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Introduction

HxGN Robotic Automation is a software application, delivered as part of a robot-
based inspection cell, which is an integrated system composed of multiple hard-
ware and software components connected and coordinated to perform inspection
tasks.

HxGN Robotic Automation allows the user to create an integrated solution for part
inspection, combined with a metrology SW application (Inspire, PC-DMIS or
PolyWorks) and connected to automation hardware devices (robots, PLCs, sensors,
trackers- either static or moving on a slider, part holders- either static or movable as
a rotary table).

The image below shows the different components that are part of a robot-based
inspection cell, all interconnected to create a robotic solution for part inspection.

HxGN Robotic ! Y
Automation m

Metrology SW

@ PCDMIS

‘ Inspire

@ PolyWorks
- Others to be added

Tool
« AS51 Line Scanner
« AS1Extension
* AS1 XL Line Scanner
+ T-Scan 5 Line Scanner
= Others to be added

©_\— Part Holder

*ﬂ
= * Direct Interfaces

« Complete Offline
Simulation

Tracking System

Sensor
Controller

HxGN Robotic Automation supplies the toolset to program and control robotic cells
designed for metrology and part inspection. It simplifies the interface with the cell
components and the robot programming perfecting the data acquisition process
needed to achieve smart manufacturing.
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Besides its ease of use and interoperability, which makes it a universal robot pro-
gramming platform, one of its key differentiators is its planning capabilities, with a
path planning engine that is tailored to support the main measurements devices for
part inspection and their measurement strategies needed for best data acquisition.

The manual is divided in different topics that can be accessed in the navigation

index or by search.

The image below shows the complete user workflow to execute a robotic inspection
task, which can divide into four main steps:

Prepare: Plan: Execute: Measure:
Preparation of the Automatic generation Online robot program Measurement data
measurement task of the robot program execution for analysis in the

based on the for part inspection in measurement data metrology application
inspection plan in the \HxGN Robotic acquisition using based on data
metrology application Automation Execution Manager received during the

program execution

Prepare

HxGN Robotic Automation closes the gap between automated inspection data
acquisition for quality assurance and process optimization, thanks to the complete
integration with other Hexagon Manufacturing Intelligence portfolio.

As part of the digital transformation, all this data (metrology data) can be used to
populate and enrich a QMS (Quality Management System) which makes the best
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use of the quality and production data to improve the PLM (Product Lifecycle Man-
agement) process from start to end.
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About the Manual

This manual is tailored towards regular HxGN Robotic Automation users and service
users looking to setup a complete cell.

Some sections will be tailored specifically towards installing
@ HxGN Robotic Automation in a real cell and will require advanced

knowledge of the physical cell and setup. These sections will be
marked.

What's new this release

ZG Integration

° Using markers to get accurate measurements

 Static, Dynamic and No - transfer station to manage relationship between the
part and the tracker

» Sensor and Tracker calibration through HXGN Robotic Automation

e See: HyperScan installation.htm, Alienment - ZG.htm, Programming - ZG.htm

ABB Robot Integration

* See: ABB robot
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A new Metrology API

* Any Metrology can now integrate with HXGN Robotic Automation!

» See: (Documentation coming at a later date)

CLMS Integration

» Supporting the Chinese licensing software for HXGN Robotic Automation

e See: CLMS Licensing

Splitting a PRESTO XL cell into individual and simultaneously work-
ing PRESTO L cells

e See: Splitting a cell into 2 smaller individual cells

Mirroring and Reversing a program

» Allow a program to be mirrored over a mirroring plane towards any com-
bination of sensors and robots

e See: Mirroring a program, Reversing a program

Other Changes:

» Application Manager for easier JSON handling (JSON Configuration through
Application Manager)

e AS1XL scanning distance implementation (AS1XL properties example)

» Removal of SQL Express (removal of installation need) (Configuration and
Licensing.htm)

» Timeout implementation of Dialog Command (Dialog command)
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» Addition of subroutines (Program vs subroutine)

» Getting environment variables from RDS (Reading sensor data)
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Getting things ready!

In this section will detail the software installation and it's requirements, from a
single offline user to a whole robotic cell installation
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Software and Hardware Requirements

System Hardware Requirements

Category Recommended Version Minimum Version
Processor Recommended Intel Core i9 9th Gen- At min: 2 GHz or higher
eration or higher (for example, i9- quad core processor

9xxxHx) 8 Cores hyper-threading

enabled
Hard Drive 2 TB HDD with at least 5 GB free 2 TB SDD with at least
5 GB free

Connectivity Three Ethernet ports may be needed for ~ One Gigabit Ethernet

specific online installations. port.

N HxGN Robotic Automation3D visualization component requires fully compliant
OpenGL or Direct3D runtime support.

Virtualized environments not allowing direct access to the GPU will not work.
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Software Requirements

Software Comments Minimum Version
Operating Sys- Windows 11 will also work Windows 10 64-bit
tem

Precondition This software is required to be installed otp_win64_23.3 and
Installers before installing HXGN Robotic Auto- rabbitmqg-server-
mation 3.8.11

HxGN Robotic Automationdoes not require elevated access rights, however
@ some connected applications require so.

