EN wenglor

the innovative family

Robot Vision

For Machine Vision Devices

Interface Protocol

Subject to change without notice
Available as PDF file only
Revision level: 04.09.2026
Version: 1.4.0
www.wenglor.com



Table of Contents

6.

Use for Intended Purpose
Network Overview ....
Robot Vision Basics.
Without wenglor Robot Server
Three-Point Calibration at Robot

JOb in UNIViSioN ...
Robot Program...........cccciiiiiiiiiiiiiceceeee

4.1
4.2
4.3

With wenglor Robot Server
Basics with Robot Server
5.1.1 Camera on Robot
5.1.2 Camera not on Robot
Settings on Device Website
Calibration Job in uniVision
Detection Job in uniVision
Job in uniVision to get Target Pose or to calibrate Camera to Target
UR Robots with Polyscope 5 URCap
5.6.1 Installation of URCap
5.6.2 UR Installation

5.1

5.2
5.3
5.4
5.5
5.6

5.7
5.8

5.9
5.10

5.11
5.12
5.13

Change Index of Operating Instructions

5.6.3 UR Program

UR Robots with Polyscope X Script
KUKA RODOLS ...
5.8.1 For KUKA System Software KSS
5.8.2 For KUKA System Software iiQKA.OS2
ABB RODOLS ...
Kassow RODOLS .......ccoeiiiiiiiiiiciccececeee
5.10.1 Network Configuration of Robot Controller
5.10.2 Set Payload and TCP
5.10.3 Installation of CBUNs
5.10.4 Set up Workeell
5.10.5 Open Program and Setup Variables
5.10.6 Robot Program
FANUC RODOLS .....ooiiiiiiiiiiiecieeee e
Generic Robot Vision Interfaces
Generic Robot Vision API

Table of Contents



1. Use for Intended Purpose

Machine Vision Devices can communicate directly to robots for robot vision applications (e.g. pick and place
applications).

Supported Machine Vision Devices:

* Smart Camera B60

» Machine Vision Controller MVC with Machine Vision Cameras BBVK (recommended) and BBZK

NOTE!

. For details about the Machine Vision Devices check the operating instructions of the device.
The interface protocol for Robot Vision addresses to users with knowledge in robotic
programming and basic knowledge in Machine Vision.

2. Network Overview

Connect the network cable from the LAN port of the Machine Vision Device to the robot controller or to a
switch in order to work with several devices.

NOTE!
 For details about the LAN port of the Machine Vision Device, check the operating instruc-
tion of the device.
« Cabling must be capable of 1 GBit/s throughout the entire network.
. » Keep the networks for LAN, RTE and CAM separated in order to optimize the perfor-
mance of the Machine Vision Device.

» Use a unique network configuration for the LAN port of the Machine Vision Device within
the LAN network. Furthermore, the network configuration of the LAN port must be differ-
ent to the network configuration of the RTE and CAM ports of the Machine Vision Device.

Machine Vision

Device
LAN
IP: 192.168.100.1

IP: 192.168.100.3 IP: 192.168.100.2

PC (e.g. with

Robot Controller o
uniVision Software)

uniVision Software



3.

Robot Vision Basics

Machine Vision Devices can communicate with or without the wenglor robot server to the robot controller. The
wenglor robot server runs on Machine Vision Devices and the settings are available on the device website of
the Machine Vision Device. The robot server is available for each Processing Instance on the tab “Jobs” (for
details, see operating instructions of Machine Vision Device).

+ Without wenglor robot server (see section “4. Without wenglor Robot Server”):

»

»

»

»

»

Communication to any robot manufacturer supporting TCP socket messaging.

Camera on robot or not on robot.

Mount the camera parallel to the measuring or picking plane.

Three-point calibration on robot side to define the measuring or picking plane.

Use Module Image Coordinate System within the uniVision job to align the coordinate systems of
camera and robot.

Use Module Image Calibration within the uniVision job to eliminate the lens distortion and to calculate in
mm. Buy the calibration plate ZVZJ (recommended) or print corresponding PDF on flat and stiff material
by yourself.

Use Device TCP within the uniVision job for communication to robot controller via socket messaging

Machine Vision

Robot Controller

Device

+ With wenglor robot server (see section “5. With wenglor Robot Server”):

»

»

»

Communication to supported robot manufacturers (listed in dropdown of Robot Manufacturer on the
device website of the Machine Vision Device at the tab “Jobs”). Using "Generic" in the dropdown allows
the communication to further robot manufacturers via the generic string based robot vision API (see
section “5.12 Generic Robot Vision Interfaces”).

Camera on robot or not on robot.

If the camera is tilted towards the measuring or picking plane, the calibration compensates for this.
Extreme angles should be avoided.

Hand-eye calibration of robot and camera via several calibration poses where the camera looks from
different positions and angles on the calibration plate. Buy the calibration plate ZVZJ (recommended) or
print corresponding PDF on flat and stiff material by yourself.

Calibration (including elimination of lens distortion and calculating in mm) is done within the robot server
(no separate Module Image Calibration within the uniVision job is required).

Use Device Robot Vision within the uniVision job for the communication to the robot server

Machine Vision
Device

Robot Controller
Robot Server

Robot Vision Basics



The following basics are relevant for both cases:

* Mount the camera on the robot or not on the robot. For details about mounting options, check the product
detail page of the Machine Vision Device on www.wenglor.com.

» Make sure to use robot-compatible cables. For details, check the product detail page of the Machine Vision
Device.

« For safe cable management, use the joint limits in the safety settings of the robot.
Set the payload on the robot (if necessary).
» Teach the robot TCP (tool center point) in relation to the robot world coordinate system.

NOTE!
Make sure that the mechanical setup of camera, robot and picking plane is unchanged after
the calibration. Otherwise, re-calibrating is necessary.

uniVision Software 5
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4. Without wenglor Robot Server

Without the wenglor robot server, the communication between robot and camera works via socket messaging
for any robot manufacturer. Use one port for sending LIMA commands (e.g. to send trigger commands from
the robot to the camera) and another port to receive process data from the camera (e.g. picking coordinates)
via Device TCP.

It is possible to mount the camera on the robot or not on robot. It is important that the camera is parallel to the
measuring or picking plane (tilted mounting is not supported). Three points define the picking plane for the
robot.

6 Without wenglor Robot Server



Make sure to align the coordinate systems of the robot and the camera via Module Image Coordinate System
within the uniVision job. Use Module Image Calibration within the uniVision job to eliminate the lens distortion
and to calculate the coordinates in mm. It requires one or several images of the calibration plate ZVZJ. Buy the
product ZVZJ (recommended) or print the corresponding PDF on a flat and stiff material yourself. Use Device
TCP to send the process data (e.g. coordinates of found object) to the robot.

uniVision Software 7



4.1 Three-Point Calibration at Robot

Calibrate the camera to the robot by creating a base frame on robot side that overlaps with the camera frame.
Create the base frame at the robot via three points directly on the measuring or picking plane and mark it if
needed to see it with the camera (make sure that the points are visible in the camera image):

1. Reference point
2. Point in x direction based on the reference point

3. Point in y direction based on the reference point

NOTE!

. Make sure to use the same origin and the same orientation for robot and camera frame.
Module Image Coordinate System defines the coordinate system of the camera

(see section “4.2 Job in uniVision”).

Robot frame

$

Camera frame

8 Without wenglor Robot Server



4.2 Job in uniVision

Open the device website of the Machine Vision Device (via entering the IP address in the browser, by default
192.168.100.1), access the tab Jobs and open the current job in the uniVision 3 software.

C A Nichtsicher http://192.168.100.1/#/jobs

Dashboard  Interfaces  Jobs

we_processing_instance_1 @ Active: Running @ 7 0

Current Job

A\ univision 3is required for editing the job. uniVision 3 download: https nglor.com/product/DNNF023

Visualization
&

®

Load the template “Pick objects with generic robot” for easy setup.

Adjust focus and brightness of the camera to get a sharp and well illuminated image. By default, Trigger Mode
is set to On and Trigger Source to Software (mandatory for picking). Set Trigger Mode to Off in order to adjust
the camera image. Afterwards change the setting back to Software trigger.

Use Module Image Coordinate System in order to create a common frame between camera and robot. By
default, the origin of the coordinate system is in the center of the camera image (if using a 5 MP camera). Use
the same coordinate system at the robot (see section “4.1 Three-Point Calibration at Robot”). Use your mark-
ings on the picking plane to adjust the coordinate system.

Job Tree 8 x
~ Module Application
Smart Camera.

@ Module Image calibration

~ {2 Module Image Coordinate System

B vodule 1mage Locator
[3) Module Spreadsheet
& pevice TCP

A\ Add Module

Property Vvalue
Found Point [px] [1224.00, 1024.00, 0.00]

v &2 Input Point [px] Not Linked o
X [px] 1224.0000 -]
¥ [px] 1024.0000 =
7 [pxl 0.0000 -]

Find Method point (fix or linked) o]

uniVision Software 9



Use Module Image Calibration to eliminate the lens distortion and to calculate the coordinates in mm. Buy the
calibration plate ZVZJ (recommended) or print the corresponding PDF yourself on a flat and stiff material. Put
the calibration plate in the field of view of the camera. Select the corresponding size of the calibration plate
ZVZJ at Module Image Calibration, click on “Capture Image” and afterwards on “Calibrate”. The Z Offset of
-4 mm compensates the height of the calibration plate ZVZJ. Adjust it if the height of your calibration plate is
different. The listed options at "Calibration Size" in Module Image Calibration are supported.

=]} =NC]

Job Tree & x
~ Module Application
Smart Camera
» @ Module Image Calibration
12 Module Image Coordinate System
> [l Module image Locator
[# Module Spreadsheet
> 8, Device TCP
A\ Add Module
Property Value
_Process Time [us] __ 2542 3
Module State 0 -3
Reprojection Error Calibration o860 d
Length of Line [mm] __3.8261 -3
& Input Image Grey -3
Calibration Mode Charuco on Device &
Calibration Size ZVZJ001/ZVZJ005 48x60mm &
Capture Image [m] &
Reference Calibration Image 0 b3
Calibrate [ successful calibration! b3
Compute Undistorted Image -3
ga Z Offset [mm] . __-4.0000 -3
Save or Load Calibration Result L]
Compute Perspective Transformed (mage O -3

Put your picking object below the camera and teach it in Module Image Locator (at sub-module “Shape Mod-
els”). Then, Module Image Locator finds the object according to the parameters.

Job Tree g x
~ Module Application
Smart Camera
@ Module Image Calibration
12 Module Image Coordinate system
[l vodute image Lacator
[%] Module Spreadsheet
8 DeviceTcP
A\ Add Module
Property Value
Process Time [us] 145378 =
Module State o L
Rgsult True Count I o
& Input Image 8Bit &
&° Input Region Not Linked &
& coordinate system Coordinate System [px] -3
& Calibration Calibration Result L
P zOffset N __ 0.0000 b
Unit Pixel and Millimeter =
Result Max Count 1 L
Sore Rufe " Score -
Shape Models 1 &
Angle Start [deg] 0.0000 &
Angle End [deg] 360.0000 -3
Angle Step [deg] 1.0000 -3
Scale Min 0.9000 b
Scale Max 1.1000 =
Scale Step 0.1000 k-3

wengloricom L
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Use Module Spreadsheet to create one string with the coordinates x, y and z and the rotations A, B and C.
Enter the height of the picking object at Z. The following example works with robots based on XML commu-
nication (tested with KUKA robots). In general, the robot programmer and the user configuring the Machine
Vision Device must agree on a common protocol.

Job Tree & % | |Module SpreadSheet
v Module Application A | Edit View Save Layout
> Smart Camera PN 'S ‘
> 4@ Module Image Calibration 8 c
> 42 Module Image Coordinate System -2.2403
> . Module Image Locator 2 5.6615
v [3] Module Spreadsheet 3 ~3.0000
Exports 4 0.0000
> 8 Device TcP :
N\ Add Module ol|3 8="0.0" C="0.0
Property Value 6
Al X="-2.24034" Y="5.66155" Z="-3" A="0" B="0.0" C="0.0" 7
8
9
10
Use Device TCP to send the result via socket messaging to the robot.
Job Tree 8 x
~ Module Application
> Smart Camera
b @ Module Image Calibration
> i’,,, Module Image Coordinate System
> . Module Image Locator
> [f] Module spreadsheet
8 Device TCP
String Count
Error Handling
> Formatting Options
A\ Add Module
Property Value
ﬁocess Time [us] _ ] - ]
Module State 0 &
Output <5ensor><Data><0ObjPose X="-2.24034" Y="5.66155" Z="-3" A="0" B="0.0" C="0.0" /=</Data= </5ensor>
_Connections L) o
TCPPort 34000 b
Preamble <Sensor><Data><0bjPose -]
Postamble (=« /Data=</Sensor> -
Delimiter b
String Count 1 2
Output Mode Formatted -]
Error Handling Value Substitution 2

uniVision Software 11



NOTE!
. For details about uniVision 3, check the separate operating instructions of the software
wenglor uniVision 3 (DNNF023).

Save the job in the projects folder of the Machine Vision Device.

4.3 Robot Program
The communication from the robot to the camera via socket messaging is based on the TCP/IP protocol.
Create two socket connections from the robot:

» One socket connection to the LIMA Read Write Limited port for trigger commands (based on request/
answer).

» One socket connection to Device TCP in order to get the process data (the camera sends results after each
trigger without requests).

NOTE!
. For details, check the network interfaces chapter at the operating instructions of the soft-
ware wenglor uniVision 3 (DNNF023).

The pseudo code on robot side looks as follow:
Create the LIMA Read Write Limited socket.

Connect the LIMA Read Write Limited socket to the IP address (by default 192.168.100.1) and the port
(e.g. 33060 for the first processing instance) of the Machine Vision Device.

Create the Device TCP socket.

Connect the Device TCP socket to the IP address (by default 192.168.100.1) and the Device TCP port (e.g.
34000 for the first processing instance) of the Machine Vision Device.

Send LIMA trigger command <T/> through LIMA Read Write Limited socket.
Wait for the response from LIMA through LIMA Read Write Limited socket.
Read the result from Device TCP socket.

Move the robot to the coordinates provided by the Device TCP socket.

NOTE!

* In case of camera on robot, make sure that the robot position when triggering the cam-
. era is the same position that was used for calibrating the camera via Module Image
Calibration.

+ For details about Device TCP and LIMA commands, check the operating instructions of
the software wenglor uniVision 3 (DNNF023).

12 Without wenglor Robot Server



5. With wenglor Robot Server

The wenglor robot server supports the communication to specific robot manufacturers. For details, check the
dropdown list of robot manufacturers on the device website of the Machine Vision Device and the operating
instructions of the device. Using "Generic" in the dropdown allows the communication to further robot manu-
facturers via the generic string based robot vision API (see section “5.12 Generic Robot Vision Interfaces”).

It is possible to mount the camera on the robot or not on the robot. Even slightly tilting of the camera towards
the measuring or picking plane is supported.

It is also possible to mount camera and robot on a mobile platform (e.g. on an Automated Guided Vehicle -
AGV) in order to correct the positional deviation of the mobile platform in front of the machine or the shelf.

uniVision Software 13



Calibrate robot and camera via several calibration poses where the camera looks from different positions and
angles on the calibration plate (hand-eye calibration). Buy the calibration plate ZVZJ (recommended) or print
the corresponding PDF on a flat and stiff material. The calibration is done inside of the wenglor robot server
including the compensation of the lens distortion and the calculations in mm (Module Image Calibration is not
needed within the uniVision job). Use Device Robot Vision within the uniVision job to send results (coordinates
of found objects) to the robot server.

5.1 Basics with Robot Server

The calibration process is different, if the camera is mounted on the robot or not on the robot.

Buy one of the calibration plates ZVZJ (see wenglor website https://www.wenglor.com — ZVZJ) or print the
PDF on a stiff and flat material (see https://www.wenglor.com — ZVZJ). For best accuracy, use the wenglor
calibration plates ZVZJ. The calibration sizes zvzj001, zvzj002, zvzj003, zvzj004, 24x30mm, 375x550mm and
550x800mm are supported.

NOTE!
« In case of printing, make sure to print the PDFs at actual size.

» Typically, the reprojection error for the ZVZJ calibration plate is five times smaller
compared to the printed version.

. « For direct light applications, non-transparent calibration plates made of carbon fiber are
available. For backlight applications, transparent calibration plates with the material glass
are available.

» The calibration plate should cover at least half of the image and should be visible
completely by the camera if possible for most accurate results.

14 With wenglor Robot Server
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Consider the following points when setting the calibration poses:

Check that the camera sees the calibration plate when setting the poses.

