

set specified by the User Set Selector feature. The

user sets are located on the device in non -volatile
memory.

Description

Command to perform an internal test which
will determine the device status.

Return the status of the device Built -In Self -

Test. Possible return values are device

No failure detected

Last firmware update operation failed.

Switched to recovery mode due to unexpected
software error.

There was an error initializing the sensor. The
device may not be able to capture images.

Firmware encountered an error during
streaming.

- specific.

Device
Version
& View

1.00
Beginner

1.00
Beginner

1.00
Beginner

1.00
Beginner

1.00
Beginner

Device
Version
& View

1.00
DFNC
Guru

1.00
DFNC
Guru
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Unknown Error Unknown_Error Undefined single error or multiple simultaneous

Returned errors.

Device Built -In Self Test deviceBISTStatusAll Return the status of the device Built -In Self - 1.00

Status All Test as a bit field. The meaning for each bit is DFNC
device -specific. Guru

Device Temperature DeviceTemperatureSelector Select the source where the temperature is 1.00

Selector read. Guru

Internal Internal Internal temperature of the Sensor.
MaxInternal MaxInternal Indicates the highest device temperature since

power up. Value is reset on power off.

Device Temperature DeviceTemperature The temperature of the selected source in 1.00
degrees Celsius. Guru

Info features

Display Name Feature & Values Description Device
Version
& View
Manufacturer Name DeviceVendorName Displays the device vendor name. 1.00
Beginner
Product Family DeviceFamilyName Displays the device family name. 1.00
Beginner
Device Version DeviceVersion Displays the device version. This tag will also 1.00
highlight if the firmware is a beta or custom Beginner
design.
Part Number deviceManufacturerPartNumber Displays the device part number. 1.00
DENC
Beginner
Manufacturer Info DeviceManufacturerinfo This feature provides extended manufacturer 1.00
information about the device. Beginner
MAC Address deviceMacAddress Displays the unique MAC (Media Access 1.00
Control) address of the Device. DFNC
Beginner
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Profile Intensity category

The Profile Intensity category includes parameters to manage the Z -Trak2 laser for acquisition
Subcategory Info - Profile Rate Optimizat ion shows features to adjust to increase the profile rate.

Tz § Parameter visibility: m

Search Features Browser Q
e
v @ Top
» Profiler Management
¥ Profile Intensit
— Laser Activation Strobed
— Laser Control Mode Manual
— Laser Safety Internal
— Laser Power 204
— Profile Average Reflectance 4096
— Laser Automatic Target Average Reflectance 22912
— Laser Automatic Power 204
— Laser Automatic Minimum Power 1
— Laser Automatic Maximum Power 2047
— Current Profile Rate (Hz) 10000.000
— Profile Rate Max (Hz) 10000.000
— Profile Exposure Time (in us) 26
— Reflectance Threshold 384
—HDR Response Mode Off
— HDR Response Factor Not Enabled
— FIR Size 11
— Gamma Correction 1.000
W Info-Profile Rate Optimization
Measurement AOI Height Decrease AOI Height
Measurement AOI Width Optimized
Profiles Per Scan Increase Profiles Per Scan
Exposure Time Optimized
Reflection Elimination Method1 Optimized
HDR Optimized v
Profile Intensity features
Display Name Feature & Values Description Device
Version
& View
Laser Activation laserActivation Controls the state of the laser. The external Emergency 1.00
Laser Stop circuit controls the power going to the laser. DFNC
If the Emergency Laser Stop is "Active" The laser will Beginner
not turn on.
Off Off | Turns the Laser Off.
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Display Name
On
Strobed
Laser Control Mode
Manual
Laser Safety
External
Internal

Laser Power
Profile Average
Reflectance

Laser Automatic Target
Average Reflectance

Laser Automatic Power

Laser Automatic
Minimum Power

Laser Automatic
Maximum Power

Current Profile Rate
(Hz)

Profile Rate Max (Hz)

Profile Exposure Time
(in us)

Reflectance Threshold

HDR Response Mode

Off

One Knee Point, Mid
One Knee Point, High

HDR Response Factor

FIR Size

11

Feature & Values

On
Strobed
laserControlMode
Manual
laser Safety
External
Internal
laserPower
profileAvgReflectance
laserAutoTargetAvgReflectance
laserAutoPower
laserAutoMinPower
laserAutoMaxPower
profileRate
profileRate Max
ExposureTime
peakDetectorReflectanceThreshold
hdrResponseMode
Off
OneKneeMid
OneKneeHigh
hdrResponseFactor
firSize