PC-DMIS: Adminstrative rights

HyperScan Software: Read, write and USB-write. Make certain the following

folder has "Full Control" access: "<C:\Program Files\ZG\HyperScan <Ver-

sionNr>\SaveData>.

Hexagon uses the Sophos anti-virus tool to test HXxGN Robotic Automation.
@ The user will need to confirm the performance of any other anti-virus tool.
http://sophos.com/products/enterprise/endpoint/security-and-

control/
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Minimum Metrology Software Versions

Software Comments Minimum Version

PC-DMIS 2025.2 or later
2024.1 SP2 if used with Execution Manager

PolyWorks 2025 IR5.1 or later

Leica Software

Leica AS1
m
RDS 6.4 (1)

Leica CB21 CB21 Software 1.1.0.x.Update
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There is a new feature in RDS 6.5 that can cause an issue: In case the lock gets lost and the user tries send a new
RDS command (before an internal RDS timeout has been reached, this error message can occur: Requirements

not met.(1)

Leica T-Scan

Software Comments Minimum Version

RDS 6.4 (2)

T-Scan Interface 10.3.8.X

There is a new feature in RDS 6.5 that can cause an issue: In case the lock gets lost and the user tries send a new
RDS command (before an internal RDS timeout has been reached, this error message can occur: Requirements

not met. (2)

Leica Tracker

Software Comments Minimum Version

Leica Tracker AT9x0 Software 2.3.1.X.Update
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ZG software

Software Comments Minimum Version

Camera driver: Spinnaker Spinnaker 2.4.0.110

Robot Software

m Comments Minimum Version

FANUC FANUC OS from 7.70 to 9.40
ABB RobotStudio 2025
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Software Installation

Configuration files used in HXGN Robotic Automation are saved under:
* “%appdata%\Roaming\Hexagon\HxGN.RA.GenericHost"

* “Y%appdata%\Roaming\Hexagon\RA"

HxGN Robotic Automation Installation

To use HXGN Robotic Automation for offline programming it is needed to install the
Robotic Automation main application by following these steps.

Right click on HXGN Robotic Automation installer and click run as administrator.

@

In case you get a warning message from Window as follows, please click on More

Info, and then click Run anyway button.
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Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.
More info
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Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from

starting. Running this app might put your PC at risk.

App: RoboticAutomation 1.0.0.53556.exe
Publisher: Unknown publisher

When the installer dialog box pops up, check the checkbox to agree on the license
terms and condition and then click on Options.
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#® HxGN Robotic Automation Setup = *

HxGN Robotic Automation

Version 2025.1.1.4%2

End User License Agreement
For HxGN Robotic Automation |

IMPORTANT—READ CAREFULLY: By selecting “l agree” below,
or installing, accessing, or otherwise copying or using all or any
portion of the Software: (i} you are consenting to be bound by
all the terms and conditions of this End User License
Agreement (“Agreement”), and a contract is formed between
Hexagon Technology Center GmbH, a Swiss company having
principal offices at Heinrich-Wild-5trasse 201, CH-9435
Heerbrugg, Switzerland {“Licensor”), and either you
personally, if you acquire the Software for yourself, or the
company or other legal entity for which you are acquiring the
Software; and (ii) you represent and warrant that you have the

(11 agree to the license terms and conditions

Options Install

The possibility to untick the Robotic Automation checkbox is only in case of Dual
robot cell when it's needed to install only Generic Host in the second computer.
Alternatively you can select an alternative license system such as CLMS for the
Chinese market. Keep the default settings and click on Ok.
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#® HxGN Robotic Automation Setup = et

HxGN Robotic Automation

Setup Options

Generic Host Service (Required)
Server hosting service for RA components

Main application components

CJcLms
License management systern

B HLm
Hardware license management

(8] Cancel

ke

Click Install.

After the installation is completed the dialog box can be closed and HxXGN Robotic
Automation shortcut icon will be created on your Desktop.
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. HxGM Robotic Automation Setup

HxGN Robotic Automation

Setup Progress

Processing:  Initializing...
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. HxGN Robotic Automation Setup — ey

HxGN Robotic Automation

Installation Successfully Completed

h

It is always recommended to execute HXGN Robotic Automation as administrator.
Right-click on the desktop shortcut and select Properties. Check the checkbox in
the shortcut advanced properties as shown in the images below.
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o<

<

Open
Move to OneDrive

Open file location

Run as administrator 7

Share with Skype HXGN

Troubleshoot compatibility Hertiedtie
Automation

Pin to Start

7-Zip

Edit with Notepad++
Scan with Microsoft Defender...

Pin to taskbar

Restore previous versions

Send to

Cut
Copy

Create shortcut
Delete

Rename

Properties
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” HxGN Robotic Automation Properties >

Security Details Previous Versions
General Shortcut Compatibility

s HxGMN Robotic Automation

Targettype: Application

Targetlocation: RA

Target: "C\Program Files\RA\RA exe"| |

Startin: |"C:‘|,F’rogram Files\RAL" |

Shortcut key: |None |

Run: MNormal window e

Comment: | |

Open File Location Change Icon... I Advanced... I

Getting things ready!
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Advanced Properties X

D Choose the advanced properties you want for this shortcut.