Make sure that the difference between one pose and the next one is as big as possible for best accurate
results (motions with non parallel rotation axes are required so make sure to variate with the pose angles
as much as possible). The same pose could be used several times if not consecutive (e.g. pose one and
three can be similar). If space is limited in the application, small differences between one pose and the next
one are also possible, but result in less accurate results. In case of not enough variations between the dif-
ferent poses, an error is returned when running the calibration.

The calibration plate should cover as much as possible of the camera image and should be visible com-
pletely if possible for most accurate results.

5.1.1 Camera on Robot

Calibration use case

If the camera is on the robot, teach minimum five calibration poses. For more accurate results, teach further
calibration poses (e.g. seven to eleven poses).

The first calibration pose is also the detection pose. Make sure to use a suitable pose where the objects are
located in a safe way.

ERaE
wangioe ZVZI002 > i

uniVision Software 15



Make sure to use big variations between the different poses (especially variations in the pose angles). See
examples for four further calibration poses.

Vit o SRR P T e
Calibration pose 2

;2 ABB  [Sora -
.

Q

Calibration pose 3
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Calibration pose 4

Calibration pose 5

After calibration, an optional verification step can be performed to check its accuracy. Applying it, moves the
robot TCP to the bottom left corner of the calibration plate (with an adjustable safety height offset). It is neces-
sary that the calibration plate was not moved between the calibration and the verification step. In case of bad
results, check the setup and re-run the calibration.

uniVision Software 17



NOTE!
« For the verification step, the Z-axis must point to the object plane.

» The reprojection error shows how good the calibration was. Typical values are 0.1 for
ZVZJ calibration plates and 0.5 for printed calibration plates.

Detect use case

After successful calibration, pick your objects. For the detection pose, it is mandatory to use the position of the
first calibration pose.

With the object position sent by the camera, the robot moves to the object pose.

18 With wenglor Robot Server



Mobile platforms and further use cases
(e.g. to correct positional deviations of mobile platforms in front of the machine or shelf)

If using camera and robot on a mobile platform, make sure that the calibration plate is mounted fix at each
machine or shelf as reference position. Run once in the beginning the normal calibration process with several
different poses with big variations (especially differences in the pose angles). Afterwards in the run use case,
when the mobile platform is in front of the machine or shelf, the camera captures only one image of the cali-
bration plate and calculates the positional deviation of the mobile platform towards the target position. Use this
info to update the reference frame of the machine or shelf if the handling pose is fix.

In case of variating handling poses at mobile platforms, it is possible to calibrate the camera to target relation
and afterwards to use the detect command. Run once in the beginning the normal calibration process with
several different poses with big variations (especially differences in the pose angles). Afterwards in the run use
case, the camera captures only one image of the calibration plate and then it captures another image via the
detect command for flexible object picking. Make sure that the position of the mobile platform is unchanged
between calibrating the camera to the calibration target and detecting the object and that the same robot pose
is used for calibrating the camera to the target and for detecting the objects.

NOTE!
« |t is also possible to mount camera and robot in the machine. Then the calibration plate
must be at a fix reference position on the mobile platforms or on the boxes.

. » For unique identification of the machine, the shelf or the mobile platform, it is possible
to label them e.g. with codes. The camera can read the code and send it to the robot as
additional info. The code result must be linked to the additional value in Device Robot
Vision in the uniVision job.

uniVision Software 19



5.1.2 Camera not on Robot

Calibration use case

If the camera is not on the robot, the calibration process consists of two steps.

For the first step of the calibration process, mount the calibration plate on the robot. Teach minimum five cal-
ibration poses (e.g. seven to eleven poses). For more accurate results, teach further calibration poses. Make
sure to use big variations between the different poses (especially variations in the pose angles).

Calibration pose 2

20 With wenglor Robot Server



Calibration pose 5

uniVision Software
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For the second step of the calibration process, put the calibration plate on the measuring or picking plane and
capture one single image.

After running the calibration, an optional verification step is possible to check the accuracy of the calibration.
Applying it, moves the robot TCP to the bottom left corner of the calibration plate (with an adjustable safety
height offset). It is necessary that the calibration plate was not moved between the second calibration step and
the verification step. In case of bad results, check the setup and re-run the calibration.

NOTE!

 For the verification step, the z axis must point to the object plane. In tilted settings, the
. Z-axis of the TCP will be perpendicular to the object plane.

» The reprojection error shows how good the calibration was. Typical values are 0.1 for
Z\ZJ calibration plates and 0.5 for printed calibration plates.

Detect use case
After successful calibration, pick your objects. Use any detection pose where the camera sees the objects.

22 With wenglor Robot Server



With the object position sent by the camera, move the robot to the object.

Mobile platforms and further use cases
(e.g. to correct positional deviations of mobile platforms in front of the machine or shelf)

If using camera and robot on a mobile platform, make sure that the calibration plate is mounted fix at each
machine or shelf as reference position. Run once in the beginning the normal first calibration step with several
different poses with big variations (especially differences in the pose angles) when the calibration plate is
mounted on the robot. Also run once the second calibration step, e.g. when the camera sees the calibration
plate at the machine. Afterwards in the run use case, when the mobile platform is in front of the machine or
shelf, the camera captures only one image of the calibration plate and calculates the positional deviation of the
mobile platform towards the target position. Use this info to update the reference frame of the machine or shelf
if the handling pose is fix.

uniVision Software 23



In case of variating handling poses at mobile platforms, it is possible to calibrate the camera to target relation
and afterwards to use the detect command. Run once in the beginning the normal first calibration step with
several different poses with big variations (especially differences in the pose angles). Also run once the sec-
ond calibration step, e.g. when the camera sees the calibration plate at the machine. Afterwards in the run use
case, the camera captures only one image of the calibration plate and then it captures another image via the
detect command for flexible object picking. Make sure that the position of the mobile platform is unchanged
between calibrating the camera to the calibration target and detecting the object.

NOTE!
* It is also possible to mount camera and robot in the machine. Then the calibration plate
must be at a fix reference position on the mobile platforms or on the boxes.
. « For unique identification of the machine, the shelf or the mobile platform it is possible to
label them e.g. with codes. The camera can read the code and send it to the robot as
additional info. The code result must be linked to the additional value in Device Robot

Vision in the uniVision job

5.2 Settings on Device Website

Open the device website of the Machine Vision Device and select the tab “Jobs” to see the robot server set-
tings for each processing instance.

oucrtoms | wnroces [

O Avomaticallystart O Auomatcallysiop @  Keep st state

Robor Server
°

Settings.
Robot Manufacturer UR Polyscope 5 URCap
Robot Port 5008

calibration
Reprojection Error

Relation Camera to Robot

x
v
z

Relation Camera to Calibration Plate
x
Y
z

Calibration Images

Current Calibration File

Status

Robot Connection
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By default, the robot server is active on the Smart Camera B60 and inactive on the Machine Vision Controller
MVC. Activate the robot server, if needed. Additional parameters appear if activated:

 Settings

» Robot Manufacturer: Select the relevant robot manufacturer (UR Polyscope 5 URCap, UR Polyscope X
Script, KUKA, ABB, Kassow Robots, FANUC or Generic).

» Robot Port: Depending on the robot manufacturer, the default port is shown. Edit the port, if needed (e.g.
in case of port conflicts at several processing instances on the Machine Vision Controller MVC). Make
sure to use a unique port. In case the port is already in use, change the port and wait approximately one
minute for the error to disappear.

» Reprojection Error: Returns the reprojection error of the internal camera calibration. The smaller the
value, the better the accuracy.

» Relation Camera to Robot: Returns the distance from the camera to the robot.

Camera on Robot Camera not on robot

» Relation Camera to Calibration Plate: Returns the distance from the camera to the origin of the calibra-
tion plate.

Camera on Robot Camera not on robot

» Calibration images: Opens a new browser tab showing the calibration images (File Management ->
Calibration).

» Current Calibration File: Shows the name of the currently loaded calibration file.

» Load Calibration File: Load another calibration file. The calibration file is only valid for one specific device
and valid only if the relation between camera, lens and robot is unchanged (e.qg. it gets invalid if the
camera position is changed or if the lens is changed, e.g. via another focus position at B60 auto-focus
devices).
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« Status:
» Robot Connection: Shows if the robot controller is connected to the robot server or not.
» Processing Instance Connection: Shows if the robot server is connected to the processing instance via
the LIMA Read Write Limited port or not.
» Device Robot: Shows if the robot server is connected to Device Robot Vision or not.
» Error: Shows if there is any error (e.g. if calibration file does not fit to the device).

5.3 Calibration Job in uniVision

Open the device website of the Machine Vision Device, access the tab Jobs and open the current job in the
uniVision 3 software.

we_processing_instance_1 @ Active: Running

Current Job

A\ univision 31 required for editing the job. uniVision 3 download: https

or.com/product/DNNF023

Visualization

Load the template "Calibrate camera with robot" for easy setup.

Job Tree R
v Module Application
v [ smart camera

Device Control
Acquisition Control
Image Format Control
‘Analog Control
Digital 10 Control
Error Handling

Y pevice Robor vision

A\ Add Module

Property Value
_Exposure Time __1000 &
W oo secctor [ %
Trigger Mode on

Trigger Source Software
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Adjust focus and brightness of the camera to get a sharp and well illuminated image. By default, Trigger Mode
is set to On and Trigger Source to Software (mandatory for the calibration procedure). Adjust Trigger Mode to
Off and switch to Run Mode in order to adjust the camera image. Afterwards change the setting back to Soft-

ware trigger. If working with color images, make sure that “Create BGRA Image” is active at the input camera

(only relevant if working with URCap).

Make sure that Device Robot Vision with its default settings is part of the uniVision job.

Save the calibration job in the device projects folder on the Machine Vision Device so that the robot can load it
later.

5.4 Detection Job in uniVision

Open the device website of the Machine Vision Device, access the tab Jobs and open the current job in the
uniVision 3 software.

G A Nichtsicher http://192.168.100.1/#/jobs

Dashboard  Interfaces  Jobs

we_processing_instance_1 o ctve: runing (D o 0O
Current Job .
@
A\ univision 3is required for editing the job. uniVision 3 download: https:/www.wenglor.com/product/DNNF023
Visualization
&

Load the template "Pick objects with robot" for easy setup.

Job Tree & x
~ Module Application

o [ Smar camers

D ontrol
Acquisition Control
Image Format Contral
Analog Control
Digital 10 Control
Ervor Handling
B Modute image Locator
€ pevice robot vision

A Add Module

Property Vvalue

Exposure Time __ 1000 =
N Trigger Selector Exposure Start v %
Trigger Mode on
Trigger Source Software
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Adjust focus and brightness of the camera to get a sharp and well illuminated image. By default, Trigger Mode
is set to On and Trigger Source to Software. Adjust Trigger Mode to Off and switch to Run Mode in order to
adjust the camera image. Afterwards change the setting back to Software trigger. If working with color images,
make sure that “Create BGRA Image” is active at the input camera (only relevant if working with URCap).

Teach your object at Module Image Locator (or Module Image Pattern Match). For details, check the operating
instructions of the software wenglor uniVision 3 (DNNF023).

Job Tree

8 x

v Module Application
Smart Camera
[ vodule image Locator
€ pevice Robot vision

A\ add module
Property Value
_PI'DrESS Time [us] - 152522
Module State o
Esul( True Count | 1
& Input Image Grey.

&2 Input Region Not Linked
&7 Coordinate System  Not Linked
o2 calibration Not Linked
Result Max Count 1

Sort Rufe ¥ Score
Shape Models 1

Angle Start [deg] 0.0000
Angle End [deg] 360.0000
Angle Step [deg] 1.0000
Scale Min 0.9000
Scale Max 1.1000

Scale Step 0.1000

B0 000208 - R 20E -0 R 0t 1R 0 -

In the template, Device Robot Vision is already pre-configured to send the results to the robot server.

Process Time [us]

Process time to run the module in ps

Module State

Shows state of module:
* 0: No error
« Different to 0: Error

Output

Shows preview of the output sent to the wenglor robot server.

Shape Model Count

Defines the number of shape models (object types) used in the sub-
module "Shape Model Height Difference"

Result Max Count

Defines the number of results used in the sub-module "Result List".

Result True Count

Link the value with Result True Count of Module Image Locator or Module
Image Pattern Match so that the robot knows how many objects are within
the current image. By default, the value is 0. Linking Result True Count is
mandatory so that the robot server knows how many objects are found in the
current image.
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Sub-Module “Shape Model Height Difference” (number of entries depends on parameter Shape Model Count):

 Height Difference to Calibration [mm] #...x: Defines the height difference of each shape model to the cali-
bration plate. By default, the value is 0.

NOTE!
« It is possible to pick different object types with different heights.

. « Enter the object height relative to the surface of the calibration plate in mm. If the object
is lower than the calibration plate plane, enter a negative number. If the object is higher,
enter a positive number. Use the height difference also in case of height variations after

the calibration process.

Sub-Module “Result List” (number of entries depend on parameter Result Max Count)

Link the result list of Module Image Locator or Module Image Pattern Match to the Result List of Device Robot
Vision.

Shape Model Link the shape model (object type) for each result. By default, the value is 0.

X [px] Link the x position for each result. Linking the x coordinate is mandatory.

Y [px] Link the y position for each result. Linking the y coordinate is mandatory.

Phi (Z-Rotation) [deg] Link the Phi value (z rotation) for each result. Linking Phi is mandatory.

Additional Value Optionally link an additional string result (e.g. score value) for each result.
NOTE!

« It is possible to detect and pick multiple objects in a single image capture (if setup
accordingly in the uniVision job).

Offsets in x and y can be set directly in Module Image Locator or Module Image Pattern

Match.

. Pixel results for x and y can only be used by the robot if created by modules that use
the original camera image or any image based on it. No support of x and y coordinates
created by modules that use the undistorted or perspective transformed image of Module
Image Calibration or any image based on it. Exceptionally, it is supported to use the
undistorted image in Module Image Locator or in Module Image Pattern Match with
linked input calibration if linking the distorted pixel coordinates at Device Robot Vision.

Save the detect objects job in the device projects folder of the Machine Vision Device so that the robot can
load it later.
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5.5 Job in uniVision to get Target Pose or to calibrate Camera to Target

In case of camera and robot mounted on a mobile platform, load the template "Correct position via calibration
plate".

Adjust focus and brightness of the camera to get a sharp and well illuminated image. By default, Trigger Mode
is set to On and Trigger Source to Software. Adjust Trigger Mode to Off and switch to Run Mode in order to
adjust the camera image. Afterwards change the setting back to Software trigger. If working with color images,
make sure that “Create BGRA Image” is active at the input camera (only relevant if working with URCap).

% uniVision3 [ Correct position via calibration plate.u3p 1 *

File Settings View Help

Job Tree & x
¥ Module Appl

e Co
[Acquisition Control
Image Format Control
Analog Control
Digital 10 Control
Error Handling

> B8 Module Image Code 2D

> § Device Robot Vision

A\ Add Module

Property value
[Exposure Time 1000 *
5 Trigger Selector Exposure Start -

Make sure that Device Robot Vision is part of the uniVision job. Optionally, link any job result as "Additional
Value" in Device Robot Vision (Result List — 0) to identify the current position (e.g. via linking a code result).
Make sure that "Shape Model" of result "0" in the Result List is set to a valid value (e.g. "0") and that "Result
True Count" is linked with the corresponding value (e.g. "Result True Count" of the code module).

Save the job in the device projects folder on the Machine Vision Device so that the robot can load it later.
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5.6 UR Robots with Polyscope 5 URCap

Supported UR robots: E-series with Polyscope version 5 (CB-series of UR is not supported).
Make sure that Real Time Data Exchange (RTDE) is enabled in the security settings of UR. The minimum
supported Polyscope version is 5.22.

Please he advised to keep unused interfaces disabled to improve security
> System
V' Security Enable or disable inbound access to standard interfaces

Status Interface

General
~
Secure Shell
Services
Permissions Enabled Real-Time Data Exchange (RTDE)
v

Use the Real-Time Data Exchange to read and write data to/from the robot (TCP -
Description port 30004)

Admin Password Unlock

OPoweroff ° 0 o simuation (]
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5.6.1

Installation of URCap

Download the latest URCap version from https://www.wenglor.com/product/DNNF023 — Downloads — Pro-
gramming examples and configuration files = Examples_Robot_Vision and put the file on a freshly formatted

stick.

Plug in the USB stick into the UR Teach Panel in order to install the URCap. Start the robot and go to the

menu in the top right corner of the UR Teach Panel.

Program Variables

Name - Value ~ Description I3
<unnamed>

status

Stopped

Control

[ Show orll favorite variables

O Power off ’ Simulation .
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Navigate then to the System menu and select URCaps. Click on the + Symbol

Remote TCP & Toolpath
asswor

System
Backup

Licenses

URCaps
Remote URCap Information
Control

Constrained
Freedrive

Network

Update

O Power off simuation (i

Navigate through the system until you find the URCap file “wenglor robot vision”. Select it and proceed by re-
starting the robot. After the reboot, the URCap is displayed with a green hook after the successful installation.