firll

Description Device
Version
& View
Turns the Laser On. The laser will power up only if the
Emergency Stop isin  the "Inactive” state.
The laser will be turn  ed on for the duration of the
Profile Exposure Time. The laser will power up only if
the Emergency Stop is in the "Inactive" state.
Specifies if the laser intensity will be controlled 1.00
automatically or manually. DFNC
Expert
The laser intensity is controlled by Laser Power feature.
Determines if the laser safety is applied through an 1.00
external E -stop pin or bypassed internally using this DFNC
feature. Guru
The laser can be turned on if power is applied to the E -
Stop pin of the auxiliary connector.
The laser can be turned on using the Laser Activation
feature. Power does not need to be applied to the E -
Stop pin.
User set laser power setting for when the feature 1.00
laserControlMode=Manual. DFNC
Beginner
Reads the average reflectance of the last profile. 1.00
DFNC
Expert
User set reflectance value used as the target for when 1.00
the feature laserControlMode=Auto. DFNC
Expert
Reads the current laser power setting when the feature 1.00
laserControlMode=Auto. DFNC
Expert
Laser Automatic Minimum Power. 1.00
DFNC
Expert
Laser Automatic Maximum Power. 1.00
DFNC
Expert
Specifies the profile rate of the sensor, in Hz. 1.00
DFNC
Beginner
Maximum p rofile rate the sensor is capable of reaching 1.00
using the current configuration. Refer to the Info - DFNC
Profile Rate Optimi  zation category to determine how to Guru
increase the Profile Rate Max
Sets the exposure time (in microseco nds). 1.00
DFNC
Beginner
Value which identifies the minimum reflectance a peak 1.00
must have to be considered. DFNC
Expert
Sets the state of the multislope response mechanism 1.00
on the sensor. DFNC
Expert
Disables the hdrResponseMode feature.
One Knee Point, Mid Position (~70%)
One Knee Point, High Position (~90%)
HDR Response Factor. 1.00
DFNC
Expert
Sets the size of the  FIR. 1.00
DFNC
Guru

FIR size 11.
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Display Name

Gamma Correction

Feature & Values

Description

fir9 FIR size 9.

fir7 FIR size 7.

firs FIR size 5.

gammacCorrection

Sets the gamma correction factor (i.e. inverse

gamma). The gamma correction is applied as an

exponent to the

original pixel value.  (Default value: 1,

max value: 1, min value: 0.001, increments: 0.001)

Info -Profile Rate Optimization

This category indicates the features

Rate Max feature)

Display Name

Measurement AOI
Height

Optimized
Decrease AOI Height

Measurement AOI
Width

Optimized
Decrease AOI Width

Profiles per Scan

Optimized

Increase Profiles Per
Scan

Exposure Time

Optimized

Decrease Exposure
Time

Reflection Elimination
Method1
Optimized
Decrease Reflection

Elimination Method1

HDR

Optimized

achievable by the sensor

Feature & Values

aoiHeightOptimization
Optimized
decreaseAOIHeight
aoiWidthOptimization
Optimized
decreaseAOIWidth
profilesPerScanOptimization
Optimized
increaseProfilesPerScan

exposureTimeOptimization

Optimized

decreaseExposureTime

reflectionEliminationMethod1Optimization

Optimized

decreaseReflectionEliminationMethod1

hdrOptimization

Optimized

that can be modif ied to reach the maximum profile rate
given the current configuration

Description

Indicates how to modify the Measurement
feature to increase the maximum profile rate
achievable by the sensor , if not optimized

AOI Height

Optimized.

Decreasing the Measurement AOI Height will increase
the maximum profile rate the sensor can achieve.

Indicates how to modify the Measurement AOI Width
feature to increase the maximum profile rate

achievable by the sensor , if not optimized
Optimized.
Decreasing the Measurement AOI Width will increase

the maximum profile rate the sensor can achieve.

Indicates how to modify  the Profiles Per Scan  feature
to increase the maximum profile rate achievable by
the sensor , if not optimized

Optimized.
Increasing the Profiles Per Scan will increase the

maximum profile rate the sensor can achieve.

Indicates how to modify  the the Exposure Time
feature to increase the maximum profile rate
achievable by the sensor , if not optimized
effective with us e of Profile Trigger.

. Only

Optimized.

Decreasing the ExposureTime will increase the
maximum profile rate the sensor can achieve.

increase
the sensor.

Disable or decrease the number of peaks to
the maximum profile rate achievable by

Optimized.

Decreasing Reflection Elimination Method1 will
increase the maximum profile rate the sensor can
achieve .

the HDR feature to increase
achievable by the sensor , if

Indicates how to modify
the maximum profile rate
not optimized

Optimized.