I Run as administrator

This option allows you to run this shortcut as an
administrator, while protecting your computer from
unauthorized activity.

Run in separate memaory space

Services and Ports

When HxGN Robotic Automation application is installed on a real cell and con-
nected to real HW devices (Robot, PLC, Sensor, Tracker, etc.) for online pro-
gramming and execution, the following steps must be executed.

A Warning: IT department must be asked to set security policies to allow
user admin privileges as Windows Firewall may block connections to Rab-
bitMQ in the cell PC.

* Make certain these service are not blocked:

¢ HXGN.RA.ServerGenericHost

* RAbbitMQ

* Make certain these ports are not occupied:
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* Generic Host and Execution manager services use by default port 80.

* Robot Ports are by default 6008 or 6009 in case of more than one robot

installed.

* Ports for Leica devices need to be configured during installation the Sys-

tem Integrator.

* RabbitMQ (used for communication with PC-DMIS/Inspire uses by default

ports 5672 and 15672.

Installation order Erlang and RabbitMQ

O

Make sure to install the following versions in the order bellow:

1. erlang: otp_win64_23.3.exe (1)

2. RabbitMQ - version rabbitmg-server-3.8.11.exe (1)

Needed only if Inspire or PC-DMIS metrology applications are used.(1)

removed, you may uninstall it from Control panel | Programs and
Features:

/_\ Verify that previous versions of RabbitMQ Server and erlang are

Getting things ready! 23



€« « 4 [ » ControlPanel » All Control Panel ltems » Programs and Features

Control Panel Home .
Uninstall or change a program

v O

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
B Tum Windows features on or
off Organize v
Name - Publisher Installed On  Size
9 Microsoft Visusl C+ 2013 Redistributable (x64] - 12...  Microsoft Corporation 5/3/2001
B Microsoft Visual C-= 2013 Redistributable (x86) - 12...  Microsoft Corporation 5/3/20
B Microsoft Visual C++ 2015-2019 Redistributable (x64)... Microsoft Corporation 5/3/2021
B Microsoft Visual C++ 2015-2019 Redistributable (x35)... Microsoft Corporation 5732021
[EIMSXML 40 52 Parser and SDK Microsoft Corporation 872672020
[ Motepade (64-bit x64) Notepade» Team 5/3/200
[BMVIDIA Graphics Driver 451.48 NVIDIA Corperation 7172020
BMVIDIA HD Audio Driver 1.3.38.34 NVIDIA Corporation 77172020
EBMVIDIA Quadro View 200.63 NVIDIA Corperation 172020
EMviDia Wi 2350 NVIDIA Corporation /772020
Pafas 5/3/2021
Uninstall => RabbitMQ Server Pivotal Software, Inc. 5/3/2021
Ealtek Audio omponents €3l RICONGUCLOr 0T
%4 Realtek High Definition Audio Driver Realtek Semiconductor Corp. 5/3/2021
B sophos Endpoint Agent Sophos Limited 5/3/201
E Teamviewer TeamViewer 5/3/2021

Erlang Installation

Right-click on otp_wind64_23.3.exe and run it as administrator.

Preconditioninstallers

Mame

i otp_win64_23.3.exe
M rabbitmg-server-3.8.11.exe

W

Date mo

Open

Pin to Start
T-Zip

Search Programs and F

Version
205MB 120305010
WIMB 120305010
BIMB 1422278210
201 MB 1422278210
251 MB  4.20.9818.0
945MB 7.7

45148

13383

20063

2350

455 MB

S99KE 102
60.16122
2154
1594

(V]

dified

® Run as administrator
) Share with Skype

[ Edit with Notepad++
Troubleshoot compatibility

£l Scan with Microsoft Defender...
|2 Share

You may uncheck Erlang Documentation and click Next:

Getting things ready!
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Size
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4 Erlang OTP 23 Setup - X

Choose Components
Choose which features of Erlang OTP 23 you want to install, %

Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue,

Select components to install: Microsoft DLL's (needed) |I:. .E-’|n. ,h. u'?"l .
= Em O ||.I..|.|; anent ¢
Development soe ks description,

Associations

D Erlang Documentation

Space required: 170.9 MB

Nullsoft Install System v3,08
. Cancel

Leave install location as default C:\Program Files\erl-23.3 and click Next:
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o Erlang OTP 23 Setup - X

Choose Install Location
Choose the folder in which to install Erlang OTP 23, %

Setup will install Erlang OTP 23 in the following folder, To install in a different folder, dick
Browse and select another folder, Click Next to continue,

Destination Folder

[ Program Fiesiei 23,3 | [ ovowse...