Active URCaps Inactive URCaps
@ wenglor robot\Vision Remote TCP & Toolpath

System
Backup

Licenses

URCaps
Remote URCap Information

Control URCap name: wenglor robotVision
. Version: 1.0.0
Constrained peyeloper: wenglor sensoric elektronische Geréte GmbH
Freedrive Contact Info: wenglor Strale 3, 88060 Tettnang, GERMANY
Description: This urcap works as an interface between UR and the wenglor vision ecosystem
Copyright: Copyright (C) wenglor sensoric elektronische Geréte GmbH. All rights reserved.
License:
https://wuw.wenglor.com/en/License/s/License

Network

Update

El Restart

o Power off Simulation '
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5.6.2 UR Installation

The installation enables to connect to the Machine Vision Device and to calibrate camera and robot. Select
Installation on the UR Teach Panel and click on “URCaps” — “wenglor robot vision”.

LED status in tabs

» Connection tab

» Red: No connection to Machine Vision Device possible. Check the network setup.
» Green: Connection to Machine Vision Device established and valid.

Set calibration poses tab

» Red: Not all calibration poses were set. Check the calibration poses and set them accordingly.
» Green: All calibration poses were set.

Calibration tab

» Grey: Could not check for previous calibration data as no connection to the Machine Vision Device is
available. Establish the connection to the Machine Vision Device first.

» Red: No valid calibration data available. Run the calibration procedure again.

» Yellow: Calibration is incomplete (if second calibration step is missing when the camera is not on robot).

» Green: Calibration data was set during the current session or was loaded from a previous calibration.

R A2+ Q

Fun Installation

g
wenglor robot Vision
) SAfaty _ Calibration options @ Set calibration poses @ Calibration Information
IP address of uniVision device
> Fieldbus
192.168.100.1 [ Auto connect at startup
“ URCaps

wenglor
robot Vision

Connection of camera to robot

Connection status Processing instance status Device Robot Vision module status

@ Connected to uniVision @ Processing instance status ok @ Device Robot Vision module found

<13:24:58> Device Robot \ision module was found

O Normal
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Connection tab

Connect to the Machine Vision Device via entering the IP Address (default 192.168.100.1) and the port (de-
fault 6008) and by setting the connection slider to on. By default, auto connect at startup is active.

NOTE!
Make sure that robot and Machine Vision Device are in the same network.

Fur 3 Installation

) SAfaty _ Calibration options @ Set calibration poses @ Calibration Information
IP address of uniVision device
> Fieldbus
192.168.100.1 [ Auto connect at startup
W URCaps

wenglor
robot Vision

wenglor robot Vision

Connection of camera to robot

Connection status Processing instance status Device Robot Vision module status

@ Connected to univision @ Processing instance status ok @ Device Robot Vision module found

<13:24:58> Device Robot \ision module was found

O Normal

Status:

Connection status

» Red: No connection to Machine Vision Device possible. Check the cables and the network setup.
» Green: Connection to Machine Vision Device is available.

Processing Instance status

» Red: Processing Instance status displays an error. Check the status of the Processing Instance on the
device website of the Machine Vision Device.

» Green: No error at status of Processing Instance.

Device Robot Vision module status

» Red: No Device Robot Vision within current uniVision job. Add Device Robot Vision to current uniVision
job.

» Green: Device Robot Vision is available in current uniVision job.
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Calibration options tab

Select if the camera is mounted on the robot or not on the robot.
Select the size of the calibration plate.

Enter the name of the uniVision job for calibration and load it. The job is loaded every time the calibration
procedure is started. Set the number of calibration poses between 5 and 11 (default: 5 poses). The calibration
results get better with more calibration poses (e.g. seven to eleven poses).

Further info is provided about how to set the calibration poses and some example images from camera
perspective for the tab “Set calibration poses”.

3 stalstion

wenglor robot Vision
» safety . N I .
@ Connection @ set calibration poses @ calibration Information
Select the calibration case that matches your setup

» Fieldbus
\/ URCaps @ Camera at robot O Camera not at robot o Please create one installation for each calibration case

wenglor
robot Vision Select used calibration target

‘Z\/ZJOOZ 12ZVZ)006, 9x12 v ‘

uniVision job for calibration

calibration.u3p | Load uniVision job

Select number of calibration poses

0 | How to set calibration poses? | Show example images |

<13:27:38> uniVision job name "calibration.u3p" successfully set

O Normal
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Set calibration poses tab

The calibration poses are different for the camera on robot and for the camera not on robot. The number of
buttons to set the calibration poses depends on the settings made in the calibration options tab.

NOTE!

. + For details about the calibration poses, see section “5.1 Basics with Robot Server”.

 In case of camera on robot, keep in mind that the first calibration pose is also later the
detection pose.

> General wenglor robot Vision

> safety @ connection Calibration options _ @ calibration Information

Rur ation

Detection pose is set Move to pose

> Fieldbus
Vv URCaps

wenglor
robot Vision

Calib pose 2 is set Move to pose

Calib pose 3 is set
Calib pose 4 is set
Calib pose 5 is set

Ensure that at least half of the image is
covered by the calibration target

Move to pose

Move to pose

| Move to pose

<13:37:44> Calibration pose 5 was successfully set

O Normal

Calibration tab
System status LED for calibration:

» Red: No active connection to Machine Vision Device and not all calibration poses set. Connect first to the
Machine Vision Device and set the calibration poses.

* Yellow: Only one condition is true
» Active connection to Machine Vision Device, but not all calibration poses are set. Set the calibration
poses.
» No active connection to Machine Vision Device, but the calibration poses are set. Connect first to the
Machine Vision Device.

» Green: Active connection to Machine Vision Device and all calibration poses are set.

It is only possible to start the calibration if the system status LED is green. At the start of the calibration, the
“uniVision job for calibration” is loaded. For each successful calibration, a separate calibration file is created
and stored with an ascending number on the Machine Vision Device at /media/card/calibration. By default,
the latest calibration file is used. It is possible to load another calibration file on the device website at the tab
“Jobs”.

uniVision Software
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The calibration process differs depending on whether the camera is mounted on the robot or not.

* In case of camera on robot, only one calibration step is needed. When starting the calibration, the robot
will load the calibration job and move automatically to the calibration poses set in the tab “Set calibration
poses”.

) General wenglor robot Vision

> SIS @ Connection Calibration options @ Set calibration poses _ Information
System status

> Fieldbus
. Connection to uniVision is established and calibration poses are set, you can proceed

v URCaps

wenglor This calioration method wil teach the relation between the robot and the camera, as well as the relation from the camera to the
robot Vision o object ground plane. The first calbration pose will be provided as a detection pose, Do not use a different detection pose than the
provided one. When starting the calibration, the robot wil move automatically to the set calibration poses.
The progress can be checked in the feedback message field at the bottom of this page.

| 1. Calibrate camera to robot | . Calibration data was set

When the calibration process was finished successful, you can verify the results. Then the robot wil mowve to a corner of the
calibration target. It is recommended to reduce the speed before verifying.

Verification safety offset [mm]

| 2. Verify calibration 5.0

<13:39:37> Calibration successfully completed. Average reprojection error = 0.113308

Normal
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* In case of camera not on robot, the calibration process requires two steps.

» When starting the first calibration step, the calibration plate must be mounted at the robot. The robot will

load the calibration job and move automatically to the calibration poses set in the tab “Set calibration
poses”.

For the second step, unmount the calibration plate from its holder on the robot and place it on the object
plane. Make sure that the calibration plate is visible for the camera (robot arm can be moved away in
order to not interfere). Check the camera image in the tab “Set calibration poses”. When the calibration

plate is placed, you can trigger the second calibration step. Only one image is captured for the second
calibration step.

wenglor robot Vision

> safety @ Connection Calibration options

System status
> Fieldbus

@ Set calibration poses _ Information

. Connection to uniVision is established and calibration poses are set, you can proceed
“ URCaps
Wi"%""; B This calibration method requires two steps, both are mandatory. This first step will teach the relation between the robot and the
robot Vision

camera. The progress can be checked in the feedbaclk message field at the bottom of this page.

| 1. Calibrate camera to robot @ Robot to camera calibration data was set

This second step will teach the relation from the camera to the object ground plane, where you place the calibration target. It is

not necessary to use the same calibration target for both steps. When you use different targets ensure to always select the
correct calibration target in the calbration options tab.

| 2. Calibrate camera to ground . Camera to ground calibration data was set

When the calibration process was finished successful, you can verify the results. Then the robot will move to a corner of the
calibration target. It is recommended to reduce the speed before verifying

Verification safety offset [mm]

| 3. Verify calibration 5.0

<14:49:42> Camera to ground relation successfully calibrated

O Normal

Calculating the calibration results takes some time. Wait until the calibration is completed.
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Information tab

The information tab contains info about different versions as well as the status of the Processing Instance.

wenglor robot Vision
> safety 5 ) * S )
@ Connection Calibration options @ set calibration poses @ calibration
uniVision version URCap version
> Fieldbus ‘
v URCaps

wenglor

Gt izm Status of Processing Instance

Polyscope version

3.0.0 ‘ ‘ 1.0.0 ‘ ‘ 5.13.1.1131001 ‘

Running 6 Check device web interface on 192.168.100.1 for more information

o Normal
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5.6.3 UR Program

The URCap “wenglor robot vision” adds nodes to change the uniVision job, to detect objects or to get the
latest object pose. Furthermore, it is possible to detect the calibration target or to calibrate to the calibration
target. Switch to the program tab on UR side in order to create the robot program. First step is to load the
uniVision job for detecting objects. Use the “Change job” node from the URCaps section on the left drop-down
menu.

Enter the name of the uniVision job file. To test the validity of the job name, load it by clicking the button “Test
loading job”.

R

Program

u
Q - Graphics Variables
» Advanced

X Variables Setup
v BeforeStart
= Change uniVision job

Change job

“ URCaps

The node loads the uniVision job only if it is not already loaded. The response message

ooew N e

z ¥ Robot Pregram is provided to the robots log.
Change job = n
Detect
objects Click on the field below and enter the uniVision job that shall be loaded
Get object find_objects.u3p
pose

You can check the validity of the name by loading the job with the button below

| est loading job|

‘When using the corresponding function from the function drop down in the
script module the function returns the message as a string, so consider using a
wvariable if the message shall be used

<13.41:52> Job was loaded

RIS KBRTEE

O Normal

uniVision Software a1



In case of camera not on robot, you can teach a detection pose to prevent the robot from interfering the field of
view of the camera while capturing images.

In case of camera on robot, it is necessary to move the robot to the detection pose so that the camera can
check for objects. The detection pose from the URCap must be used (identical to the first calibration pose).
To update the detection pose, it is necessary to set the detection pose in the URCap installation page and to
re-run the calibration process.

run | Pragram

q _ Graphics Variables

Move

- 1 X Variables Setup Waypoint Variable position v
Waypoint 2 v BeforeStart
et 3 = Change uniVision job Mowe the robot to a variable position
4 v Robot Program . .
5 ¢ < Move|
Set 6 ® detection_pose
Popup
Halt
Comment
| [
Folder
Set Payload

% Advanced @ stop at this point @ Use shared parameters
Blend with radius it Speed 60
> Templates O O Joint Spee
> 0 Joint Acceleration 80
URCaps
Oime 20

Add Until

23S XBBEE
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Then add the node "Detect objects". It adds a subtree, which iterates through all found objects. In case of
finding only one object per image (single object detection), remove the loop by cutting “Get object pose from
list”, delete the loop and paste it again.

Program

ariables setup N

3 L[=]
WV URCaps Crangeunivisicn joB This module will trigger a new detection and update the shape model and object
5 4 ¥ Robot Program pose list when called.

Change job 5 @ & Move| The tree generated with this module is just a template how the multi detection can
Detect 6 @® detection_pose Rejusec
objects 7 @ v Detect Objects
Get object 8 9 2/ Loop we_num_objects > 0 Test the detection with the button below. The result will be displayed in the feedback
pose 9 ° v Get ob_Ject p_ose - message field below the button

10 ¢ & If get_inverse_kin_has_solutit

4 11 ®| 'Add error handling here’ |
12 % ' Else
13 ®| 'Movement and gripping b <1343:09> 2 Object detected

14 &= we_num_objects:==we_num_obj

'R B sd N:h =

Normal

[

Q - Graphics Variables
11 © detection pose ~ Waypoint Variable position

12 @ ¥ Detect Objects
13 ¢ ¥ Get object pose from list Move the robot to a variable position

14
- b : gsunversej<\n7hasiso\ut\on(weiobjectipose Use variable

r - Error handling'

16 ? % Else
17 #® 'Moverment and gripping here'
18 % = Pick object
19 == above_object:=pose_trans(we_object_post
p 20 9« Move| "
21 @ above_object
22 i
23 % «p Movel
24 @ we_object_pose @ Stop at this point @ Use shared parameters
25 ® ‘Placehold ct! O Blend with radius O Tool Speed 90
d -8 Place object 0 Tool Acceleration 400
27 ® 'Retreat with regular speec
28 & % Movel Oime 2.0
29 @ above obiect ~

< >
[+ | Add until
LI - -
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The example program contains 3 subroutines:
* single_detection

+ multi_detection

» update_machine_reference

Execute the relevant subroutine with the call command.

Universal Robots Graphical Programming Environment

ple_1.2.0
: moe 120 [}
Q _ Graphics Variables

Move
1 X Variables Setup

Waypoint 2 v BeforeStart

Call Subroutine

Direction 3 a= poses_taught:= False
Wait 4 ¥ Robot Program Choose which subroutine to call at this point at the program execution.
ai

5 L. Call update_reference_frame lUpdate,_reference_frame -

Set 6 ta single_detection
: ; None

Fepp 26 ta multi_detection

49 ta update_reference_frame single_detection
Halt multi_detection
Comment update_reference_frame

A 13

Folder Create New
Set Payload

9O CXKBRE

O Normal

Single detection:
It loads the detection job, moves to the detection pose and triggers the detection.

6 %a single_detection

7 = Change univision job

8 ¢ & Move)

9 @ detection_pose

10 ¢ v Detect Objects

11 @ ¥ Get object pose from list

12 9 b If we _pose_valid == False

13 » A or handling here'

14 @ Popup: Pose not valid.

15 O Halt

16 g here'

17 pe_model for we_custom_value'
18 ¢ m Picl object

19 @ Move to with reduced speed'
20 ® +b Movel

21 ® we_object_pose

22 ® Pla lch

23 ¢ m Place object

24

25
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Multi detection:
Similar to single detection. It wraps the single detection in a loop to handle multiple objects within one detec-
tion.

zr = Lnange univision job

28 ¢+ Move|

29 @© detection_pose

30 ¢ v Detect Objects

31 % & Loop we_num_chjects = 0

32 @ ¥ Get object pose from list

33 9 b If we_pose_valid == False
34 ® 'Add error handling here'
35 [ Popup: Pose not valid
36 O Halt

g7 ® Mowvement and ¢

38 » 'Add for we_custorn_value'
39 © mm Piclc object

40 ® 'Move to object with reduced speed'
41 9« Movel

42 ® we_object_pose

43 ® Plac le

44 ¢ m Place object

45

46

47

48 = we num objects:=we num objects - 1

Update machine reference:

It shows how the calibration target pose can be used to update a reference frame and with it also the related
poses (see section “5.1 Basics with Robot Server”). At first, you need to teach the dummy pose pose_in_ma-
chine with any value. As you teach it again after the update of the reference frame, you can really set any
waypoint. The program loads the job and executes the detection. The "Get target pose" node also updates
w_ref_frame pose permanently, so the changes remain after a restart of the robot. Remember to save the
installation before shutting down the robot as w_ref_frame is saved in the installation, not in the program. But
unfortunately, the program reads the installation feature values just at the program start, we also need the
assignment node to update it within the program. So the program can also use the updated value.

49 14 update reference frame
50 = Change uniVision job

51 ® ‘Move to
52 ¢ < Move)
53 @© target_detect_p

54 ¢ ¥ Gettarget pose

55 ¢ b If we_pose valid == False
56 ® 'Add error handling here'
57 [ Popup: Pose not valid.
58 O Halt

59 2= w ref_frame=we_target_pose
60 ¢ & If poses_taught == False

where target is

61 [ Popup: '‘Reference frame updated. Please update poses now relative to w_ref_frame'
62 B Popup: 'Set poses_taught to True and restart the program after teaching the poses.
63 O Hait

64 ® The ma the machine .’

frame i

85 » Mo s In the machine that
66 @ « Movel
67 ® pose_in_machine
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After the w_ref_frame update, you can teach your poses to the updated w_ref_frame. It is important to select
the w_ref_frame as the feature.