Device
Version
& View

1.00
DENC
Expert

(Profile

Device
Version
& View

1.00
DFNC
Beginner

1.00
DFNC
Beginner

1.00
DFNC
Beginner

1.00
DFNC
Beginner

1.00
DFNC
Beginner

1.00
DFNC
Beginner
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Display Name Feature & Values Description Device
Version
& View

Decrease HDR Factor decreaseHdrFactor Disable HDR or Decrease the HDR factor to increase
the maximum profile rate achievable by the sensor.
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Data Output category

The Data Output category provides features to configure the profiler data output format, the
measurement area of interest (measurement AOI) and other features. The category includes
four subcategories: Format, AOI, X -Axis and 2D .

Ttz £ Parameter visibility: m

Search Features Browser Q
.
v @ Top
» Profiler Management
P Profile Intensity
W Data Output
— Points Per Profile 2688
— Profiles Per Scan 1
— Optimal Profiles Per Scan 5
— Scan Rate (Hz) 2178.6490
W Profile Metadata Content Selector Timestamp
L- profile Metadata Content Enable Disabled
— Peak Detector Selection Mode Highest
— Reflection Elimination Method 1 Not Enabled
— Profile Median Filter Mode Off
— Profile Convolution Mode Off
W Profile Convolution Mode Selector On3x1
W Profile Convolution Coefficient Index 1
L profile Convolution Coefficient 85
Profile Convolution Coefficient Sum 256
— Profiler Orientation Normal
— Scan Direction Forward
» Format
p AOI
p X-Axis
» 2D
Data Output features
Display Name Feature & Values Description Device
Version
& View
Points Per Profile pointsPerProfile Number of points in the profile. This feature is 1.00
editable when Uniform X Points Per Profile Mode is DFNC
set to Manual. Otherwise this feature is read only. Beginner
Profiles Per Scan profilesPerScan Height of the virtual image provided by the device 1.00
(in profiles). Dl_:NC
Beginner
Optimal Profiles Per optimalProfilesPerScan Minimum number of profiles per scan to attain the 1.00
Scan highest profile rate in all cases. BeDg'i:rll\‘n(«:er
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Display Name

Scan Rate (Hz)

Profile Metadata
Content Selector

Timestamp
Encoder

Profile Metadata
Content Enable

Disabled
Enabled

Peak Detector Selection
Mode

Highest
First
Last

Reflection Elimination
Method 1

Off

Profile Median Filter
Mode

Off
On3x1
Onb5x1
On7x1

Profile Convolution
Mode

Off
On3x1
On5x1
On7x1

Profile Convolution
Coefficient Index

Profile Convolution
Coefficient

Profile Convolution
Coefficient Sum

Profiler Orientation

Feature & Values

scanRate

profileMetadataContentSelector

profileMetadataContent

peakDetectorSelectionMode

reflectionEliminationMethod1

profileMedianFilterMode

profileConvoMode

profileConvoCoeffindex

profileConvoCoeff

profileConvoCoeffSum

profilerOrientation

Timestamp

Encoder

Enable

Disabled

Enabled

Highest

First

Last

Off
DetectionLevel2
DetectionLevel 4

DetectionLevel 8

Off
On3x1
On5x1
Oon7x1

Off
On3x1
On5x1
on7x1

Description

Specifies the device internal frame rate, in Hz.

Selects the Profile Metadata
Each element is 8 bytes.

Includes the timestamp value in the Profile
Metadata.

Includes the encoder value in the Profile
Metadata.

Indicates if the selected element is part of the
Profile Metadata

The selected profile metadata element is not part
of the Profile Metadata.

The selected profile metadata e
the Profile Metadata.

lement is part of

Selects which peak will be output in the profile.
(Default is Highest).

The peak with the maximum reflectance will be
chosen.

The peak that is detected closest to the far field of
view will be chosen.

The peak that is detected closest to the near field
of view will be chosen.

Selects how many peaks will be output in the
profile (default is Off).

Not using multipeak. Default value.
The first 2 peaks are outputed.

The first 4 peaks are outputed.

The first 8 peaks are outputed.

Selects the mode for the profile median filter.

Off.

3x1 Median Filter.
5x1 Median Filter.
7x1 Median Filter.

Selects the mode for the profile convolution filter.

Off.

3x1 Convolution Filter.
5x1 Convolution  Filter.
7x1 Convolution Filter.

Profile convolution coefficient index.

Coefficient value of the indexed profile
convolution.

Profile Convolution Coefficient Sum. Change
coefficients until the sum is 256 to have valid Z
values.

Profiler Orientation.

elements to include.