Space reguired: 170.9 MB
Space available: 36,7 GB

< Back \':mcd

Click Install:
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o} Erang OTP 23 Setup - *
Choose Start Meru Folder
Choose a Start Menu folder for the Erlang OTP 23 shortouts, g

Select the Start Menu folder in which you would ke to create the program's shortouts. You
can also enter a name to create a new folder,

[[] Do not create shortcuts

=N e [

Check I agree to the license terms and conditions and click Close once setup is
successful:

ﬂ' & Vieual C++ 201 19 Redistributable (x64) - 14

Microsoft Visual C++ 2015-2019
Redistributable (x64) - 14.26.28720

Setup Successful

Close
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o Erlang OTP 23 Setup

Installation Complete |
Setup was completed successfully. %

Completed
|

Show details

< Back Cancel

RabbitMQ Installation

A Warning: if the computer name is changed, it may be needed to uninstall and
install again RabbitMQ as this may cause the COP not to be sent to metrology

applications. See section Troubleshooting for errors in RabbitMQ con-
nection.

Right-click rabbitmg-server-3.8.11.exe and click Run as administrator:
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#TroubleshootingRabbit
#TroubleshootingRabbit

Preconditionlnstallers v 0 2 Search Preconditioninstallers

MName Date modified Type Size
i otp_winf4_23.3.exe 5/31/2023 10:46 AM Application 107,227 KB
* rabbitmg-server-3.8.11.exe S R — 17474 KB
Open
& Run as administrator
B Share with Skype

[f Edit with Notepad++

Troubleshoot compatibility

Pin to Start

7-Zip b
£ Scan with Microsoft Defender...
& Share

Select Next, and leave the destination folder as C:\Program Files\RabbitMQ
Server and then click Install:

b Rabbaddd Server 3.8.11 Setup - ¥ b RabbabAl Server 1811 Setup - .4
Choose Compononts Chooss netall Location
Chocme which featunes of Rabaal) Server 18, 11 you wand 1o inatall, w Chocse the Folder in whch o install Rableag) Server 148,11 m
Check the componenis you want 1o instal and uncheck the components yau don't want o Setup vill Fatal RabbitM Server 1. 1L n e following fokder . To ngtall m b di¥erend folder,
bl Chol hewt b conbrue. chok Browse and select another folder. Chick [rastal o start the mstalabon.

st corperens stk | ST

[#] BLabbyta) Serace
] Start Merus
Destraton Folder
K- Frog am Fles fabbitig) Serve| Browe
Space requred: 27.0M8 Space requred: 27,008
Lt = Space avalable: 36. 508

=~ o e

Click on Allow access to allow RabbitMQ to access the configured networks:
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G Windows Defender Firewall has blocked some features of this

app

Windows Defender Frewal has blocked some features of erl on all publec and privaibe networks,

= i hamee - el
k
ThiimE  Publigher: Urkrign
Path Ciprogram fes\erl-23. 3 \erl. e

Allow el 1o commurecate on these networks

|-./! Private networks, such as my home o work netweork

[i] Puble netwerks, mudh as Shose in arports and coffee shops (not recommended
Because these networks often have te or no securnity)

Click Finish to close the wizard:

i RabbithiQ) Server 3.8.11 Setup —

Completing the RabbitMQ Server
3.8.11 Selup Wizard

Fuabbithbl) Server 1A, 11 has been nstaled on your
compLter,

Chck Finish to cdose this wizand,

Verify on Services that RabbitMQ is in Running status:
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L4, Services

File Action View Help

Mm@

‘. Services (Local)

G Hm »enmn

RabbitMQ Name - Description Status Startup Type Log *
) *ARabbitMQ Multi-proto. Running  Automatic
;t_;ﬁ-’.‘:r::x::.ce Q, Radio Management Service  Radic Mana... Manual Loci
&) Recommended Troublesho... Enables aut... Manual Loci
-S;’, Remote Access Auto Conne... Creates a co... Manual Loci
Description: 16, Remote Access Connection... Manages di... Manual Loci
:::t;;::;os:’olkifm source {.‘J' Remote Desktop Configurat.. Remote Des... Running Manual Loci
Gk Remote Desktop Services Allows user... Running  Manual Nety

Troubleshooting RabbitMQ

To check if it is possible to connect to RabbitMQ follow these steps:

1. enable the User Management plugin:

1.

2
3.
4

Open RabbitMQ command prompt (Windows menu | RabbitMQ Server)
Run next command “rabbitmqg-plugins enable rabbitmg_management.”
Restart the RabbitMQ service.

Go to browser and navigate to the following URL: http://localhost:15672

You have now access to the management with user “guest” and pass-
word “guest.”

Under Admin | Users you can see all users with “administrator” tag:
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http://localhost:15672/

- G (D localhost:15672/#/users

. fl M
ViR
h Ra bb I t! Vi RabbitMQ 3.8.9 Erlang 23.1
Overview Connections Channels Exchanges Queues m

Users

+ All users

Filter: [JRegex ?

Name Tags Can access virtual hosts Has password
guest administrator /

Within Overview tab check if your computer name is listed and its status, i.e.,
RabbitMQ is receiving information.