A2 H

TCP Position Robot Tool Position

Universal Robots Graphical Programming Environment

Feature Active TCP

Niew v | TCP X | =133.78/mm RX 0.001|rad
[View

Y| -264.11mm RY -3.166|rad
oce "

detection pose
| [w_ref_frame I Joint Position
‘Base -91.71 °

® |

‘Shou\der -98.96 °
i

r @@evon -126.22 -
i

r -] avristn -46.29°
[ R !
o Q @wrist2 9139 ¢

oK Cancel [ |

‘Wﬂst 3 358.22

q} Home AAlign Freedrive ) T ]

TCP Orientation

’i‘
L 2
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After teaching the poses, set the variable poses_taught to True (in the "Before start" section at the top of the
robot program).

Universal Robots Graphical Programming Environment

Run | Prageam

d ult Open.
Q - Graphics Variables

Move
Assignment
Waypoint
Assigns the selected variable with the value of the expression
Direction
Wait 5 L Call update_reference_frame Variable Expression
Set 6 . single_detection |DOSES,taught hd \ = | False
26 . .
Popup 1. muiti_detection

49 1. update reference frame

<Function>

Then, you can run the program and the reference will be updated before the robot moves to the updated relat-
ed dummy poses. In this case just pose_in_machine.

NOTE!
. The robot program example is available on https:/www.wenglor.com/product/DNNF023 —
Downloads — Programming examples and configuration files = Examples_Robot_Vision.
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5.7 UR Robots with Polyscope X Script

Supported by UR robots with Polyscope X.

The robot example consists of the following file:

» Generic wenglor interface.urpx

Import and open the file "Generic wenglor interface.urpx" on the UR robot.

1@

UNIVERSAL ROBOTS Programs

Name

Programs
] Default program
URCaps

License

) scriptFiles

3 system Manager

— @D

—

Modified

Active

(i} System Manager

[[] create New Program

b, Import Program

4

IR
UNIVERSAL ROBOTS Programs + Program
Name
E Programs _ :
Program name § | @ B .
LR+ URCaps | Generic wenglor interface ) = -
@ License
] Default program Active Modified
{3) script Files
48 With wenglor Robot Server



Enter the passwort of the UR robot (by default "ursafe").

'—
Load new safety

The updated program has new safety settings.
Please input your password to proceed

Safety Password

Confirmation of Applied Safety Configuration

Cancel Apply New Safety

uniVision Software
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Adjust the user configuration.

Connection:

+ WG_CAM_IP: IP address of Machine Vision Device (by default 192.168.100.1)
+ WG_CAM_PORT: TCP port of the robot vision server (by default 32006)

+ WIG_COMMAND_TIMEOUT: Socket read timeout in seconds (by default 20)

uniVision jobs:

Configure three uniVision jobs. The suffix “.u3p” is mandatory and the name must not be wrapped in quotes.
* WG_CALIB_JOB: Job for calibration. Used by wenglor_api.run_calibration (by default calibration.u3p)

+ WG_FIND_OBJECTS_JOB: Job used by single_detection and multi_detection (by default find_objects.u3p)
»+ WG_FIND_TARGET_JOB: Job used by update_reference_frame (by default find_target.u3p)

Use case and calibration plate:
+ WG_USE_CASE: Either camera_on_robot or camera_not_on_robot (default camera_on_robot).

+ WG_CALIBRATION_TARGET: Defines the calibration plate (by default zvzj001). Select zvzj001, if using
Z\VZJ005 and select zvzj002, if using ZVZJ006.

Poses:
+ g_detection_pose: Pose the robot moves to for object detection and validation. Teach the pose.

» WG_CALIB_POSE_1 ... WG_CALIB_POSE_5: The five calibration poses. Teach each pose (the template
provides exactly five slots).

Validation:

+ WG_VALIDATION_OFFSET_Z_MM: Retract distance along the tool Z axis (mm) when the robot approach-
es the detected calibration target pose during validate_calibration. Provides a safety gap for visual inspec-
tion (default 10).
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Reference frame workflow (update_reference_frame only)

+ WG_MACHINE_POSES_TAUGHT: Set to True after teaching poses relative to w_ref_frame (by default

False).

* G_POSE_IN_MACHINE: Pose expressed in w_ref_frame that the robot should move to once the machine

reference frame has been updated (by default taught).

s Program name
Generic wenglor interface

@ Main Program

oo ! ™ MainProgram / Before Start 3k
88
Agpicaion e . Modules e
g
] Comment: User configuratio Move
(i} 2 -~ Comment o ' Global Functions
rogram
“*" |3 v B3I Folder: User Config = oL G
y rogram
Q|- 0b Assignment: WG_CAM_IP: "192.165.100.1 stucture N/ wenglor_examples
»
5 0=b Assignment: WG_CAM_PORT: 3201 oy single_detection
variaies
2 6 00 Assignment: WG_CALIB_JOB: “calibration.u3p multi detection
Operator
§ updste.reference.frame.
7 o4 Assignment: WG_FIND_OBJECTS_JOB: “find cbjects 13 &)
+ Create New
8 o Assignment: WG_FIND_TARGET_JOB:
v wenglor_api
9 o= Assignment: WG_USE_CASE: “camera on robot
load_caliration job
10 o4 Assignment: WG_CALIBRATION_TARGET: “2vz00
1oad_find_object job
" ob Assi 3 int: g detection pose
Assignment: Waypoint: t oad_find_target job
2 o= Assignment: WG_CALIB_POSE_1: pl0 I
3 0= Assignment: WG_CALIB_POSE_2: p(0.0,0,0,0,0: clear_calibration_buffer
1 o4 Assignment: WG_CALIB_POSE 3: pl0 add calibation_pose
15 o= Assignment: WG_CALIB_POSE 4: pl0 run_calibration
6 o= Assignment: WG_CALIB_POSE_5: pl0 vakidate calibration
detect_object
” o0 Assignment: WG_VALIDATION_OFFSET Z MM: 10 ectonlects
read_num_objects
18 o=b Assignment: WG_MACHINE_POSES_TAUGHT: false
ead_pose_by_index
19 o= Assignment: Waypoint: G POSE IN MACHINE

20 v B3 Folder: wengor runtime variables

read_shape_by_index

real_value._by_index

The calibration poses and the dummy pose G_POSE_IN_MACHINE need to be taught. To do it, select “Set

Expression” and change it against “Edit Waypoint”. Then you can teach the poses afterwards.

12 | aocammro. ¥ || wapom ¥ || setepresson | piond
o Edit Waypoint |

13 0= Assignment: WG_CALIB_POSE_2: p[0,0,0,0,0,( Set Expression

14 0=b Assignment: WG_CALIB_POSE_3: p[0,

15 0=b Assignment: WG_CALIB_POSE_4: p(0,0,0,0,0,0]

16 0=b Assignment: WG_CALIB_POSE_5: p(0,0,0,0,0,0

7 - . NG A DA =OF RS T

18 g =G R E=P OB TR OHT T

19 0=b Assignment: Waypoint: G POSE IN_MACHINE
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For G_POSE_IN_MACHINE you have to keep in mind to set the reference frame to w_ref_frame. It will appear
after update_machine_reference ran at least once.
1. Robot needs to be active to move it while teaching the pose.

2. Select the reference frame, for G_POSE_IN_MACHINE set w_ref_frame, otherwise world.
3. Save the pose.

. 1
< @ ) ]
X WG_CALIB_POSE_1 rrevien @) Move Joints 3 Smart Sills:
RelativeTo  pMove
Name: world
xissmm A
wianm | (OO0
2 Z3628mm G
base
RX 6087
Rv: 168, _
e ot rerge || fonse ()
Name: Tool_flange (
!
s1.350
Y:0.0mm
0.0 Shoulder
RX000 n 81.96° p P
y - y(—)(+
RY:000 <3 Elbow 9
e ~ e A15.78° — ~

wrist 1

| MoveHere | Ccancel

Main program
All examples live in the wenglor_example module

= Generic wenglor interface @ Main Program
i + Looping: Disatked 1962
oo | ¥ R MainProgram: Looping: oisa Bz Before Start
a8 PN
Applcation 2 [ comment: Author: weng
& Modules e
3 Comment: v or Move
i} V' Global Functions
Program - - N
Fi Call: wenglor_helpers connect_with_vision_device = + Create New
@ % O =2
5 i | wenglorexam... ™ || update.reference... Go to implementation structure. ' wenglor_examples
S —
(+) single. detection ~N single. detection
2 Variabes i detect
multi_detection @ =D
Operato
update_reference_frame
update_reference_frame. ]

+ Create New

v wenglor api
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single_detection

1. Moves to g_detection_pose

2. Loads WG_FIND_OBJECTS_JOB.

3. Sends detect[...] and moves the robot to the returned object pose.

4. Reads shape model and additional value of the detected object (wg_shape_model, wg_additional_value).

multi_detection
Same as single_detection, but iterates through every object returned by num_objects:get and reads pose,
shape and additional value for each.

update_reference_frame (see section “5.1 Basics with Robot Server”)

1. Loads WG_FIND_TARGET_JOB, moves to g_detection_pose and triggers a calibration target detection.

2. Creates (or updates) the frame w_ref_frame attached to world.

3. On the first run (WG_MACHINE_POSES_TAUGHT = False), the program stops so the operator can teach
G_POSE_IN_MACHINE relative to w_ref_frame. Set WG_MACHINE_POSES_TAUGHT = True and restart
the program.

4. On subsequent runs, the robot moves to G_POSE_IN_MACHINE.

This workflow lets you re-localize a machine or fixture automatically between runs without re-teaching down-
stream poses.

Validation
Validation can be carried out once a calibration is present on the vision device (e.g. the second bit of
state[WG_USE_CASE] is 1).

* In the Main Program, add a call to Module wenglor_api — function validate_calibration (script function
wenglor_api_validate_calibration).

What validate_calibration does:

1. Checks the camera / calibration state via statelWG_USE_CASE].

2. Prompts the operator and moves to g_detection_pose.

3. Sends validate]WG_USE_CASE, current_tcp_pose] to the vision device.

4. Moves the robot to the returned calibration-target pose, offset upwards by WG_VALIDATION_OFFSET_Z_
MM along the tool Z axis, so the operator can visually confirm the result.

Prerequisite: The calibration plate must be visible from g_detection_pose.

NOTE!
. The robot program example is available on https://www.wenglor.com/product/DNNF023 —
Downloads — Programming examples and configuration files = Examples_Robot_Vision.
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5.8 KUKA Robots

5.8.1 For KUKA System Software KSS

The example was tested with the KUKA KRC4 robot controller, KR 6 R1820 Arc Robot Arm, software KSS
8.3.33 with EthernetkKRL 3.2.4. Additionally, it was tested with KRC5 robot controllers.

NOTE!
. The robot program example is available on https:/www.wenglor.com/product/DNNF023 —
Downloads — Programming examples and configuration files = Examples_Robot_Vision.

The KUKA robot vision example consists of the following files:

wenglorGlobal.dat

wenglorGlobal.src

wenglorMain.dat

wenglorMain.src

wenglorUserConfig.dat

wenglorUserConfig.src

wenglorVision.xml

Edit the file "wenglorVision.xml"
+ Adjust the IP address of the Machine Vision Device (by default: 192.168.100.1).
+ Adjust the port of the robot server (by default: 6008).

| [# IKRCA(WINDOW S-BIDOBS)] - KRC KAy Vision_2.0.0\wenglorVisionxml | - X
% <ETHERNETRRL>

<CONFIGURATION>
<EXTERNAL>
4= |P address of device
4mmm Port of robot server

<TYPE>Server</TYPE>
- </EXTERNAL>
<INTERNAL>
<ENVIRONMENT>Program</ENVIRONMENT>
<BUFFERING Mode="FIFO"/>
="60000"/>
<ALIVE Set_Flag="1" Ping="200"/>
<PROTOCOL>TCEP</PROTOCOL>
<MESSAGES Logging="error" Display="srror®/>
</INTERNAL>
</CONFIGURATION>
<RECEIVE>
<XML>
<ELEMENT Tag="sensor/reply/command" Type="STRING"/>

2
3
4
5
6

20 <ELEMENT Tag="sensor/reply/return_code" Type="INT"/>
21! <ELEMENT Tag="sensor/reply/job_name"™ Type="STRING"/>
22 <ELEMENT Tag="sensor/reply/state™ Type="STRING"/>
23 <ELEMENT ="sensor/reply/calib_accuracy" Type="REAL"/>
24 <ELEMENT "sensor/reply/num_objects" Type="INT"
25 <ELEMENT "sensor/reply/object_pose/@x"
26 <ELEMENT "sensor/reply/object_pose/@Y"
<ELEMENT sensor/reply/object_pose/@3"
<ELEMENT sensor/reply/object_pose/BRX"
<ELEMENT sensor/reply/cbject_pose/BR¥"
30/ <ELEMENT sensor/reply/object_pose/@BRZ"
31 <ELEMENT sensor/reply/shape_model" Type="INT"/
32 <ELEMENT sensor/reply/additional value” Type="STRING"/>
33 <ELEMENT ="sensor/reply” Set_Flag="42"/>
34 </¥ML>
35 |~  </RECEIVE>
36 <SEND/>
37 L</ETHERNETERL>

Copy the file “wenglorVision.xml” on the robot controller in the file location:
C:\KRC\ROBOTER\Config\User\Common\EthernetKRL\
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Edit the file "wenglorUserConfig.src":

The name “wenglorVision” at “W_CONNECTION[ ]” must match to the name of the XML file. By default, it
fits automatically (do not rename).

ZNZJ006.

Enter the uniVision job names

Enter the safety offset for the validation

Select the use case “camera_on_robot” or “camera_not_on_robot”.
Select the size of the calibration plate. Select zvzj001 if using ZVZJ005 and select zvzj002 if using

Enter the number of calibration poses (by default 5).

Select the user command (singleDetection, multiDetection or updateReferenceFrame)

For mobile platform use case (see section “5.1 Basics with Robot Server”):

» Enter base number and name in case of update reference frame
» Set "W_MACHINE_POSES_TAUGHT = TRUE" after teaching poses relative to the reference frame

| KRCAWINDOWS-BIDOG6S)] - KRC:\R1\Program\KUKA

ion_2.1.(

& wenglorUserConfig ( )

4 [ DEF wenglorUserConfig( )

5 S-S
7 ; Module: wenglorUserConfig
8 ; Author: wenglor sensoric GmbH

9 ; Vezsion: 2.1.0
; Description:
The file manages all user

configurations.

; Name of the xml file

|_CONNECTION[] = "wenglorVision"

3 ; Comment out the correct line depending
34 ; on the selected camera/zobot setup

35 W_USE_CASE[] = "camera_not_on_robot”

36 ;W_USE_CASE[] = "camera_on_robot"

37 ;

a8 ;

33 ; Comment out the correct line depending

42 ;W_CALIBRATION_TARGET[
a W_CALIBRATION_TARGET[
;W_CALIBRATION_TARGET[]

; Define the uniVision jobs
W_CALIBRATION_JOB[]
W_DETECT_OBJECTS_JOB[]
W_DETECT_TARGET_JOB[] = "

; Adjust validation z safety offset [mm]
W_SAFETY_OFFSET MM = 10;

; Rdjust the number of calibration poses
; you want to use. 5 poses are required
; at least.

W_NUM_CALIBRATION_POSES = 5

; Comment out the correct line depending
; on the selected detection
W_USER_COMMAND[] = "singleDetection"
;W_USER_COMMAND(] ultiDetection”
;W_us]

ER_COMMAND[] = "updateReferenceFrame”

; Mobile Platform use case:

; using updateReferenceFrame
W_BASE_NUM = 10

W_BASE NAME[] = "wReferenceFrame"

; Set to TRUE after teaching the poses
; with the updated reference frame
W_MACHINE_POSES_TAUGHT = FALSE

T

“END

|

|

; Adjust W_BASE NUM and W_BASE_NAME in case of

i1

Select use case

Select calibration board

Enter uniVision jobs

Enter safety offset for validation

Enter number of calibration poses

Select user command

Enter base number and name
of reference frame

Set to TRUE after teaching poses
relative to the reference frame
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» Teach the calibration poses (minimum five poses).

» More poses can be added if needed. The number of robot poses must be equal to the number of
“W_NUM_CALIBRATION_POSES".

| [KRC4(WINDOWS-BIDOE6S)] - KRC:\R1\Program\KUKA_wenglorRobot Vision_2.1.0\wenglorUserConfig src 1

4 moveTocalibrationPose ( poseNum:IN )

- | @ poseNum(iNTy

81
82 H GLOBAL DEF moveTocalibrationPose (poseNum:IN)

83 INT poseNum
84 SWITCH poseNum
85 CASE 1
86 ; Add movement to calibration pose 1 here.
8 ; 4mmm Teach pose
89 CASE 2
S0 ; Add movement to calibration pose 2 here.
91 5
5 4= Teach pose
93 CRSE 3
94 ; Add movement to calibration pose 3 here.
95 F
o€ 4mmm Teach pose
87 CRSE 4
98 ; Add movement to calibration pose 4 here.
99 :
100 4= Teach pose
101 CRSE 5
102 ; Add movement to calibration pose 5 here.
103 i
ioa 4=mm Teach pose
105 H === S
106 R
107 ; Add more poses by copy "CASE §" and
108 ; increase the pose number e.g.: CASE €
109 ; Make sure g_num _calibration_poses
110 ; above has the right value.
111 4 H H
i 4=mm Add more poses here if required
113 DEFAULT
114 ; no movement
115 ENDSWITCH
116
117! “END
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» Teach the detection pose.