Device
Version
& View
1.00
DFNC
Beginner
1.00
DFNC
Expert

1.00
DFNC
Expert

1.00
DFNC
Expert

1.00
DFNC
Guru

1.00
DFNC
Guru

1.00
DFNC
Beginner

1.00
DFNC
Beginner
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Display Name Feature & Values Description Device

Version
& View
Normal Normal Normal.
Reverse Reverse Reverse.
Scan Direction scanDirection Scan Direction. 1.00
DFNC
Beginner
Forward Forward Forward.
Reverse Reverse Reverse.
Format features
Tz § Parameter visibility: m
Search Features Browser Q
o
v @ Top
» Profiler Management
» Profile Intensity
V¥ Data Output
— Points Per Profile 2688
— Profiles Per Scan 1
— Optimal Profiles Per Scan 5
— Scan Rate (Hz) 2178.6490
p Profile Metadata Content Selector Timestamp
— Peak Detector Selection Mode Highest
— Reflection Elimination Method 1 Not Enabled
— Profile Median Filter Mode Off
— Profile Convolution Mode Off
p Profile Convolution Mode Selector On3x1
— Profiler Orientation Normal
— Scan Direction Forward
W Forinat
— Device Output Type Linescan 3D
— 3D Data Type UniformX Z
— Measurement Units Micrometer
— 7 Scaler 1.000
— X Scaler 1.000
— Pixel Format 3D Coordinate Z (16-bit)
— Invalid Data Flag True
— Invalid Data Code 65535
p AOI
» X-Axis
» 2D v
Display Name Feature & Values Description Device
Version
& View
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Display Name

Device Output Type

Linescan3D
Linescan 1D (mono 16  -bit)
Areascan
3D Data Type
UniformX Z
Xz
XZRW
Measurement Units
Micrometer
Millimeter
Inch/1000
Z Scaler
X Scaler
Pixel Format
Monochrome 8-Bit
3D Coordinate Z (16  -bit)
3D Coordinate XZ (32  -bit)

3D Coordinate XZRW
(64 -bit)

Monochrome 16 -Bit

Invalid Data Flag

True

False

Invalid Data Code

Feature & Values

DeviceScanType
Linescan3D
Linescan
Areascan
Scan3dOutputMode
RectifiedC
CalibratedAC
CalibratedACRW
Scan3dDistanceUnit
Micrometer
Millimeter
Inch_1000
heightScaler
widthScaler
PixelFormat
Mono8

Coord3D_C16
Coord3D_AC16

Coord3D_ACRO016

Monol6
Scan3dinvalidDataFlag

True

False

Scan3dinvalidDataValue

Description Device
Version
& View
Selects the output type of the device. 1.00
DFNC
Beginner
Device outputs lines of 3D profiles.
Device outputs lines of 3D profiles in Mono16
format. For software packages not compliant
with GeniCam 3D standard output formats.
Device outputs 2D area scan images.
Selects 3D output data format (default is 1-'00
UniformX Z). Beginner
Each profile consists of calibrated Z values in a
16 - bit data format. The Z values have been
resampled to a uniform sampling pattern in the
X direction.
Each profile consists of calibrated X and Z values
in a 32 bit data format.
Each profile consists of calibrated X, Z, R
(reflectance) and W (peak width) values in a
64 -bit data format. The first two 16 -bit fields are
as the calibrated XZ. The thir d and fourth 16 -bit
fields contain the R and W data.
Sets the measurement units for the profile X and 1.00
Z data (default is Micrometer). DFNC
Beginner
All X and Z values are in micrometer units.
All X and Z values are in millimeter units.
All X and Z values are in thousands of an inch
(mil).
Scaling factor to convert Z values to the units 1.00
specified by Measurement Units. DFNC
Guru
Scaling factor to convert X values to the units 1.00
specified by Measurement Units. DFNC
Guru
Pixel formats as defined by the GeniCam 1.00
standard. Guru
Monochrome 8-Bit data format. Only available in
Areascan mode.
3D Coordinate: Z position (16 -Bit)
3D Coordinate: X and Z positions stored
ina 32 -Bitva lue.
3D Coordinate: X and Z positions, Reflectance
and peak Width stored in a 64 - bit value.
Monol6: Monochrome 16  -Bit
Enables/Disables the encoding of invalid values 1.00
in the profile data. Guru
Enables the flagging of the invalid values in the
profile data.
Disables the flagging of the invalid values in the
profile data.
Specifies a numerical code that indicates an é-oo
uru

invalid value in the profile data.
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AOl features

Search Features Browser

v @ Top

» Profiler Management

» Profile Intensity

¥ Data Output

— Points Per Profile

— Profiles Per Scan

— Optimal Profiles Per Scan
— Scan Rate (Hz)

Tz § Parameter visibility: m

p Profile Metadata Content Selector
— Peak Detector Selection Mode

— Reflection Elimination Method 1

— Profile Median Filter Mode

— Profile Convolution Mode

P Profile Convolution Mode Selector
— Profiler Orientation

— Scan Direction

» Format

v A0
— Measurement AOI Start (Z)
— Measurement AOI Height
— Near FOV Start (X)