E RB b bl t i Rabbited 18,11 Briseg 213
m Comnections Chaneels Exchanges Queues Admin
Overview
* Totals
= Modes
Hame Fibg descriptors 7 Sodiod descriphons 7 Erlang peocesses Hamary ¥ s sp00 Uptima  Indo Fasat stals wr
o s 525 175 vt msae | uhen ek e 1 o (EREDD CEDS)
SN wenlatis BN dendat [T TG gt waatmemark 4 Ml b etk
* Churn statistics

¥ Ports and conlexts
b Export definithons
b lenport dedinitions

HITP APT  Server Docs Telorlals O

¥ Support T ity Slack Comameerial Suppeart Plugins GitHwh Changelog

3. Check that the Windows Firewall does not block connections to RabbitMQ. To
configure the Windows Firewall for RabbitMQ, follow these steps:

1. Open the Control Panel, navigate to System and Security, then click on
Windows Defende Firewall.
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2. Click Advanced Settings.

3. Inthe left menu, select Inbound Rules, then New Rule... in the right
pane.

4, Choose Port as the rule type and click Next.

5. Select the TCP protocol, select Specific local ports, write the required
RabbitMQ ports (defaults are 5672 and 15672, include others as needed)
and click Next.

6. Select Allow the connection and click Next.

7. Choose when this rule applies (Domain, Private, Public)- select all if
unsure.

8. Name the rule (e.g., "RabbitMQ"), add an optional Description, and click
Finish.

9. Repeat the same process for Outbound Rules if needed.

HyperScan installation & Configuration

In case of a ZG scanner, below is the procedure to install the HyperScan software.

HyperScan is the dedicated acquisition software for the ZG Scanner and ZG H-Track
Ultra (Super). The following files are required for installation:

1. Camera Driver: “SpinnakerSDK_FULL.X.X.X.XXX_x64.exe "
2. Scanning Program: "HyperScanX.X.X_Setup.exe"
Camera driver installation

The camera driver needs to be installed only once per computer. Subsequent
updates only require updating the scanning program, and no changes to the cam-
era driver are necessary.

Getting things ready! 33



Double-click the camera driver “SpinnakerSDK_FULL.X.X.X.XXX_x64.exe" and follow
the steps shown in the image below to complete the installation.

$FLIR PINNAKER $FLIR PINNAKER

Welcome to the Spinnaker 2.4.0.110 (x64) End-User License Agreement
Setup Wizard "

ELE Splenaberd S0 Licenss Agresment

READ CAREFULLY: This is & legal sgresment betwses you (6
individeal of & single entity) (“you®) and FLIR Systems Inc
[FFLIRT). Balore instaling sad using the Spansherd Soltware
Davelopmaent K and ary epdates 1o it chai we may &1 our
discretion provkie 1o you [oollectively, the “SOK™)L pow should
el this sgresmenl. 1T you 0o nod sgees with 8l of t s
of this sgeeemant, do nol sl o use the SOK. FLIR may
changs this sagietmant ai any time and & s your respeas By
B rerwierw Thay e upsiaind varsion of it on FLIR s webslie, By
exatinulsg 1o use the S0 following such change, you agies
1 b bsewumnd by them.

| Grant of Liesie: Sobaeo 5 e weimd of it sjreement
worw it Pty prarted & lviled Dwmenable nen o anslerabla, s
wnphiibod Beinise B righl 1 e B SDE0 2aly b Song A mdh
(o} Baope FLE camaeps Babed o Bbips v Bl Com S pannalon
s (as sl B mary Be smanded by FLIR i aosy fimes and from
Tived B0 G and geenad by your nad (b the images. derived from
nuch cameran

$FLIR PINNAKER $FLIR PINNAKER

User Information Installation Profile

Pleats select th imstallation typs bo continus..

D Camera Evaluation

| Application Developmer
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PINNAKER $FLIR PINNAKER

GigF Interface

Sebarf to enabls snumeration of G

Proceed with the installation after selecting the directory.
Scanning Program Installation

The scanning program is the operational software for the scanner. If a new version
of the scanning program is released, you can directly install the new version. Both
old and new versions can coexist.

1. Double-click the scanning program "HyperScanX.X.X_Setup.exe" to begin the
installation.
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The default installation path is the C drive, but it is recommended to select a
drive other than C.

[ HyperScan 4.4.0.209 T = x

B WL R ey L0 A E.
® Fdanne
@ raEEvy
@ Eswy

@ EaamEy

5 E=Me=rn I
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Click the "Install"(‘% %%) button to complete the installation of the scanning pro-

gram.
B, HyperScan B3 E

ERS A R typerscans
O FaRmER

® EeaEsn Wt “H T ORI FEEATAEE, M TE—8" 08 T
@ EaEn
@ TiroRE

W RS

3 <t—2e | wuc B oA

4, A shortcuticon for the scanning program will appear on the desktop.

Scanning Program Configuration

Right-click on the scanning program icon "HyperScan.exe" and follow the steps
below to set administrator permissions for the scanning program. Click on Prop-
erties(J& 1), then select Compatibility(ift 25 1).