» Teach the safety pose (For the use case “camera not on robot” to move to a pose in order to remove the
calibration plate).

» Teach the detect target pose in case of update reference frame.
\ @ [KRC4(WINDOW 5-BIDO66S)] - KRC:\R 1\Program\KUKA_wenglorRobot Vision_2.1.0\wenglorUserConfig src

& moveTocalibrationPose ( poseNum:IN } = [ @ poseNum(INT)

118
119 £ GLOBAL DEF moveToDetectObjectsPose ()

120 ; Add movement to detectObjectsPose here.
21 H .

e 4= Teach ,detect objects” pose
123 “END

124
125 [ GLOBAL DEF moveToSafetyPose()

126 ; Add movement to pose here.

127 ; use case camera not on robot

128 ; for removing calibration board
5 “

12 : 4mmm Teach ,safety” pose

131 “-END

132
133 £ GLOBAL DEF moveToDetectTargetPose ()

134 ; Add movement to targetPose here.

35 H

e == Teach ,detect target” pose
137 “—END

Test function to move to all calibration poses. Must to be called in wenglorMain.src.

| & [KRCA(WINDOWS-BIDOG6S)] - KRC:\R1\Program\KUKA_wenglorRobot Vision_2.1.0\wenglorUserConfig.src” |

i« moveTocalibrationPose ( poseNum:IN ) v | @ poseNum(INT)
144 )
145 B GLOBAL DEF testCalibra Poses ()
146 INT i
o FOR i=1 to W_NUM_CALIBRATION 20S2S  Test function to move to all calibration poses
4 moveTocalibrationPose (1) . .
149 | | ENDFOR Is not called by default! Can be added in wenglorMain.src

Run "wenglorMain.src" to start the calibration and the detection.

NOTE!
. For details about the communication to the robot server, see section “5.13 Generic Robot
Vision API”
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5.8.2 For KUKA System Software iiQKA.0S2
System requirements

+ Controller: KR C5-2 or KR C5 micro-2

+ Operating system: iiQKA.OS2 KSS9.2 or higher

+ Software: iiQKA.EthernetKRL V6.1.2

» PC software
» iiQWorks.Cockpit 1.3 to download option packages
» iIQWorks.Sim 1.2 to install option packages on the robot

Robot example files

+ iiQKA_wenglorGlobal.dat
* iiQKA_wenglorGlobal.src
* iiQKA_wenglorMain.dat

iiQKA_wenglorMain.src
* iiQKA_wenglorUserConfig.dat

iiQKA_wenglorUserConfig.src
« iiQKA_wenglorVision.xml

NOTE!
. Use the KUKA software iiQWorks.Sim to transfer the files to the robot.

Add options package
Use iiQWorks.Cockpit to download iiQKA.EthernetKRL option package.
o = N

—— Software Repository

M S eoewone
e
™ Filterforname Altypes v 3 vowniesss|  iQKA.EthernetKRL
B e s — QKA ExhermerkRL enables network communicaton i KRL
ype o
N AT s 1o o v o1
HQeA ek o2 = |
QKA Exherecswich OuasplPr 201 o
Bt QKA. EthernetSwitch QuadPrt 201 kop DEENDENCES
T — 201 o T
QK Flangecommander 111 o
2 IQWORKSSIM (pplcation)
QA angelo 111 o 12 <verson <20
oK ForceTorquecontal it op
iaKn FwADY 0010 i
QKA FWDI08_ 00453404 210 w»
QKA FWECLE_ 00482064 i1 w
QKA FWEI08 00453403 220 op
QKA P08 00486707 122 iy
QKA FWIC8_00453403_1 169 »
QKA FWRDC 00406912 005 w
QKA FWRDC X 00434008 ) '
QKA FWSCU615_00290979 804 W
QKA FWSCUT 100307144 1104 w»
QKA FWSCU7 2100483088 004 a»
K KA rwmangsdpo 00iset 190 w
i QKA. FW smartpadtouchplus_00499845 190 kip

+ QKA GlueTech 610 kop

KUKA
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Use iiQWorks.Sim to install the option package on the robot.
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O Show components by ierarchy
© Show components by category
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Adjust wenglor configuration files

Go to Option packages -> iiQKA.EthernetKRL (V6.1.2) -> Ethernet configuration.
Import the iiQKA_wenglorVision.xml file to the configuration.
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» Adjust the IP address of the Machine Vision Device (by default 192.168.100.1).
» Adjust the port of the robot server (by default 6008).

Default.voms - iQWorks.Sim Basic 1.2
PROGRAM  CONFGURATION  HELP
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Choose the Kuka_iiQKA_wenglorRobotVision folder.
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- HQKAEhemetKRL (V6:12)
¥ Genera settings
- 3 Ethemet configuration
L 5axa wenglonvison

© Braketest
Endlesshish

WorkSpace2d
WorkSpace3D
Output LoadEneraysupoy1e
Deletebnergysupply
Losshccesores

» Actions Configuration
» Option packages configuration
» Controller components

O show companents by hierarchy

O Show components by category

[ Show hidden components

Cell Graph | Devices




Open the iiQKA_wenglorUserConfig program on the robot panel.

= 2
— NoTool @ 0: Worl N
= BEHRE G sove = ownon

PROGRAMMING =]

1 Addprogram [ Add folder
iiQKA_wenglorUserConfig

v
5 Program Type Module (.src, .dat)
v — B Kuka_iiQKA_wenglorRobotVision_1 Last modification  May 18, 2026, 9:25:39 AM

[M] iiQKA_wenglorGlobal B select ‘

[M] iiQkA_wenglorMain B Open Program
L, [M] iiQkA_wenglorUserConfig
| = Open Data KRL

—[™] collDetect_UserAction

- [M] Main

L [M] masref_user
P — [ System
»—[Ore
e B cel

Delete

Adjust the use case “camera_on_robot” or “camera_not_on_robot”.

2
e S n-n L5 & o:Norool < 0: World (SNUL...

Operat
R RERATanE B B noka_weNGLoru.. X

=1 L >
s W_USE_CASE[]

// ; Selected camera/robot setup
“camera_not_on_robot*

{—— X_ W_USE_CASE[]="camera_not_on_robot"
/e
M

— // :Selected calibration board

“camera_not_on_robot" or "camera_on_robot™

{— X_ W_CALIBRATION_TARGET[]="2vzj001"
— /-
) =

t— // ; Define the uniVision jobs

o -

Delete Block select.




Adjust further settings:
« Size of calibration plate. If using ZVZJ005, select zvzjo01. If using ZVZJ006, select zvzj002.
» Names of uniVision jobs
 Safety offset for the validation
» Number of calibration poses (by default 5)
» User command (e.g. singleDetection)
» For mobile platform use case
» Base number and name in case of update reference frame
» Set “W_MACHINE_POSES_TAUGHT = TRUE” after teaching poses relative to the reference frame
» Navigate to the “Case X" to teach the calibration poses (at least 5)

» More poses can be added if required. The number of robot poses must be equal to the number of “W_
NUM_CALIBRATION_POSES”.

2
. o
QKA wenglorUserConfig u-nﬂ L5 6 ootool  0: World (SNUL

operat
PROGRAMMING B B noka_wencloru.. X

Expertencode
w — f,) moveTocalibrationPose( poseNum:IN )

[X] INT poseNum Add movement to calibration pose 1 here.
w — %/ SWITCH poseNum
v — 9 CASE1
— // ; Add movement to calibration pose 1 here.
v — T CASE2
// : Add movement to calibration pose 2 here.

v > CASE3

L— // : Add movement to calibration pose 3 here.

> — > CASEL
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» Teach the detection pose
» Teach the safety pose (use case: camera not on robot, to move to a pose to remove the calibration plate)
» Teach the detect target pose in case of update reference frame

Configuration is done. Select iiQKA_wenglorMain to run the calibration and the detection.

— P !
= | omrmi n-n L5 & o:Norool @ 0: World (SNUL

PROGRAMMING

{'j Add program % Add folder
1iQKA_wenglorMain

Y =B Frogam o b e, 4k )
v — 5 Kuka_iiQKA_wenglorRobotVision_1 Last modification May 18, 2026, 9:25:39 AM
[M] iiQKA_wenglorGlobal Fe Select
—— [M] iiQKA_wenglorMain B Open Program
[M] iiQKA_wenglorUserConfig, e
CollDetect_UserAction
Main
L[] masref_user
» —[3 system
» [

o — [ cel

Delete
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5.9 ABB Robots

The robot vision example for ABB consists of the following files:
» Generic wenglor vision interface.pgf

» wenglorCalibration.modx

» wenglorDetect. modx

» wenglorGlobal.modx

» wenglorUserConfig.modx

NOTE!
The robot example is available on https://www.wenglor.com/product/DNNF023
— Downloads — Programming examples and configuration files

. — Examples_Robot_Vision. It works for OmniCore robot controllers and requires the
minimum software version RobotWare 7.3.2. Rename the module files from modx to mod,
change the modx files to mod within the PGF file and activate the Option PC Interface in
order to run the examples on IRC5 robot controllers (requires minimum software version
RobotWare 5.15).

> Generic wenglor vision interface

T Sortieren v = Anzeigen -

E  Generic wenglor vision interface.p X

Datei Bearbeiten Ansicht

< >xml ="1.8" encoding="IS0
<Program>

Unformatier

B3 Installation Manager 6 _ o X

Controller

Controll -
G i System Options | Drive Modules | Applications

Default Language
Industrial Networks

;
Products I Anybus Adapters
| Motion Performance
Licenses I RobotWare Add-In
4

Motion Coordination

e A I Multimove Options
I Conveyar Control Options
I Prepared for PickMaster and PowerPac
I Machine Synchronization

Motion Events

Motion Functions

Motion Supervision

Communicat

Confirmation

] Recovery Disk

BC Interface
- NODOTSIUGIe AP
[[] 617-1 FlexPendant Interface
Engineering Tools

Safety Controller
Vision

227 Preferences

Z. Llog

E et

Revert Exportsettings | Importsettings || Add settings



https://www.wenglor.com/product/DNNF023

In the ABB software RobotStudio adjust the network settings of the ABB robot controller for the public network
and make sure that RapidSockets is set to YES (Communication — Firewall Manager).

m Home  Modeling  Simulstion | Controller | RAPID  Add-Ins

O Ae8ME g = Hd2

(i) P B R GERIEnt (e Gy Iin

ContraHerv W

Access

Transfer Monitor  Onlinew
Controller Tools

\npuls
Outputs Engineering

B4

Installation Configuration

[ Load Parameters v
[S save Parameters
(@) Properties v

Configuration

[ controter | Generic Socket Interfaceiansicht | Gontrolbox (Station) X |
2 Collapse ol E on - C ication X
Curent Station Type Network Service  Enable on Public Network | Enable on Private Network | Enableon /0 Netwark
4[4 Cortrolbox Connected Senvicss  Netscan No NA HNo
3 Home 2 CS Gateway 3G IUDcUESCNer co :‘1’0 :D
4 {5 Corfiquration &+ CS Gateway i " IR e IN:i o
_ o oo virea
[l Controller DNS Client
10 System 3.
Man-Machine Commurication PSRy
Motion Port Forward
PROC Sysiog
(71 Evert Log
1/0 System
RAFID

Adjust the parameters in wenglorUserConfig.modx according to your needs:

op
T~ " Q0582

Data Types

) Built-In Data Only

O Current Execution RAPID/T ROB1/wenglorUserConfig

6 Items
bool

num
robtarget
speeddata
string

wobjdata

© Only used types

Change O Al data types
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Boolean parameters (bool)

W_MACHINE_POSES_TAUGHT: Used within the updateReferenceFrame use case to stop the program, so

the related poses for the reference frame can be taught after the initial reference frame was set. After teaching
the poses, set this value to TRUE.

<& Data of type 'bool’

() Built-In Data Only

© Current Execution RAPID/T_ROB1/wenglorUserConfig Change
1ltem

W_MACHINE_POSES TAUGHT -
FALSE wenglorUserConfig . Glebal

Numerical parameters (num)
W_SAFETY_OFFSET_MM: Specifies the Z offset in millimeter for the validation of the calibration.

W_VISION_DEVICE_PORT: Specifies the communication port for the Machine Vision Device (by default
32006).

< Data of type 'num’

() Built-In Data Only

© Current Execution RAPID/T_ROB1/wenglorUserConfig Change
2 Items

Y:’SAFETY’OFFSET’M M wenglorUserConfig , Global

W_VISION_DEVICE_PORT wenglorUserConfig , Global
320086

Position data(robtarget)

wCalibPose1 to wCalibPose5: Defines the calibration poses. For details about the calibration poses, see
section “5.1 Basics with Robot Server”.

wDetectionPose: Defines the detection pose for the object recognition. Keep in mind that in case of camera
on robot, the detection pose needs to be identical to the first calibration pose (handled automatically within the
robot example program). In case of camera not on robot, the detection pose must be set separately so that the

robot arm is not interfering with the camera image. The detection pose is used for the second calibration step
and for the detection step.
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wPoselnMachine: Dummy pose that is used to show the use case for updateReferenceFrame and how to use
your poses there. This pose is set relative to wReferenceFrame.

& Data of type ‘robtarget’

() Built-In Data Only

© Current Execution RAPID/T ROB1jwenglorUserConfig

Change
7 ltems
wCalibPose1 wenglorUserConfig , Global
[10,0,01,[0,0,0,01,[0,0,0,0],[0,0,0,0,0,01]
Wcallbposez wenglorUserConfig , Global
[[0,0,01,[0,0,0,01,[0,0,0,01,[0,0,0,0,0,01)
WCElIEPOSEB wenglorUserConfig , Global
[[0.0,0].[0,0,0,0],[0,0,0,01,[0,0,0,0,0,0]]
\-NCalll:rPose4 wenglorUserConfig , Global
[10,0.01,10,0,0,01,10,0,0,01,[0,0,0,0,0,01]
wCalIPPOSES wenglorUserConfig , Global
[[0,0,01,[0,0,0,01,[0,0,0,01,[0,0,0,0,0,01)
WDEt§C'lﬂnP°55 wenglorUserConfig , Global
[[0.0,0].[0,0,0,0],[0,0,0,01,[0,0,0,0,0,0]]
\_I\I'F‘C'SE_“"Ma‘:h""e wenglorUserConfig , Global
[10,0.01,10,0,0,01,10,0,0,01,[0,0,0,0,0,01]

Speed data (speeddata)
W_CALIB_SPEED: Defines the speed settings during calibration (in mm/s).
< Data of type 'speeddata’

‘-::‘ Built-In Data Only
© Current Execution RAPID/T_ROB1/wenglorUserConfig Change

1ltem

W _CALIB_SPEED -
o wenglorUserConfig , Global
[100,1000,5000,1000]
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String parameters (string)
W_VISION_DEVICE_IP: Defines the IP address of the Machine Vision Device (by default 192.168.100.1).
W_CALIBRATION_JOB: Defines the name of the uniVision job for calibration.

W_CALIBRATION_TARGET: Defines the size of the calibration plate. Select zvzj001 if using ZVZJ005 and
select zvzj002 if using ZVZJ006.

W_DETECT_OBJECTS_JOB: Defines the name of the uniVision job for detection.
W_USE_CASE: Defines if the camera is on the robot or not (e.g. camera_on_robot or camera_not_on_robot).
W_DETECT_TARGET_JOB: Defines the name of the uniVision job for detecting the calibration plate.

W_USER_COMMAND: Defines the routine to execute (singleDetection, multiDetection or updateReference-
Frame).

& Data of type 'string’

[ ) Built-In Data Only

© Current Execution RAPID/T_ROB1/wenglorUserConfig Change
7 ltems

W_CALIBRATION_JOB -
B . wenglorUserConfig , Global
‘calibration.u3p

W_CALIBRATION_TARGET -
“2Zj00T" wenglorUserConfig , Global

W_DETECT OBJECTS JOB a
. . wenglorUserConfig , Global
find_objects.u3p

W_DETECT_TARGET_JOB

5 et uto wenglorUserConfig , Global
yV_USE_CASE ‘ wenglorUserConfig , Global
camera_on_robot

W_USER_COMMAND ~
. N wenglorUserConfig , Global
singleDetection

yV’VISION’IDEVICE’IP wenglorUserConfig . Global
192.168.100.1

Reference frame parameters (wobjdata)

wReferenceFrame: The reference frame that is updated in the routine updateReferenceFrame and where all

the poses in the machine shall be taught to, so they can be updated together with the wReferenceFrame. For
details, see section “5.1 Basics with Robot Server”.