— Near FOV Width

— Far FOV Start X (X)

— Far FOV Width

— Measurement Range Max
— Enclosure Height

— Standoff Distance

— Working Distance

— AOI Adjustment Goal

P X-Axis

» 2D

Parameter Value &

2688

1

5
2178.6490
Timestamp
Highest
Not Enabled
Off

Off

On3x1
Normal
Forward

0.00
15500.00
16913.00
26308.00
14003.00
32189.00
15500.00
83000.00
32700.00
32700.00
Max Profile Rate

Q|

Note : Enclosure height is defined as the sensor height dimension. R
additional dimension informa tion.

efer to mechanical drawings for

Display Name Feature & Values Description Device
Version
& View
Measurement AOI Start (Z) aoiZStart Specifies the vertical start of the measurement 1.00
AOL. This is the minimum height value that can be DFNC
measured. Beginner
Measurement AOI Height aoiHeight Specifies the height of the measurement AOI. 1.00
DFENC
Beginner
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Display Name

Near FOV Start (X)

Near FOV Width

Far FOV Start X (X)

Far FOV Width

Measurement Range Max

Enclosure Height

Standoff Distance

Working Distance

AOI Adjustment Goal

Max Profile Rate
Match Profile Rate
High Profile Rate

Feature & Values

aoiNFOVStartX

aoiNFOVWidth

aoiFFOVStartX

aoiFFOVWidth

measurementRangeMax

enclosureHeight

standoffDistance

worki ngDistance

aoiAdjustmentGoal

Max
Match
High

Description

Specifies the horizontal start of measurement AOI
at the near FOV.

Specifies the width of the measurement AOI at
the near FOV.

Indicates the horizontal start of measurement AOI
at the far FOV.

Indicates the width of the measurement AOI at
the far FOV.

Indicates the absolute maximum measurement
range of the device.

Indicates the  mechanical height of the device.

Standoff (Clearance) Distance indicates the
distance from the laser window of the device to
the top of absolute measurement AOI.

Working Distance indicates the distance from the
laser window of the device to the top of resized
measurement AOI.

AOI adjustment goal.

Max Profile Rate.
Match Profile Rate.
High Profile Rate.

Device
Version
& View

1.00
DFNC
Beginner
1.00
DFNC
Beginner
1.00
DFNC
Beginner
1.00
DFNC
Beginner
1.00
DFNC
Expert

1.00
DFNC
Expert

1.00
DFNC
Expert

1.00
DFNC
Expert

1.00
DFNC
Guru
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X-AXxis features

Ttz £ Parameter visibility: m

Search Features Browser

Parameter Value ¢

v @ Top

V¥ Data Output

» Profiler Management
P Profile Intensity

Q|

— Points Per Profile 2688
— Profiles Per Scan 1
— Optimal Profiles Per Scan 5
— Scan Rate (Hz) 2178.6490
P Profile Metadata Content Selector Timestamp
— Peak Detector Selection Mode Highest
— Reflection Elimination Method 1 Not Enabled
— Profile Median Filter Mode Off
— Profile Convolution Mode Off
P Profile Convolution Mode Selector On3x1
— Profiler Orientation Normal
— Scan Direction Forward
» Format
p AOI
Uniform X Step Size 12.00
Uniform X Offset 14003.00
Uniform X Points Per Profile Mode Use Measurement AOI
Uniform X Interpolation Limit 63.00
» 2D v
Display Name Feature & Values Description Device
Version
& View
Uniform X Step Size uniformXStepSize Specifies the Interval between horizontal 1.00
samples. This value is used only when "3D Data D'_:NC
Type" is set to "UniformX Z". Beginner
Uniform X Offset uniformXOffset Horizontal offset where measurement data starts. I;l.:ol\?c
Beginner
Uniform X Points Per uniformXPointsPerProfileMode Selects how the "Points Per Profile" will be 1.00
Profile Mode determined. When set to "UseMeasurementAOI" DFNC
the "Points Per Profile” will be calculated based on Guru
AOI settings. When set to "Manual” the user must
set the "Points Per Pro file" value.
Use Measurement AOI UseMeasurementAOl Uses the width of the MeasurementAOI to
determine the number of points per profile.
Manual Manual The number of Points per profile is set by the
user.
Uniform X Interpolation uniformXMaxInterpolationLimit Specifies the maximum interpolation zone along 1.00
Limit the X -axis. Only Z -values inside of this zone are DFNC
used for interpolation when re -sampling for Guru

uniform spacing.
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2D features