FEEM) I

EtE(R)

hasp wind HUNMeas Hyper3DC = HyperSca
ows x64 2 ure veldDd  ureEP vel  ameraCali | nd.0.0.exe
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When the HyperScan scanning software is installed in folders such as " C:/Program

Files™ that require administrator permissions, it needs corresponding permissions
to run.

[ e —r——

e RN ey eddy LEnEs
R TS Welkee TUDY. SPISE
ey

Eazoraar R

Check the option to Run as Administrator for all users.
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Device Management

A set of scanner device files includes the following: calibration board file, scanner
file, calibration rod file, tracker file, and camera file.

T XXXOXX_L_XXXXXXXXX.haso ": Track left camera parameter file

T XXXXXX_R_XXXXXXXXX.haso " : Track right camera parameter file
"Scan_board.zghs " : Scan calibration board file

“Scan_config.zghs " : Scan parameter file

“Track_board.zghs " : Track calibration rod file

“Track_config.zghs " : Track parameter file

"HyperScan_config.zgcfg " : Consolidated configuration file, combining the Scan cal-

ibration board file, Scan parameter file, Track calibration rod file, and Track para-
meter file
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1. Importing the Consolidated Configuration File:

Open the software and click on "Device Management" in the upper right
corner of the interface.

Click "Import Configuration"(5: A EC £ ) and select the consolidated file from
the local “config™ folder to import.

2. Replacing Individual Device Files:

1. Open "Device Management" and click "Update Configuration"(5 7 it & ).

Click "Load" and select the individual device file to be replaced from the

local “config” folder.

omEE
fiEssSiese s I samn l
&tr e e

S e
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Click "Apply" (52 ).

e

Trackes B ST :
Tracke BRI ST :
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e  Em

Configuration and Licensing

3.

Licensing

There are 2 different licenses providers available for HXGN Robotic Automation. The
legacy Nalpeiron Zentitle and the newer Hexagon Unified Licensing (HLM).

Nalpeiron Zentitle

If the Napleiron Zentitle is used, inside “C:\Pro-
@ gramData\Hexagon\RA\Config” folder, inside “RAconfig.xml” file, the
following string must be edited.

<ConfigSetting Name="UseUnifiedLicensing" Value="False" DefaultValue-
e="True" DisplayName=""Description="" TypeName="System.Boolean" />

Value tag must be changed to “False”, file saved, and HxGN Robotic
Automation restarted.

If this is the first installation, HXGN Robotic Automation will be launched in Viewer
mode. Viewer mode will only allow you to open already created projects but will not
allow you to execute programs and save projects.
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To activate a license, from the welcome dashboard click on Manage License button
and then click on Activate button.

HxGN Robotic Automation

Open Recent

DUAL_ROBOT_CELL DEMO 7 7:37:28 O*

Create A New Project Settings

BCN_Cell_Dual_Robot_full

ABSOLUTE_CELL_DEMO_Video_tutoi 7/3/2023 9:08:51 AM n

Open An Existing Project TA Virtual 7/212023 10:45:33 AM fenasslies

DUAL. T_CELL_DEMO_2 2 9:07:19 AM ’

TTComp_BF3957 5/23/2023 9:13:07 AM s

Clear Recent Files

POWERLOCK 8:15:05 AM
Magna_Demo 22/2023 1:35:27 PM
Import

Demo_Krone_Bauteil_1

ABSOLUTE_CELL_DEMO_Video_tutoi 5/4/2023 12:58:06 PM
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HxGN Robotic Automation

Product
New Version
Open Copyright

License* o
Deactivate

Open Recent
License Key

Save Is Demo License
Save As
Export
Impert
EULA

Settings Legal Notice

Help Send analytical data to Hexagon L]

-

The Activate Your License dialog will appear. The user can enter the License key,
fill the required fields, and click on Activate button.

Warning: to correctly activate the license, the same user that installed
HxGN Robotic Automation to Windows must be logged in to activate the
license.
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X

Activate Your Licens

In accordance with the Software License Agreement, the software will
automatically attempt to activate over the internet.

License*
First Name*
Last Name*
Company
Phone

E-Mail*

Cancel

License activation is not allowed from Remote Session. The Software will auto-
matically try to activate over the internet.

If the license key and all the other fields are correct, the license will be shown, and
Deactivate button will appear.

HxGN Robotic Automation
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N Warning: To transfer the license on another computer, first it must be

deactivated from the computer where in use otherwise the activation on

the new computer will fail (too many activations for the same license).

Hexagon Unified Licensing

If the Hexagon Unified Licensing is used no change should be made. In
case of an issue verify inside “C:\ProgramData\Hexagon\RA\Config"

folder,

inside “RAconfig.xml” file, the following string must be edited.

<ConfigSetting Name="UseUnifiedLicensing" Value="False" DefaultValue-

e="True" DisplayName="" Description="" TypeName="System.Boolean" />

Value tag must be changed to "True", file saved, and HxGN Robotic

Automation restarted.