¢ Data of type ‘'wobjdata’

( Built-In Data Only

o Current Execution RAPID/T_ROB1/wenglorUserConfig Change
1ltem

wReferenceFrame _
o i wenglorUserConfig , Global
[FALSE, TRUE," [[0,0,0],[1.0,0,011,[[0,0,01,[1,0,0.01]]
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Loading the program

If you updated the user configuration to your setup, you can load the program "Generic wenglor vision
interface". The program is now ready to be executed.

(Q Meldungen = Ereignislog

T_ROB1

. P Programm laden -
Generic wenglor vision interface

> Ort des Programmzeigers
wenglorDetect
w
[ ) ) )
Module 7 Objekte Filter: Alle  Sortieren: A - 7
NOTE!
. For details about the communication to the robot server, see section

“5.13 Generic Robot Vision API”.

5.10 Kassow Robots

The example was tested with the Robot Controller AC PROFINET, the robot arm KR0810 and the software
version Firefly 4.1. CBUN and robot example program are compatible with KR Series and Edge Edition and
firmware FireFly.

NOTE!
. The robot example program is available on www.wenglor.com/product/DNNF023 — Down-
loads = Programming examples and configuration files = Examples_Robot_Vision.

5.10.1 Network Configuration of Robot Controller

To set the IP address of the robot controller, go to Workcell — Interfaces — ethnet. For example, use the IP
address 192.168.100.2 and the subnet mask 255.255.255.0 at the robot controller.

( ) @ SAFETYZONES ~
CONFIGURATION TYPE
@ static 1P DHCP
@ SAFETY MODES A
IP ADDRESS
[ 3 Safe
192.168.100.2
&  Reduced
NETMASK
7% Normal
255.255.255.0
§  CUSTOMDEVICES ~
- INTERFACES ~
ethnet
Bl PERSISTENT VARIABLES ~
Cancel Re-Activate
[ ] FILES A
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5.10.2 Set Payload and TCP
To set the payload and the TCP for the tool, go to Variables and select payload or TCP.

CUSTOM VARIABLES

Add Custom Variable

Name

payload

tep_init

VARIABLE NAME SCOPE
payload local -

INITIAL VALUE
Pose
Mass
0 kg

a Center Of Gravity

Options X 0 mm Y 0 mm Z 0 mm

Inertia Matrix
X% 0 kg.m2 YY 0 kg.m2 2z 0 kg.m2
XY 0 kg.m2 Xz 0 kg.nz YZ 0 kg.m2

SYSTEM VARIABLES

Map System Variable

System Target

Payload

Last Target Frame

TCP Frame

TFC Frame

Name

LOAD2
TARGET
TCP

TFC

Type

LOA

RPS

Type

LOA

X

X

Bar

X

X

X

X Variables

4

5.10.3 Installation of CBUNs

Install the relevant CBUNs in order to use the robot example program.

» System Utils for Program Control

» wenglor vision devices

System Utils for Program Control
In the robot example program, the System Util CBUN is required in order to exit the program execution if some

conditions are not met.

Navigate to the CBUN view to add or remove CBUNs.

Program

Sequence 1

1 SET TCP = tep_init

SET LoAD2 = payload

spuewWoDYy

O New
@ Open
B save
@ Delete
Workeell
New

@ Open

B save

W Delete
Settings
.

2 User

M CBuns
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Click on the + icon to install a CBUN.

CBuns

Install system_utils. It should be available on the robot controller. Otherwise, contact your Kassow Robots
partner.

Install CBun

\ Robot » repository

Type  Name
* nitro_dashboard
M ros_interface
* step_file

M zones
N sick_d

generic_modbus_interface

asyril_devices

»
* fieldbus_monitor
»
»

pickit_devices

Add the method Program Control from the System Utils CBUN.

System Utils

Kassow Robots
1.4.6
Provides set of system utilities.

e e

Provides access to some extra trajectory control features

Event Watcher

Maps system state to selected digital output.

Uptime

Provides access to uptime statistics.

Program Control

Allows to control the program
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Activate the Program Control Custom Device with its default configuration.

Program Control 55 REMOVE

NAME

CONTROL

e A _

Activate

wenglor CBUN

Q  sAFETYZONES

(7)  SAFETY MODES
L safe

&  Reduced
‘7% Normal

¥  CcUSTOMDEVICES

- CONTROL

+~  INTERFACES

ethnet

Bl PERSISTENT VARIABLES

[ ] FILES

Download the latest wenglor CBUN version from https://www.wenglor.com/product/DNNF023 — Downloads
— Programming examples and configuration files = Examples_Robot_Vision and put the file on a freshly

formatted stick.

Plug in the USB stick in the robot controller. Click on Robot and then on SHARED to install the wenglor CBUN

from the USB stick.

Install CBun

1.
“\ Robot|» repository

“\ Robot

i SHARED| 2. hboard

& Settings.. face

Select wenglor_vision_devices to install it.

Install CBun

4* SHARED » shared

Type Name

# wenglor_vision_devices
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Click on the + icon to add the wenglor vision device.

+ o
wenglor vision devices

* wenglor vision devices v
wenglor sensoric elektronische Gerate GmbH

:
COUE ystem Utils N7 @ 1.1.0
£ The access interface to the wenglor robot vision API

wenglor vision device

wenglor vision device with its robot vision API calls

Activate the wenglor vision device in order to initiate a connection from the robot controller to the vision device.

wenglor vision device = revou

Q@ SAFETYZONES ~
NAME
ENGLOR
@ SAFETY MODES ~
- NG - -
& Reduced
IP ADDRESS
7% Normal
192.168.100.1
@  CUSTOMDEVICES ~
a PORT -
25 CconTROL
Options
32006

- H WENGLOR

COMMAND TIMEOUT [s]

20 4 INTERFACES ~
ethnet
M PERSISTENT VARIABLES ~
Activate
= cuce ~
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In case of a valid network configuration to the Machine Vision Device, the device is activated successfully.

NOTE!

» The connection is only maintained during program execution. So the Workcell state might
. become outdated.

» Check the status for the robot connection on the device website of the Machine Vision
Device (Tab “Jobs” — Robot Server, see section “5.2 Settings on Device Website”).

wenglor vision device % e

Q@ sareTyZONES ~
NAME
WENGLO
@ SAFETY MODES A
e v _ .' -
& Reduced
IP ADDRESS
7% Normal
192.168.100.1
@  CUSTOMDEVICES ~
B PORT -
HH CONTROL

Options
32006 =
S5 WENGLOR

COMMAND TIMEQUT [S]

20 - INTERFACES ES

- PERSISTENT VARIABLES ~

Workeel

Deactivate -

5.10.4 Set up Workcell

For the program execution, two persistent and global variables are required. Add them manually to the work-
space.

Variable name Function

g_detection_pose The pose that triggers the detection.

Also used as a retreat pose for calibration step 2 if the camera is not mounted on
the robot. The robot will move there, so you can remove the calibration plate to
place it on the object ground.

g_reference_frame The pose that is used as a reference frame for other poses. It is updated in the
program to also update the related poses.
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Add the variables in the Workcell as persistent variables.

i PERSISTENT VARIABLES ~
g_detection_pose RPS X
g_reference_frame RPS x

W FLEs ~

e SETUP A

Program

M apPs ~

Workeel

Dashboard -

5.10.5 Open Program and Setup Variables
Open the program from the USB stick to set up the variables.

wi_dialog result NUM x
wi_iterator NUM X
wi_safety_offset_mm NUM x
wig_camera_state ARR X
WU_CALIB_POSES ARR X
WU_MACHINE_POSES_TAUGHT NUM X
WU_USE_CASE NUM X
SYSTEM VARIABLES

Variables

Map System Variable

System Target Name Type Bar

Payload LOAD2 LOA X
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+ WU_CALIB_POSES: Is an array of the calibration poses. During the calibration procedure, the program
iterates through the poses. You can add/remove/update poses here. A minimum number of five poses is

required.

+ WU_MACHINE_POSES_TAUGHT: Is a numeric flag that is used to separate the update_reference_frame
use case into the preparation and the runtime. Before teaching the poses related to the reference frame,
the reference frame needs to be set. When this is done, you can set the num value to 1.

+ WU_USE_CASE: Is a numeric flag to indicate where the camera is mounted. Set the value 0, if the camera
is mounted on the robot. Set the value 1, if the camera is not mounted on the robot.

Add, remove or update the pose variables.

A rra y CUSTOM VARIABLES
VARIABLE NAME SCOPE Add Custom Variable
WU_CALTB_POSES global Name Type Bar
Wi_calib_pose RPS x
INITIAL VALUE
wi_calib_target_pose RPS x
+ poses
wi_dialog_result NUM X
o w0 0 0 o
e 0 0 0 wi_iterator NUM X
w00 0 oy
i 000 wi_safety_offset_mm NUM X
o wz 0 0 0 o
wre 00 wig_camera_state ARR x
g ez 0 0 0 o
wmE 00 v WU_CALTB_POSES ARR X
. [
WU_MACHINE_POSES_TAUGHT NUM x
5
WU_USE_CASE NUM X
SYSTEM VARIABLES
Select the use case.
N um ber CUSTOM VARIABLES
VARIABLE NAME SCOPE Add Custom Variable
WU_USE_CASE global Name Type Bar
Wiliieraw R
INITIAL VALUE wi_safety_offset_mm NUM x
Value
0 wig_camera_state ARR x
WU_CALIB_POSES ARR X
WU_MACHINE_POSES_TAUGHT NUM X
WU_USE_CASE NUM X
78 With wenglor Robot Server



5.10.6 Robot Program

The wenglor device node

With the wenglor device you have access to all method calls of the robot vision API (see section “5.13 Generic
Robot Vision API”).

tooe WENGLOR
Sequence 1 A~
R ACTION
WENGLOR - Change Job
Lz Change Job »
STOP
Get Job
RESUME
2 Clear Calibration
SET 3
3
H Add Calibration Pose
WAIT &
i
Calculate Calibration
13
= cALL Calibrate Ground
yptior
a DIALOG Calibrate Target
b Comment Validate Calibration il
CONTROL
(] o state )
z
i WENGLOR 3 b
® ° Detect e
Workcel COLLAPSE Get Num Objects Norkcell

Get Pose via Index

All methods of the wenglor node provide a test option that executes the method without the need of a robot
program. To execute the method, in this case a job change, enter the desired job name and hit the play button.

Help 0 copy X cut 3 Multile A% Suppress @ Breakpoint
ro WENGLOR
Sequence 1 IS
MOVE ACTION 2
WENGLOR - Change Job -
sTOP
Change Job hi
RESUME Changes the job of the uniVison software.
seT
3 |  somname 1. -
g =
wAaT 3 rogram
5 Job_nane. u3p =
H
&
e " =
CALL
DIALOG =]
stior Options
a Comment a
[
CONTROL @
] g ]
a
le fariables
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The robot program requires small adjustments depending on the use case.

Update calibration target

The following commands require the input of the calibration plate:
+ Calculate Calibration

+ Calibrate Ground

« Calibrate Target

» Get Target Pose

In the robot example program, the calibration target must be set in the run_calibration subprogram .

18 WENGLOR - Add Calibration Pose Seence WENGLOR

Suby
1| WENGLOR - calculate calibration | . g ACTION
IF
IF WU_USE_CASE = 0 ~ Caloulate Calibration - | 3
e Calculates the robot to camera relation.
b REPROJECTION ERROR
MOVE =2
23 SET g detection pose - WU_CALIB_POSES . poses 9 w_reprojection_error X
3
ELSEIF | WUUSE_CASE = 1 N stor 2
S 2 | USECASE (0= CAMERA ON ROBOT, 1= CAMERA NOT ON ROBOT)
RESUME
WU_USE_CASE X B
g SET
MOVEJ g detection pose Options
CALIBRATION TARGET
WAIT
27 DIALOG - Place calibration board 2
. 2v2J003 o -
2 IF wi_dialog_result = 1 A
2 CONTROL - Terninate Program cat
3 WENGLOR - Calibrate Ground paLes
a
8
Comment £
validate._calibration A s

WENGLOR - State °
4 COLLAPSE
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Set the calibration target at the second calibration step if the camera is not mounted on the robot (in run_cali-

bration).
” DIALOG - Flace Calibration poard
s | WENGLOR
2 IF wi_dialog result = 1 ~
Subprogram
CONTROL - Terminate Program prog ACTION
IF
30 WENGLOR - Calibrate Ground Calibrate Ground v
“alidate_callbation N s Calculates the camera to the object ground relation.
TR G Ged CALIBRATION TARGET
MOVE =
2 IF wig_camera_state .state [1]=0 A fx) zvzJoo3 23
3
sTOP 2
3 CONTROL - Error 3
g
RESUME
4 DIALOG - Validation?
SET
IF wi_dialog result - 1 A
WAIT
6 CONTROL - Terninate Program
TF
MOVEJ g detection pose
CALL
4 WENGLOR -Validate Calibration
DIALOG
9 DIALOG -Set safety offset
a
Comment £
10 IF wi_dialog_result A~ H
1 CONTROL - Terninate Program °
COLLAPSE
Set the calibration target in the update_reference_frame subroutine.
multi_detection Sequence WEN G Lo R
update_reference_frame A Subprogram e
Rob IF
Get Target Pose v
2 CAL  calibrate if needed LooP Detects the calibration target and calculates its poses.
3 WENGLOR - Change Job FOR T
Program 4 po: alibrati =x
iy el £3 w_target_pose
3
sTOP 3
2 | USECASE (0= CAMERA ON ROBOT, 1= CAMERA NOT ON ROBOT)
1. RESUME
WU_USE_CASE
= w_target_pose SET
CALIBRATION TARGET
8 IF WU_NACHINE_POSES_TAUGHT =0 ~ WAIT
2v2J003 2:
9 DIALOG - Reference Updated T
10 DIALOG - Reminder cALL
1 CONTROL - Terminate Program DIALOG
2
12 A e fe Comment £
5
a
COLLAPSE
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Update uniVision job names
By default, the following uniVision job names are used:

+ Calibration job: calibration.u3p

» Detection of objects: find_objects.u3p

« Detection of calibration target: find_target.u3p

If using different uniVision job names, make sure to update run_calibration.

TS TMOVEL

WENGLOR

IF

WENGLOR

F

10 ELSEIF

12 ELSE

POSE_IN_WACHINE
calibrate_if_needed
run_calibation
- State
wig camera state . state [ 1]=1
DIALOG - Redo Calibration?
IF wi_dialog result =1

CONTROL - Terminate Program

- Clear Calibration

WU_USE_CASE =0
DIALOG - Setup check, camera on robot
WU_USE_CASE = 1

DIALOG - Setup check, camera not on robot

CONTROL - Error

~

Sequence

Subprogram

IF

LooP

FOR

MOVE

sTOP

RESUME

SET

WAIT

TF

CALL

DIALOG

Comment

COLLAPSE

SpuewIWODY

sunggy

Adjust the uniVision job name at the single_detection

CALL

MOVE J

5 WENGLOR

o WENGLOR

WENGLOR

MOVE L

update_reference_frame

single_detection

calibrate_if _needed

& detection pose

- Detect

- Get Shape via Index

W object_pose

multi_detection

update_reference_frame

calibrate_if_needed

- Change Job

Sequence

Subprogram

IF

LooP

RESUME

SET

WAIT

TF

CALL

DIALOG

Comment

COLLAPSE

spuewwogy

sungy

WENGLOR

ACTION

Change Job

Changes the job of the uniVison software.

JOB NAME

calibration.usp | 2.

subroutine.

WENGLOR

ACTION

Change Job

Changes the job of the uniVison software,

JOB NAME

find_objects.u3p
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Adjust the uniVision job name at the multi_detection subroutine.

CALL  update_reference_frane

single_detection

multi_detection

CALL calibrate_if_needed

Program

Tree

MOVEJ g detection pose

5 WENGLOR - Detect

WENGLOR - Get Num Objects

/ FOR | wi_iterator in w_num_objects steps
8 WENGLOR - Get Pose via Index
9 WENGLOR - Get Shape via Index

12 MOVEL  w_object_pose

update._reference_frame

a/\

Sequence

Subprogram

IF

LooP

FOR

MOVE

STOP

RESUME

SET

WAIT

TF

CALL

DIALOG

Comment

COLLAPSE

spuewwogy

sungg

WENGLOR

ACTION

Change Job

Ghanges the job of the uniVison software.

JOB NAME

find_objects.uzp | 2.