£ Parameter

Search Features Browser

v 3 Top

» Profiler Management
P Profile Intensity

V¥ Data Output

Parameter Value

— Points Per Profile 2688
— Profiles Per Scan 1
— Optimal Profiles Per Scan 5
— Scan Rate (Hz) 2178.6490
P Profile Metadata Content Selector Timestamp
— Peak Detector Selection Mode Highest
— Reflection Elimination Method 1 Not Enabled
— Profile Median Filter Mode Off
— Profile Convolution Mode Off
P Profile Convolution Mode Selector On3x1
— Profiler Orientation Normal
— Scan Direction Forward
» Format
P AOI
» X-Axis
v 2D
Image Sensor Frame Rate (Hz) 2178.6490
Image Sensor Frame Drop Count 0
Effective Transfer Frame Rate (Hz) Not Enabled
Display Name Feature & Values Description

Image Sensor Frame Rate (Hz)

Image Sensor Frame Drop Count

Effective Transfer Frame Rate (Hz)

imageSensorFrameRate

internalAcquisitionFrameDropC
ount

resultingTransferFPS

Specifies the camera internal frame rate of the
sensor, in Hz.

Indicates the number of 2D frames dropped from
the image sensor in areascan mode to respect the
maximum GigE transfer bandwidth. This
preserves the image sensor settings like Exposure

Time, to be the same as when in "Lines can3D".

Indicates the transfer frame rate, based on the
current "Image Sensor Frame Rate" and Image
"Sensor Frame Drop Count"

Device

Version

& View
1.00
DFNC
Guru
1.00
DFNC
Guru

1.00
DFNC
Guru
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Encoder Input Category

The Encoder Input category provides features to configure the Z -Trak2 shaft encoder inputs.

Search Features Browser

Tz § Parameter visibility: m

Parameter Value &

Q|

v 3 Top
p Profiler Management
p Profile Intensity
» Data Output
v En -~ ie I - !
— Encoder Source A Line 1
— Encoder Source B Line 2
— Encoder Mode High Resolution
— Encoder Direction Forward
— Encoder Count Mode Not Enabled
— Encoder Divider 1
— Current Profile Rate (Hz) 2178.649
— Encoder Status Encoder Idle
— Encoder Reset Press...
— Encoder Value 0
— Encoder Maximum Value 16777215
— Encoder Value At Scan Start 0
— Encoder Value At Scan Stop 0
— Displacement Between Samples Y 12.00
— Encoder Profile Trigger Mode Any Direction v
Encoder Input features
Display Name Feature & Values Description Device Version
& View
Encoder Source A EncoderSourceA Select the signal source for Encoder Input A. 1.00
Expert
Line 1 Linel Encoder A input is Input Line 1.
Encoder Source B EncoderSourceB Select the signal source for Encoder Input B. 1.00
Expert
Off Off = Encoder Source B is off.
Line 2 Line2 Encoder B is Input Line 2. Helps determine position of
the encoder and direction of the motion.
Encoder Mode EncoderMode Indicates the Encoder modes. 1.00
Expert
High Resolution HighResolution Any change in encoder phase A or B will change the
encoder value.
Encoder Count Mode encoderCountMode Sets if the Encoder Value increments or decrements 1.00
for each encoder pulse. This feature is available when DFNC
Encoder B Input (Quadrature mode) is not being used. Expert
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Display Name

Increment
Decrement

Encoder Direction

Forward

Reverse

Encoder Divider

Profile Rate (Hz)

Encoder Status 2

Encoder Forward
Encoder Reverse
Encoder Idle
Encoder Reset

Encoder Value

Encoder Maximum Value

Encoder Value At Scan
Start

Encoder Value At Scan
Stop

Displacement Between
Samples Y

Encoder Profile Trigger
Mode

Position

Direction

Any Direction

Feature & Values

Increment
Decrement
encoderDirection
Forward
Reverse
EncoderDivider
profileRate
EncoderStatus
EncoderUp
EncoderDown
Encoderldle
EncoderReset
EncoderValue
encoderMaximumValue
encoderValueAtScanStart
encoderValueAtScanStop
displacementY
EncoderOutputMode
Position
Direction

AnyDirection

2 The Encoder Status feature is set to
Encoder Forward

it will change to either

Encoder Idle

if no motion

Description

Encoder value increments for each encoder pulse.
Encoder value decrements for each encoder pulse.

When Encoder Source A and B are used, this feature
sets the direction which the encoder must be moving
for the profile triggers to be generated. This feature is
only available when both phases of the encoder are
used.

Profile triggers are generated when the encoder is
moving in the Forward direction. The forward direction
of the encoder is determined by the phase A leading B.

Profile triggers are generated when the encoder is
moving in the Reverse dir ~ ection. The reverse direction
of the encoder is determined by the phase B leading A.

Selects the number of input pulses to get before
generating "Profile Trigger".

Specifies the profile rate of the sensor, in Hz.

Indicates whether the encoder is moving forward,
reverse or idle. When encoder phase A and B are
used, the direction is determined automatically.