ElHAcunﬁgmH:I|
48 <ConfigSetting Name="OrientationUncertainty" Value="0.0005" DefaultValue="0.0005" DisplayName="6DoF Orientation Uncertainty [°®]" Descripti
45 </ConfigSection>
5 = <ConfigSection Name="TScan" DisplayName="Leica T-Scan Collect " Description="Leica T-Scan Collect configuratien settings">
<ConfigSetting Name="PingTimeout" Value="1000" DefaultValus="1000" DisplayNams="wait timeout for response" Description="wait timeout for r
<ConfigSetting Name="PingRetries" Val 3" DefaultValue="3" DisplayName="Number od ping retries" Description="Number od ping retries" Typ
<ConfigSetting Name="ZmgInitTimeout" Value="5000" DefaultValus="5000" DisplayName="Time take for ZMQ to init Sockets" Description="Time ta

<ConfigSetting
<ConfigSetting
<ConfigSetting
<ConfigSetting

S e W RO

<ConfigSetting
<ConfigSetting

o o

<ConfigSetting
<ConfigSetting
L </ConfigSection>

<ConfigSetting

FAR A )
{1}
i1}

<ConfigSetting
<ConfigSetting
<ConfigSetting

iy

<ConfigSetting
<ConfigSetting

5 o

<ConfigSetting
<ConfigSetting
<ConfigSetting

R A R R L T T T W

PEI—

Name="ConnectionTimeout” Value="500000" DefaultvValus="500000" DisplayName="Wait TCollect to Connect" Description=w
Name="ResponseTimeout" Valus="5000" DefaultValus="5000" DisplayName="Wait Response Timeout" Description="Wait Response Time
Name="TSCAN SERVER ADDRESS" Value="tcp://127.0.0.1:12399" DefaultValue="tcp://127.0.0.1:12399" DisplayName="TScan Server Ad
Name="BF SERVER ADDRESS" Value="tep://127.0.0.1:12377" DefaultValue="tcp://127.0.0.1:12377" DisplayName="BF Server Address"
Name="TSCAN POINTS ADDRESS" Value= tep://127.0.0.1:12355" DefaultValue="tcp://127.0.0.1:12355" DisplayNam=="TScan Points Ad
Name="TCOLLECT CONFIG FILE" Value= ¢:\ProgramData\Steinbichler\T-SCAN\T-Scan Interface 10.36\TScanCol.ini" Defaultvalus="cC:
Name="TCOLLECT CALIB FOLDER" Value="C:\ProgramData\Steinbichler\T-SCAN\Calibration" DefaultValus="C:\ProgramData\Steinbichl
Name="StartMeasureTimeout” Value="16000" Defaultvalue="5000" DisplayName="Statr Measure Timeout” Description="Statr Measure

<ConfigSection Nams="FeaturesFlags" DisplayName="" Description="">

Name="ShowBenchMark" Value="False" DefaultValue="False" DisplayName="" Description="" TypeName="System.Boolean" />
Name="ShowMeshAndOctreeAndExportStlFromContextMenu" Value="False" DefaultValue="False" DisplayName="" Description="" TypeNa
Name="ShowCalibrationAlgorithmsProperties” Valus="False" DefaultvValus="False" DisplayN: " Description="" TypeName="Syste
Name="CalibrationUseSDOF" Value="True" DefaultValue="True" DisplayName="" Descri TypeName="System.Boolean" />
Name="ShowRobotAlignmentWizard" Val
Name="ShowLeicaToolCalibrationWizard" Valus="False" Default
Names="ShowAiconMenultem" Value="False" DefaultValus="False" DisplayName="" Description="" TypeNams='"System.Boolean" />
Name="EnableDelayExport" Valus="True" DefaultValue="False" DisplayNams= Description= TypeName="System.Boolean"/>
Name="UseUnifiedLicensing" Value="True" DefaultValus="False" DisplayName="" Description="" TypeNams="System.Boclean" [&

="False" DefaultValue

" TypeName="System.Boolean"

Value="False" DisplayName Description="" TypeName="System.Boo

To enable the license, open the Hexagon License Manager application (HLM from
now on) that was installed together with HXGN Robotic Automation.

Online activation

Click on the cog icon and select on Activate Entitlement.
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() HULL License Manager
View Actions

(@) HULL License Manager

View Actions Languages Help

All

Standalone ¥

®

Add Server To List

@

Activate Entitlement

Q@ N O ®

Revoke Entitlement

Update Entitlement
Set Default Server For All

Repair Server Standalone

Languzges Help

Activate

Please enter a valid entitlement id

Entitlement D

(o) (5

Enter the Entitlement ID and press the Ok button to confirm.

Once the entitlement is activated it will be shown as a tile in HLM app.

Clicking on the tile it is possible to see the details of the license activated on the sys-

tem.