Update the uniVision job name at the update_reference_frame subroutine.

multi_detection

update_reference._frame

2 CAL calibrate_if_needed

WENGLOR - change Job | ],

MOVEJ | g detection pose

WENGLOR - Get Target Pose

SET g reference frame - w_target_pose

8 IF WU_MACHINE_POSES_TAUGHT = 0

o DIALOG - Reference Updated

10 DIALOG - Reminder

1 CONTROL - Terminate Program

Sequence

Subprogram

IF

LooP

FOR

MOVE

STOP.

RESUME

T

CALL

DIALOG

Comment

spuewIwOgy

sunggy

WENGLOR

ACTION

Change Job

Changes the job of the uniVison software.

JOB NAME

find_target.u3p 2.

Options
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Run the program

After configuration, run the program. Several dialogs guide you through the process. The example program is
just an example. Adjust it to your needs.

Subprogram name

Details

calibrate_if_needed

Checks the camera state for errors and the calibration state. In case of no
available calibration, it calls the run_calibration subprogram. After the calibration
program, it checks the state again to see if the calibration was successful.

single_detection

Calls calibrate_if_needed first.

Loads the detection job, moves the robot to the detection pose and triggers the
object detection. After this, the robot moves in a linear movement to the object.
Even if multiple objects are detected, the subprogram will only move to one
object.

multi_detection

Calls calibrate_if_needed first.

Loads the detection job, moves the robot to the detection pose and triggers the
object detection. Then it iterates through the object information via an index
accessor and moves the robot to all of the objects.

update_reference_frame

Calls calibrate_if_needed first. Loads the find_target job and moves the robot

to the pose where the camera can see the calibration target. Then it detects

the calibration target pose and writes it into the persistent g_reference_frame
variable. If the poses in the machine related to the reference frame are not
taught yet, the program will stop. If you execute the subroutine again after setting
WU_MACHINE_POSES_TAUGHT it will also move to the updated poses in

the machine. You need to add your poses at the bottom of this subroutine. For
details, see section “5.1 Basics with Robot Server”.

run_calibration

Loads the calibration job, clears the temporary calibration data (not the calibra-
tion itself) and moves the robot to the calibration poses. Then it calculates the
calibration. If the camera is not mounted on the robot, it performs the second
calibration step to calibrate the camera to object ground level.

validate_calibration

Checks the calibration results by moving the robot TCP to the bottom left corner
of the calibration target. As the camera is not triggered again, it is important that
the calibration target was not moved between the calibration and the validation.

For safety reasons, enter a safety offset (in mm) before the actual movement.
This safety offset shifts the target pose above the calibration target.
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Select the subprogram to execute.

Sequence 1

2 SET LOADZ = payload

4 SET TP = tep_init

single_detection

multi_detection

Update_reference._frame

calibrate_if_needed

run_calibation

validate_calibration

Sequence

Subprogram

IF

LooP

FOR

MOVE

STOP.

RESUME

SET

WAIT

DIALOG

Comment

COLLAPSE

spuewwony

sungg

sqns.

CALL

2.

SUBPROGRAM

None

single_detection

multi_detection

update_reference._frame

calibrate_if_needed

run_calibation

validate_calibration

None

Custom C/C++ block..

Options
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5.11 FANUC Robots

The robot example program was tested with the FANUC R-30iB Mate Plus robot controller with the software
V9 (for 9.10, 9.30 and 9.40) and with the software V10 (V10.10) (Note: Make sure to use one of the compatible
software versions on the FANUC robot controller) and the LR Mate 200iD robot arm. It is available on
https://www.wenglor.com/product/DNNF023 — Downloads — Programming examples and configuration files
— Examples_Robot_Vision.

Network setup of robot controller
Adjust the network settings of the robot controller. Go to Menu — (6) Setup — Setup 2 — (9) Host Comm.

UTILITIES Hints +, [H
MENU 1 SETUP 1
SETUP 2
1 UTILITIES }| 1 Prog Select TUP 3
1 User Alarm
2 TEST CYCLE |2 ZDT Client FOT EOAT Setup
2 Error Table
3 MANUAL FCTNS 3 General asswords
3 iPendant Setup
4 ALARM p || 4 Coll Guard
4 BG Logic
5 I/O p | 5 Frames
——— 5 Resume Offset
6 SETUP 13| 6 Macro
————— 6 Resume Tol.
7 FILE p | 7 Ref Position
- 7 Space fnct.
8 Port Init
8 Diag Interface
9 USER 9 Ovrd Select
9 Host Comm
0 -- NEXT -- 0 -- NEXT --
0 -- NEXT --

Menu Favorites (press and hold to set)

Select “TCP/IP” and enter the IP address of the robot controller (e.g. 192.168.100.11).

ICE/IF
Robot name: ROBOT

Port#l IP addr:
Subnet Mask:

Board address:
Router IP addr:
PC Jog IP addr:

QF Panel IP addr:

192.168.100.11
255.255.255.0

152.168.100.1
152.1658.0.100
152.1658.0.100
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Socket messaging

To set the socket messaging client information, go to Menu — (6) Setup — (9) Host Comm. In this window,
select Show (bottom bar) — Clients. Now select the Client you want to use. In the example, we use C1. Set
the IP address of the Machine Vision Device (by default 192.168.100.1) and the port (by default 32006). For
details, see socket messaging in the operating instructions of FANUC. Connect the Machine Vision Device to
port 1 or 2 at the FANUC controller (port 3 of the FANUC controller is not supported).

Fault SRVO-003 Deadman switch released

1o w_LIBRARY LINE 0 [l ABORTED LY
SETUP Tags
Tag Cl:
Comment :
Protocol: sM
Current State: STARTED
Startup State: START

Server IP/Hostname: 192.168.100.1
Remote Path/Share: *¥x¥kkkikkkkkkrs

Remote Port: 32006

Port:

Inactivity Timeout: 5 min
Username: anonymous
Password: KKK AKAK
Use Passive Mode: OFF

[TYPE] [ACTION] LIST  [CHOICE]

Tool setup

Go to Menu — Setup — Frames — Other (bottom bar) — Tool Frame. In this window, select the tool ID. Select
Method (bottom bar) and pick the method for setting the TCP (e.g. Three Point). Set the selected "Tool Frame
Number" to the variable w_tool_no.

Tool Frame Direct Entry
Frame Number: 1
COmNmMENT &
Gripper]

o w b

[
X
T
i
W
Ps
R
Ci

OnEigu e g 0, 0, ©
METHOD 1
1 Three Point

2 Six Point(XZ)

3 Six Point(XY)

4 Two Point + Z

S Four Point

6 Direct Entry

uniVision Software 87



System variables

Check the system variables. Go to Menu — Next — System — Variables.

$KAREL_ENB needs to be set to 1 to enable working with Karel files. W_LIBRARY is a Karel file, so it is
necessary.

Transfer files to robot

To transfer the files to the robot, use FTP (setup FTP similar to socket messaging) or a USB stick. For trans-
ferring the files via a USB stick, go to Menu — File — File = UTIL (bottom bar) = USB on TP (or Teach Panel
Slot)/USB Disk (or Controller Slot) — Select and enter * (all files) = Copy (bottom bar).

Fault SRVO-003 Deadman switch released
W_LIBRARY LINE 0 [\:lol:qu=p] WORLD)

1/37

5-3BR-2026
B TP 248 8-APR-2026 17:21
W_MULTI_DETECT TP 644 B8-APR-2026 17:21
W SI]IGLE_DETECT TP 445 8-APR-2026 17:21
_REE'ERENCE_E‘RAME TP 688 B8-APR-2026 17:22

" .

(all files)
KL (all KAREL source)
CF (all command files)

2

3

4 W

5 W_UPDATE
6

7

]

9 TX (all text files)

*
*
*
10 * LS (all KAREL listings)
11 * DT (all KAREL data files)
12 * PC (all KAREL p-code)
13 * TP (all TP programs)
14 * MN (all MN programs)
15 * VR (all variable files)
16 * SV (all system files)
17 * I0 (I/0 config data)
18 * DF (all DEFAULT files)
19 * ML (all part model files)
20 * BMP (all bit-map images)

[ TYPE ] [DIR ] LOAD  [BACKUP]  [UTIL]
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Select the target device Mem Device (MD) — Select DO_COPY (bottom bar).

Fault SRVO-003 Deadman switch released
W_LIBRARY LINE 0 f\zlel:qu=p] WORLD)

671412 bytes free 30/34

No. Program name Comment

16 IRC _MSG PC [Send Custom Mess]
17 IRC_STATUS PC [Send Status Mess]
18 IRC_STLABEL PC [Send Status Mess]
19 IRVTYPE VR [

20 REQMENU MR [Request PC Menu ]
21 SENDDATA MR [Send PC Data 1
22 SENDEVNT MR [Send PC Event 1
23 SENDSYSV MR [Send PC SysVar 1]
24 SWIUPDT VR [ 1
25 TPSNAP PC [ 1
26 VACUUM OFF MR [Vacuum Off 1
27 VACUUM ON MR [Vacuum On 1
28 VCMRINIT PC [ 1
29 VC MOVE PC [ 1
30 T - [=senple progran |
31 W _MOVE t 1
32 W_MULTI_DETECT [ 1
33 W_SINGLE DETECT [ 1
34 W_UPDATE REFERENCE FRAME [ 1

[ TYPE ] CREATE  DELETE MONITOR  [ATTR ]

Karel program
The Karel program uses several variables. To access the Karel variables, select the corresponding PC file
W_LIBRARY. Then go to Data — Type (bottom bar) — Karel Vars. At first, they are uninitialized.

W_LIBRARY LINE O gyl ABORTED [plei(j]

DATA KAREL Vars L3 UTILITIES Hints
W_LIBRRRY 1/18
1 W_CLIENT_TAG HandlingTool
2 W_USE CARSE uninit* Va_40B/85 TDES/85
3 W_CALIB TRRGET *uninit*
4 W_CALTB_JOB *uninit*
S W_EXCH REG 1 *uninit# Copyright 2026, RAll Rights Reserwed
& W_EXCH REG 2 *uninit* FANUC CORPORATION
T W_EXCH REG 3 *uninit# FANUC Rmerica Corporation
8 W_POSE_EXCH RE> *uninit* Licensed Software: Your use constitutes
9 W_STRING_EXCH > *uninit* your acceptance. This product protected
10 W_DETECT POSE > *uninit* by several U.S5. patents.
11 W_USE_PTP_REG  *uninit*
12 W_GROUF_NO *uninit*
13 W_TOOL NO ‘uninitk
14 W_FRAME NO ‘uninit*

15 WI_CONNECTED ‘uninit*
16 WI_VISION_SOCK>

17 WI_INPUT_DONE *uninit*
1% WI_USER_INPUT Auninit¥

[ TYPE ] LICENSE PATENTS




To set the default values, run the Karel program W_LIBRARY. It will return a cam error, but it is intended in
this case. Now you can adjust the variables to your use case. Consider that the Karel file needs to exchange
registers to write the results of the commands. Please check if they conflict with your register usage and
change them if required. Variables with a WI prefix are internal variables that are not meant to be changed.

TPIF-149 Must complete operation first o
e W_LIBRARY LINE 0 ABORTED A 10(3_0
DATA KAREL Vars M) UTILITIES Hints
W_LIBRARY 1/138
1 W_CLIENT_TAG HandlingTool
2 W_USE_CASE "camera_on_robot’ V5.40B/85 TDF5/85
3 W_CALIB TARGET ‘'zwzj002"
4 W_CRLIB JOB "calibration.u3p’
5 W EXCH REG 1 &0 Copyright 2026, All Rights Reserved
& W_EXCH REG 2 (8 FANUC CORPORATION
7 W_EXCH REG_3 62 FANUC America Corporation
8 W_POSE I [ RE> &0 Licensed Software: Your use constitutes
S W_STRING EXCH > &0 your acceptance. This product protected
10 W_DETECT POSE > €5 by several U.5. patents.
11 W_USE PTP REG &3
12 W_GROUE_NO 1
13 W_TOOL_NO 1
14 W_FRAME_NO i

15 WI_CONNECTED  FALSE
16 WI_VISTON_SOCE>

17 WI_INFUT DONE  *uninit*
18 WI_USER_INPUT  *uninit*

[ TYPE]

User configurable Karel variables
The following variables (prefix w_) can be adjusted under Data — Karel Vars after selecting the Karel program
W_LIBRARY. Variables with a wi_ prefix are internal and must not be changed.

Variable Default Note

w_client_tag C1: Host Comm client tag configured for the vision device
(see Socket Messaging)

W_use_case camera_on_robot Either camera_on_robot or camera_not_on_robot

w_calib_target zvzj002 ID of calibration target (zvzj001, zvzj002, zvzj003,
zvzj004)

w_calib_job calibration.u3p uniVision job for calibration

w_exch_reg_1 60 Primary output register (R) for BOOLEAN / INTEGER
/ REAL

w_exch_reg_2 61 Secondary output register (R)

w_exch_reg_3 62 Tertiary output register (R)

W_pose_exch_reg 60 Output pose register (PR)

w_string_exch_reg 60 Output string register (SR)

w_detect_pose_reg 65 Detection pose register (PR) — keep in sync with the
PR referenced by the TP programs
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Variable Default Note

w_use_ptp_reg 63 Register (R) used to switch W_MOVE between PTP
(1) and LIN (0)

W_group_no 1 Robot group number

w_tool_no 1 Robot tool number for initialization. It passed to R[64]
for the TP program.

w_frame_no 0 Robot frame number for initialization. It passed to
R[65] for the TP program.

w_calib_poses - Array of up to eleven XYZWPR calibration poses (min-
imum five required), set under — Data — Karel Pos)

Set the calibration and detection poses

Set up maximum eleven calibration poses (at least five calibration poses). Depending on the use case, the
detection pose is handled differently:

Camera on robot: The detection pose is set during the calibration and also used for the validation.

Camera not on robot: The detection pose needs to be set by the user. It is also used as a retreat pose
after the calibration movement, in which you remove the calibration plate from the robot and place it on the
object ground. It is also used for the validation.

Both cases: Set the detection pose in a global register. By default, pose register 65 is used, as you can
see in the provided example programs W_SINGLE_DETECT and W_MULTI_DETECT.
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Select the Karel file W_LIBRARY — Data — Karel Pos - W_CALIB_POSES.

Fault SRVO-003 Deadman switch released 0
/o W_LIBRARY LINE 0 [l ABORTED KIS 25
DATA KAREL Posns
W_CALIB_POSES IN GROUP[1] 5/11
1 [11 Recorded
2 [21 Recorded
3 [31 Recorded
4 [41 Recorded
5 [51 [tlRecorded
6 [61 Not Recorded
7 [71 Not Recorded
8 81 Not Recorded
9 [91 Not Recorded
10 [10] Not Recorded
11 [11] Not Recorded

[ TYPE ] DETAIL RECORD MOVE_LN MOVE_JT

Set the detection pose. By default, pose register 65 is used. If PR65 is used for other use cases, you can also
pick another PR, but you need to update the TP programs then. If you want to change the detection pose
register, please also update the Karel variable.

Fault SRVO-003 Deadman switch released 0
e W_LIBRARY LINE 0 ;8 ABORTED INEIE AX. 35

DATA Position Reg R =[H

65/100

PR[ 55:
PR[ 56:
PR[ 57:
PR[ 58:
PR[ 59:
PR[ 60:
PR[ 61:
PR[ 62:
PR[ 63:
PR[ 64:
PR[ 65:
PR[ 66:
PR[ 67:
PR[ 68:
PR[ 69:
PR[ 70:
PR[ 71:
PR[ 72:
PR[ 73:
PR[ 74:
Position has been recor

[ I, . P

Q. % % * % * k ¥ * XM F k F X * * * F

ed to PR[65].

[ TYPE ] MOVE_TO RECORD POSITION CLEAR




Calibration and validation process

If there is no calibration file available on the Machine Vision Device, the calibration process is started by the
example program. Select either W_SINGLE_DETECT, W_MULTI_DETECT or W_UPDATE_REFERENCE_
FRAME.

Fault SRVO-003 Deadman switch released
W_LIBRARY LINE 0 ABORTED [

1/37
8-apR-2026
2 W_MOVE TP 248 B8-APR-2026 17:21
3 W_MULTI_DETECT TP 644 B8-APR-2026 17:21
4 W_SINGLE DETECT TP 445 B8-APR-2026 17:21
5 W_UPDATE REFERENCE FRAME TP 688 8-APR-2026 17:22
6 * o (all files)
7 o KL (all KAREL source)
8 * CF (all command files)
9 * TX (all text files)
10 * LS (all KAREL listings)
11 * DT (all KAREL data files)
12 * PC (all KAREL p-code)
13 * TP (all TP programs)
14 * MN (all MN programs)
15 * VR (all variable files)
16 * SV (all system files)
17 * I0 (I/0 config data)
i8 * DF (all DEFAULT files)
19 * ML (all part model files)
20 * BMP (all bit-map images)

[ TYPE ] [DIR] LOAD [BACKUP]

The calibration process uses user prompts. To see them, go to Menu — User.