The encoder is moving in the forward direction. Phase
A leads Phase B.

The encoder is moving in the reverse direction. Phase
B leads Phase A.

The encoder is not moving.

Resets the "Encoder Value" to 0.

Indicates the current encoder counter value. In
quadrature mode, the Encoder value automatically
increments in the forward direction (phase AB) and
decrements in the reverse direction (phase BA). In
single phase mode, the Encoder Count Mode feature
determi nes whether the Encoder Value will increment
or decrement.

Indicates the maximum value of the encoder counter.
When this value is reached, the counter wraps
to 0.

-around

Indicates the encoder counter value at the start of
every new scan.

Indicates the encoder counter value at the stop of
every scan.

Displacement between samples Y (um, mil, mm).

Selects how the di rection and position of the E ncoder

will generate profile triggers.

When the encoder moves in the opposite direction as
defined by Encoder Direction, the current position is
recorded. No profile triggers are generated until that
position is passed again.

In quadrature mode, The profile triggers are only
generated when the motion of the encoder is in the
same direction set by the Encoder Direction feature.

Profile triggers are generated regardless of the
direction of motion.

signal is detected for 65

Device Version
& View

1.00
DFENC
Expert

1.00
Expert

1.00
DFNC
Beginner
1.00
Exper t

1.00
Expert
1.00
Expert

1.00
DFNC
Guru

1.00
DFENC
Expert

1.00
DFENC
Expert

1.00
DFNC
Expert

1.00
Expert

ms from the shaft encoder inputs;
(EncoderUp ) or Encoder Reverse (EncoderDown ) as soon as motion is detected.
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Trigger Input category

The Z-Trak2 Input features are used to configure external inputs.

Tz £ Parameter visibility: m

Search Features Browser

v @ Top

p Profiler Management
P Profile Intensity

p Data Output

» Encoder Input

v T or ‘. _7 (1t

W Trigger Mode Selector

— Trigger Enable

— Scans Per Trigger

— Software Trigger

— Trigger Start Source

— Trigger Start Input Line Activation
— Trigger Overlap

— Trigger Delay

— Scan Trigger Stop Source

— Trigger Stop Input Line Activation
— Profile Trigger Maximum Frequency
— Profile Trigger Frequency

— Scan Trigger Status

Profile Trigger

Off

Not Enabled
Not Enabled

Not Enabled

Not Enabled

Not Enabled

Not Enabled

Not Enabled

Not Enabled

2178.649

0

Scan Inactive

Q|

Parameter Value i

Trigger Input f eature s

Display Name Feature & Values
Trigger Mode Selector TriggerSelector
Profile Trigger LineStart
Variable Scan VariableScan
Fixed Scan FixedScan
Trigger Enable TriggerMode
Off Off
On On
Scans Per Trigger AcquisitionBurstFrameCount

Description

Selects the type of trigger to configure.
Selects the trigger that starts the capture of a
profile.

Selects the Variable Scan trigger. Trigger Start
Source and Trigger Stop Source determine the
length of the scans.

Selects the Fixed Scan trigger. Scan Per Trigger
feature sets the number of scans to capture.

Turns the selected Trigger On or Off.

The selected trigger is off.
The selected triggeris  on.

Sets the number of scans to acquire when Fixed
Scan Trigger is enabled.

Device
Version
& View

1.00
Beginner

1.00
Beginner

1.00
Beginner

Z-Trak2 3D Laser Profiler Sensors

Z-Trak2 features reference

T 93



Display Name

Software Trigger

Trigger Start Source

Encoder

Line 3
Line 4

Multi Sensor Sync
Software

Timer 1 End Event

Counter 1 End Event

Timestamp Modulo Event

Trigger Start Input Line
Activation

Falling Edge
Rising Edge
Any Edge
Level High
Trigger Overlap
Off
ReadOut

Trigger Delay

Scan Tr igger Stop Source

Line 3
Line 4
Trigger Stop Input Line
Activation
Rising Edge
Level High

Feature & Values

TriggerSoftware

TriggerSource

Encoderl

Line3
Line4

MultiSensorSync

Software

TimerlEnd

CounterlEnd

timestampModuloEvent

TriggerActivation
FallingEdge
RisingEdge
AnyEdge
LevelHigh
TriggerOverlap
Off
ReadOut
TriggerDelay
triggerStopSource
Line3
Line4
triggerStopActivation
RisingEdge
LevelHigh

Description

Writing this feature
trigger.

generates an internal profile

Selects the start  source to use for the trigger
input. The source can be an internal or external
signal.

The Profile trigger is generated by the Encoder.
The trigger is generated by the Line 3.

The trigger is generated by the Line 4.

Sets the Multi Sensor Sync as the profile trigger
source.