5 Fault SRVO-003 Deadman switch released
e USER_DIALOG LINE 133 PAUSED RS 100/

W_SINGLE_DETECT - K=IH

PAUSED
o

or sensoric group

P INES Y

2 TEST CYCLE Ealibrate it nacdadrTTOr IS
3 MANUAL FCTNS  [1ad’jon:  £ind_obsects.usp)
4 ALARM tion pose

detect_objects')
5 1/0 shape by_index',0)

6 SETUP value by index',0)

separate objects based on shape R[60] or value SR[60] if

i FILE

t pose
FINE

B NEXT

Menu Favorites (press and hold to set)
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Use SHIFT+F1 to put “YES”, SHIFT+F2 to put “FALSE”. The program needs to be active, so the program can
read the user input. So in total the Deadman switch + SHIFT + F1 or F2 need to be pressed at the same time.
Fault SRVO-003 Deadman switch released o
USER_DIALOG LINE 133 PAUSED NIEAN 10ﬂ/

cam: Failed to read TP command

cam: Place calibration board. Ready?

The program returns the registered user input. After this, the calibration movement starts. After the calibration
is done, the reprojection error is returned.

Fault SRVO-003 Deadman switch released
USER_DIALOG LINE 133 VISl WORLD 85ﬂ/

cam: Failed to read TP command
cam: User selected YES
cam: Calib done. Reproj. error: 0.128396

cam: Want to validate the calibration?

YES \[e]



For the optional validation, the robot will first move to the detection pose as a safe retreat pose and then move
to the bottom left corner of the calibration plate. By default, a safety offset is applied (adjustable in the Karel
variables). So the robot will move above the calibration plate.

Using the Karel routines from TP program

The Karel backend uses TP call parameters as inputs and returns its values to global registers. These are the
default values (editable via the Karel variables when selecting the Karel program).

Register Note

R[60] » Used for single and multiple output routines
w_exch_reg_1 » Can contain BOOLEAN, INTEGER and REAL
R[61] » Only used if two or more outputs are required

w_exch_reg_2

Can contain BOOLEAN, INTEGER and REAL

R[62]
w_exch_reg_3

Placeholder for routines with more than two outputs
Can contain BOOLEAN, INTEGER and REAL

R[60]
w_pose_exch_reg

Output pose like object pose or calibration target pose (validation)

SR[60]
w_string_exch_reg

Output string like additional value or current uniVision job name

Callable Karel Routines with inputs and outputs

Routine Name Input Example Output
cam_status CALL W_LIBRARY('cam_sta- | 1. w_exch_reg_1 1 (calibration
tus') data found) or 0 (no calibration
data)
load_job 1. job name CALL W_LIBRARY ('load_
job','find_objects.u3p')
get_job CALL W_LIBRARY('get_job") 1. w_string_exch_reg Name of

active uniVision job

clear_calib_buffer

CALL W_LIBRARY ('clear_cal-
ib_buffer')

add_calib_pose

CALL W_LIBRARY('add_cal-
ib_pose')

calc_calibration

CALL W_LIBRARY('calc_cal-
ibration’)

1. w_exch_reg_1 The accuracy
of the included intrinsic cam-
era calibration

calib_to_ground

CALL W_LIBRARY('calib_to_
ground’)

calib_to_target

CALL W_LIBRARY ('calib_to_
target')

run_calibration

CALL W_LIBRARY('run_cali-
bration")
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Routine Name

Input

Example

Output

validate_calibra-

1. Safety offset in

CALL W_LIBRARY ('validate_

tion mm (REAL) calibration', 10.5)
calibrate_if_need- | 1. Safety offset in CALL W_LIBRARY ('calibrate_
ed mm (REAL) if_needed', 10.5)

detect_objects

CALL W_LIBRARY ('detect_ob-
jects")

1. w_pose_exch_reg Object
pose that is linked to uniVision
Device Robot Vision Result
List Index 0

detect_target

CALL W_LIBRARY('detect_tar-
get)

1. w_pose_exch_reg Calibra-
tion target pose

num_objects

CALL W_LIBRARY('num_ob-
jects")

1. w_exch_reg_1 Number of
found objects

pose_by_index

1. Index of object

CALL W_LIBRARY ('pose_by_
index',R[11])

1. w_pose_exch_reg Object
pose for given index

value_by_index

1. Index of object

CALL W_LIBRARY ('value_by_
index',R[11])

1. w_string_exch_reg Addition-
al value for object with given
index

shape_by_index

1. Index of object

CALL W_LIBRARY('shape_
by_index',R[11])

1. w_exch_reg_1 Shape model
ID for object with given index

Set up the TP program
Set up your TP program with the described routines. You can also have a look at the provided example

programs W_SINGLE_DETECT, W_MULTI_DETECT or W_UPDATE_REFERENCE_FRAME. For W_SIN-
GLE_DETECT it looks as follow:

35

%

+ =[H

Fault SRVO-003 Deadman switch released
/0 W_SINGLE DETECT LINE 0 ABORTED Qo]
W_SINGLE_DETECT
1/16
IE: -- version: 1.0.0

: -- Author: wenglor sensoric group

3

4: == calibrate if no calibration is available

5: CALL WI_CALIBRATE_IF_NEEDED

6: -- Load detection job

7 CALL W_LIBRARY('load_job', 'find objects.u3p’)

8 -- Move to detection pose

9:J @PR[65] 5% FINE
10: CALL W_LIBRARY('detect_ objects')
11: CALL W _LIBRARY('shape by index', 0)
12: CALL W_LIBRARY('value by index',0)
13: -- add logic to separate objects based on shape R[60] or value SR[60] if

needed

[End]

14: -- Move to object pose
15:L PR[60] 40mm/sec FINE

TOUCHUP >



5.12 Generic Robot Vision Interfaces

Select the robot manufacturer “Generic” on the device website (tab “Jobs” = "Robot Server”, see section
“5.2 Settings on Device Website”) in order to use the generic string based robot vision API (see section “5.13

Generic Robot Vision API”).

NOTE!

ration files = Examples_Robot_Vision.

5.13 Generic Robot Vision API

The python robot example for the generic string based robot vision APl is available on
www.wenglor.com/product/DNNF023 — Downloads — Programming examples and configu-

The generic robot vision API describes the communication between the robot controller and the wenglor robot

server on the Machine Vision Device.

Overview of commands for string and XML based robots:

Command

Description

Unit/Note

job:change[job_name.u3p];

Changes the uniVision job of the
processing instance to the given job.

File ending “.u3p” is
mandatory. Don't wrap the
job name in quotes

job:get;

Requests the currently active job of the
processing instance.

String

calibration:clear;

Clears the internal buffer of the robot
server. Required in case of re-
calibrating.

calibration:add[pose_information];

Triggers and saves the current camera
image together with the given robot
pose in the internal robot server buffer.

Pose information in [x, y, z,
rx, ry, rz]

X, Y, Z in meter

rx, ry, rz as rotation vector
in radiant

calibration:calculate[calibration_
case, calibration_target];

Calculates the hand-eye calibration
based on the saved calibration poses
and images from the internal robot
server. The results are stored on the
Machine Vision Device.

Calibration case options:
camera_on_robot
camera_not_on_robot

Calibration target options:
zvzj001

zvzj002

zvzj003

zvzj004

24x30mm

375x550mm

550x800mm

Comment: For ZVZJ005
use zvzj001 and for
Z\NZJ006 use zvzj002
(same size).
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Command

Description

Unit/Note

calibration:ground|calibration_target];

Triggers the uniVision job, calculates
and saves the current calibration target
pose as an object ground reference.

Calibration target options:
zvzjoo1

zvzj002

zvzj003

zvzj004

24x30mm

375x550mm

550x800mm

Comment: For ZVZJ005
use zvzj001 and for
Z\VZJ006 use zvzj002
(same size).

state[calibration_case];

Requests the state of the robot server.
The first bit represents the overall
state. The second bit represents if a
calibration is present for the provided
use case or not.

Calibration case options:
camera_on_robot
camera_not_on_robot

First bit: Connection error
state

0: No camera error present
1: Camera is in error state

Second bit: Calibration
state

0: No calibration present
1: Calibration data could
be read

Example: 01
0: No camera error
1: Calibration available

Example: 10
1: Camera in error state
0: Calibration not available

Example: 11
1: Camera in error state
1: Calibration available

detect[calibration_case,
pose_information];

Triggers the uniVision job, sends the
device robot vision data to the robot
server. There the 3D object pose is
calculated based on the current cali-
bration data and returned to the robot.

Calibration case options:
camera_on_robot
camera_not_on_robot

Pose information in [, y, z,
rx, ry, rz]

X, ¥, Z in meter

rx, ry, rz as rotation vector
in radiant

Object pose (array of float-
ing point numbers)
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Command

Description

Unit/Note

num_objects:get;

Requests the number of objects avail-
able in the robot server buffer

Positive number

validate[calibration_case,
detection_pose];

Provides the calibration target origin
3D pose (bottom left target) based
on the information saved during the
calibration.

Calibration case options:
camera_on_robot
camera_not_on_robot

Pose information in [x, y, z,

rx, ry, rz]

X, Y, z in meter

rx, ry, rz as rotation vector
in radiant

Calibration target pose
(array of floating point
numbers)

pose:get[index];

Requests the object pose with the
given index from the robot server
buffer. Detect must be called first to fill
the buffer.

Index starts at 0

Pose information in [, y, z,

rx, ry, rz]

X, Y, z in meter

rx, ry, rz as rotation vector
in radiant

Object pose (array of float
ing point numbers

shape:get[index];

Requests the shape model with the
given index from the robot server
buffer. Detect must be called first to fill
the buffer.

Index starts at 0

Number

value:get[index];

Requests the additional value with

the given index from the robot server
buffer. Detect must be called first to fill
the buffer.

Index starts at 0

String
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Command

Description

Unit/Note

target:pose[calibration_case, calibra-
tion_target, pose_information];

Triggers the uniVision job, sends the
device robot vision data to the robot vi-
sion server. There the 3d pose for the
calibration target is calculated based
on the current calibration data and
returned to the robot. It also fills the
additional value internally which can be
accessed via value:get[0]

Calibration case options:
» "camera_on_robot"
» "camera_not_on_robot"

Calibration target options:
» zvzj001

» zvzj002

» zvzj003

* zvzj004

» 24x30mm

» 375x550mm

» 550x800mm

Comment: For ZVZJ005
use zvzj001 and for
Z\VZJ006 use zvzj002
(same size).

Pose information in [x ,y ,z
X, 1y, rZ]

X, Y, z in meter

rx, ry, rz in Rodrigues
convetion in radiant

target_pose (array of float-
ing point numbers)

calibration:target[calibration_case,
calibration_target];

Calibrates the camera to target relation
without creating a new calibration file.
The new calibration data is just cached
internally in the camera.

Calibration case options:
» "camera_on_robot"
» "camera_not_on_robot"

Calibration target options:
» zvzj001

« zvzj002

» zvzj003

» zvzj004

* 24x30mm

» 375x550mm

» 550x800mm

Comment: For ZVZJ005
use zvzj001 and for
Z\N'ZJ006 use zvzj002
(same size).
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Commands and return values for string robots:

Command

Successful return value
(for string based robots)

Error return value (for
string based robots)

job:change[job_name.u3p];

0

Error code as negative
number

job:get;

uniVision job name [string]

Error code as negative
number

calibration:clear; 0 Error code as negative
number
calibration:add[pose_information]; 0 Error code as negative

number

calibration:calculate[calibration_case,
calibration_target];

reprojection error positive floating point

Error code as negative
number

calibration:ground|calibration_target];

Error code as negative
number

state[calibration_case];

Two binary numbers
« First bit: Camera error
» Second bit: Calibration state

detect[calibration_case,
pose_information];

Object pose (array of floating point
numbers)

Error code as negative
number

num_objects:get;

Number of objects available in robot
server (positive number)

Error code as negative
number

validate[calibration_case,
detection_pose];

Calibration target pose (array of float-
ing point numbers)

Error code as negative
number

pose:get[index];

Object pose to the object with the cor-
responding index (starting with 0)
(Array of floating point numbers)

Error code as negative
number

shape:get[index];

Shape model linked in Device Robot
Vision to the object with the corre-
sponding index (starting with 0)
(number)

Error code as negative
number

value:get[index];

Additional value linked in Device Robot
Vision to the object with the corre-
sponding index (starting with 0)

(string)

Error code as negative
number

target:pose[calibration_case, calibra-
tion_target, pose_information];

target_pose (array of floating point
numbers)

Error code as negative
number

calibration:target[calibration_case,
calibration_target];

0

Error code as negative
number
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The following list contains the return value error codes:

Code Error message Notes

number

-5001 “General Error” If an error was recognized, but could not be assigned to
any other error code.

-5002 "Badly formatted request" « If the extraction of the parameter failed.

» The command ending is missing.
» The command is unknown.
-5003 "No connnection to univision" » The required connection to the processing instance is
not available.
» The required connection to Device Robot Vision is
not available.

-5004 "Unknown univision job name" If the job could not be loaded, but for a different reason
than a connection issue.

-5005 "Badly configured univision job" If the number of shape models of locator/pattern match
does not fit to the configuration of Device Robot Vision.

-5006 "Calibration failed" If the calibration failed for any reason.

-5007 "No calibration data" If the required calibration data is not available to calcu-
late the 3d object pose.

-5008 "No object found" If Device Robot Vision sends result true count = 0.

-5009 "Bad or empty device robot vision If the extraction of Device Robot Vision message fails,

message" mostly the case if it is empty.

-5010 “Index error” If the user tries to access data that is out of range, e.g.
num_objects:get; returned 1 object was found, and you
are trying to access shape:get[1];. As the index starts
counting at 0, the user would try to access object 2,
while only one was found.

-5011 "Calibration pose variation insufficient" | If the calibration pose variation check fails.

The answer from the Machine Vision Device differs between string and XML based robots. At XML based
robots, the robot server returns always the complete XML frame to the robot where only the request related
tag is filled with information, while the other tags are set to default values. For example, the XML answer to the
command job:get; looks accordingly.

<sensor>
<rep

</re
</sensor

ly>
<command>job:get;</command>
<return code>0</return code>

<job name>calibration.u3p</job name>
<calib accuracy>0</calib_accuracy>

<state>00</state>

<object_pose X="0" Y="0" Z="0" RX="0" RYy="0" Rz="0"/>

<num_objects>0</num objects>
<shape model>0</shape model>

<additional value></additional value>

ply>
>
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The following table shows examples of the reply for string based robots (e.g. ABB).

Command from robot

Successful reply from robot server

job:change[calibration.u3p];

0

job:get; calibration.u3p
calibration:clear; 0
calibration:add[[0.021476,-1.344395,0.716645, 0
-3.080280,-0.024544,-0.476923]];
calibration:calculate[camera_not_on_robot,zvzj004]; 0.129936
calibration:ground[zvzj004]; 0
state[camera_not_on_robot]; 01

detect[camera_not_on_robot,[0.047871,
-0.856617,0.830479,0.874365,3.004280,-0.045222]];

(0.048705,-0.094640,
-0.110581,0.102101,
-3.131079,0.003192)

validate[camera_not_on_robot, [0.047871,-
0.856617,0.830479,0.874365,3.004280,-0.045222]];

(0.318205,-0.164630,
-0.100281,0.090210,
-1.131079,1.003192)

num_objects:get;

5)

pose:get[0]; (0.048705,-0.094640,
-0.110581,0.102101,
-3.131079,0.003192)

shape:get[1]; 0

value:get[4]; 0.903153

target_pose[camera_on_robot,zvzj001,[0.047871,-0.856617,

0.830479,0.874365,3.004280,-0.045222]];

(0.318205,-0.164630,-0.100281,0.090210,-
1.131079,1.003192)

calibration:target[camera_on_robot,zvzj001];

0

NOTE!

An example robot program structure written in Python that shows how to use the generic

. robot vision APl is available on

https://www.wenglor.com/product/DNNF023 — Downloads — Programming examples and

configuration files = Examples_Robot_Vision.
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6. Change Index of Operating Instructions

Version | Date Description Associated software version

1.0.0 10.03.2025 | Initial version Software uniVision 3.4.0

1.1.0 13.05.2025 | Updated description for the robot examples Software uniVision 3.5.0

1.2.0 01.09.2025 | Updated description for the new features of Software uniVision 3.6.0
uniVision 3.6.0

1.3.0 13.04.2026 | Updated description for the new features of Software uniVision 3.7.0
uniVision 3.7.0

1.4.0 04.09.2026 | Updated description for the new features of Software uniVision 3.8.0
uniVision 3.8.0
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