The Profile trigger is generated by the Software

Trigger command.

The Profile trigger is generated by the Timer End
Event.

The Profile trigger is generated by the Counter
End Event.

The Profile trigger is generated by the
Timestamp modulo Event.

Selects the activation mode for the Trigger
Input. This is applicable only for external line
inputs.

The trigger is considered valid when the line
source signal goes from high to low.

The trigger is considered valid when the line
source signal goes from low to high.

The trigger is considered valid for any transition
on the line source signal.

The trigger is considered valid while the line

source signal is high.

Selects if a new trigger will be accepted (or
latched) while the previous one is still being
processed.

No trigger overlap is permitted.

Profile Trigger is accepted immediately after the
start of the image sensor readout.

Specifies the delay before the profile integration
starts or the scan starts.

For profile trigger mode, this value specifies the
delay in pSec.

For scan trigger modes, this value specifies the
delay in the number of profiles to skip before
starting the s can.

Variable scan stops when the trigger stop source
is activated.

The variable scan is stopped when Line 3 is
activated.

The variable scan is
activated.

stopped when Line 4 is

Select the activation mode for the "Trigger Stop
Source". This is applicable only for external line
inputs.

The trigger is considered valid when the line
source signal goes from low to high.

The trigger is considered valid while the line
source signal is high.

Device
Version
& View
1.00
Beginner
1.00
Beginner

1.00
Beginner

1.00
Guru

1.00
Beginner

1.00
DFNC
Beginner

1.00
Beginner
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Display Name Feature & Values
Profile Trigger Maximum profileTriggerMaxFrequency
Frequency
Profile Trigger Frequency profileTriggerFrequency
Scan Trigger Status frameBurstState
Inactive
Active
Delay Active

Inactive

Active

DelayActive

Description Device

Version
& View
Maximum number of profile triggers accepted 1.00
per second at current exposure time. DFNC
Guru
Reads the number of profile triggers sent to 1.00
ATrigger Selector=Profile T DFNC
Guru
Indicates the current status of Scan Trigger 1.00
signal DFNC
Expert

The scan is waiting for a trigger or the grab to
start.

The scan is active and acquiring profiles.

The scan trigger has been activated and is
delayed by the number of profiles specified by
the Trigger Delay feature.
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Multi Sensor Sync category

The Multi Sensor Sync features are usedto synchronize agroup of devices so th at profile
acquisition may be  simultaneous or sequential

Tz § Parameter visibility: m

Search Features Browser Q
Parameter Value :
v @ Top

p Profiler Management
P Profile Intensity

» Data Output

P Encoder Input

» Trigger Input

Sync Mode Off

Sync Status Master

Sync Group 1

Sync Group Delay (in us) 327

Sync Group Delay Mode Slaves Only v

Multi Sensor Sync features

Display Name Feature & Values Description Device
Version
& View
Sync Mode multiSensorSyncMode Turns multi  -sensor synchronization on/off. DlF?\(l)C
The master sensor must have a trigger source set Expert

to any value other than "Multi -Sensor -Sync". All

slave sensors must have their "Trigger Source"
set to "Multi -Sensor -Sync". Only one master is
allowed per "Multi Sensor Sync Group".

Off Off = Turns Off multi  -sensor synchronization.
On On | Turns On synchronization between multiple
Sensors.
Sync Status multiSensorSyncStatus Indicates if the selected device is a multi -sync 1.00
master or a slave. DFNC
Expert
Master Master Indicates the device will generate synchronization
signals that will be used by other devices in the
network.
Slave Slave Indicates the device will receive synchronization
signals from the  master.
Sync Group multiSensorSyncGroup Selects an ID for the Multi Sensor Sync group. DlF(:\?C
Guru
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Display Name Feature & Values Description Device

Version
& View
Sync Group Delay (in us) multiSensorSyncDelay The Sync Group Delay represents the time (in 1.00
microseconds) after which the device(s) of the DFNC
group will act on the trigger input message. The Expert
Sync Group Delay Mode specifies whether this
delay applies only to slave sensors or to both
master and slave sensors.
Sync Group Delay Mode multiSensorSyncDelayMode The Sync Group Delay Mode specifies the sensors 1.00
to whichthe  Sync Group Delay applies. DFNC
Expert
Slaves Only SlaveOnly Slaves only.
Master and Slaves All | Master and slaves.
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GPIO Control category

The Z-Trak2 General Purpose Input/Output
input and output signals.

GPIOfeatures

Display Name Feature & Values

Line Selector LineSelector

Line 1

(GPIO) control has features used to configure external

Linel

Description Device
Version
& View

1.00
Beginner

Selects the 1/0 line.

Encoder Source A+isonPin 16, and AT ison
Pin 10 of the M12 17-pin I/O connector.
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