() HULL License Manager

View Actions Languages Help

All

Standalone ¢

. Robotic Automation

(@) HULL License Manager

View Actions Languages Help

, Products Licenses

Product Name

License Start Date

Quantity in use

SMA Date

Licenses Features

& Standalone / # Robotic Automation

Robotic Automation Offline Lite %

1014-000005

4742024 2:00:00 AM

Not available for Standalone

7/3/2024 12:00:00 AM

Robotic Automation Plan HXGN-1014-000002 ~

License Type

License End Date

Total Quantity

Entitlement ID

Standalone License

7/4/2024 1:59:00 AM

Unlimited

The license type can be visualized also in the About section of HXGN Robotic Auto-

mation.
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Product

New Version

Copyright

License*

Open

Open Recent

Save
Save As
EULA
Export
Legal Notice
Import
Send analytical data to Hexagon
Settings
Help

Depending on the license type in use, “Lite” or “Full”, the Modelling capabilities (and
the related Modelling and Cell Layout tabs) will be disabled or enabled respectively.
See e.g., image below showing how the application mode tabs will look like in case
of using a “Lite” license.

Programming

Offline activation

Manual activation allows a user in an offline environment to activate an entitlement.
This process involves moving files to and from a computer with internet connection
and the offline computer. This “handshaking” ensures that the process was com-
pleted successfully.

There are 3 steps involved in Manual Activation.
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) HULL License Manager
View [Actions Languages Help
Manual Activation P Step 1: Offline - Create activation file
Manual Revocation P Step 2: Online - Send activation request

Step 3: Offline - Install license file
Sync Usage Logs

Manual Usage Sync P

1. Offline Computer - Create activation file

Enter the Entitlement Id in the dialog box, click Ok.

Manual Activation

Please enter a valid entitlement id

Entitlement ID

b. The Save dialog is displayed. Click Save to use the default or give it a
meaning full name, then click Save. This will create a file with a HMA1
extension that is needed in the next step.

c. Copy file from Offline Computer to transfer to the Online Computer.

2. Online Computer - Send activation request

a. An Open dialog will be displayed. Select the HMA1 file from the Offline
Computer and click Open.
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b. HLM will communicate with the EMS server and then a Save dialog will be
displayed. Click Save to use the default or give it a meaning full name,
then click Save. This will create a file with a HMA2 extension that is
needed in the next step.

c. Copy file from the Online Computer to be transferred to the Offline Com-
puter.

3. Offline Computer - Install license file

a. An Open dialog will be displayed. Select the HMA2 file from the Online
Computer and click Open.

b. HLM will process the file and install the license.

At this point the license should be installed, ready for use and displayed in HLM.

CLMS Licensing

The customer activation includes the following two types:

Online License Activation
Activate the license when there is an internet connection.
The activation method for online license activation is very simple.

1. After the service engineer or user obtains the license code.

2. Enter the "license code" on the corresponding interface of "I have a license
and | want to activate it online",

3. The online license activation will be automatically completed.
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4. After the license is successfully activated, there will be an information prompt
indicating activation successful, the corresponding modules of the license, the

expiration date, and the remaining number of licenses.

N If the corresponding software licenses exceed the number of licenses that
can be activated with the license code, there will be a prompt as shown in
the following figure:
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Offline License Activation

Obtain the license when there is no internet connection.

Offline activation of software licenses is used when the devices purchased by users
do not support connecting to the external network.

In the absence of an internet connection, service engineers or end - users can carry
out this process on the premise of internal network support or internal approval.

The specific operations are as follows:
1. Enter the obtained license code.
2. Locate the generated offline document according to the prompts.

3. Send the offline activation application document to HexCloud360@hexagon.-

com.
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4, The person in charge of generating software licenses will send the cor-
responding offline activation license document to the applicant.

5. After receiving the offline activation license document, the applicant only
needs to import the activation document in the "I have an activation doc-

ument" section to activate the license.
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The sample of the offline activation application document generated by the client is
as follows:

3 04D9-B9383.txt

The sample of the offline activation license document provided by the server is as
follows:

] t B9383.clmres

Query Existing License

Users can view the summary of the activated license information through this inter-
face. The information on this interface can only be viewed when the Online License
Activation and Offline License Activation have been successfully activated. The dis-
play information is as shown in the following figure:
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O If users do not need to make any settings, they do not need to pay atten-
tion to this page. If users need to deploy using their own network and activ-
ate the license, they can make the settings on this page:
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User Management

HxGN Robotic Automation provides a user management portal where it is possible
to define roles that decide the access rights to HXGN Robotic Automation and Exe-
cution Manager apps, according to the following table:

User Man-
Programmer Operator

ager

Limited Execution Manager
access:

» execute playl-
ists/programs

» change language
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User Man-
Programmer Operator
ager

* visualize execution logs

¢ visualize cell status

o L)

Full Execution Manager access

e LI

When the user opens HxGN Robotic Automation, he will see a login screen. Without

entering a correct username and password the user will not be allowed to login into
the application.
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HxGN Robotic
Automation

Log in to HxGN Robotic Automation
| User Name "

Password”

Login

i | Cancel

rs man ment W

The user can login into HXGN Robotic Automation by inserting username and pass-
word, and by clicking on the Login button. If the user clicks on the Cancel button,
the login screen closes, and HxGN Robotic Automation must be restarted to login.

When clicking on the link to the Users Management web page, the user will be

redirected to the user management web app, where he can configure new users
and passwords as explained this section.
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3“ HxGN Robotic Automation
User Management Portal

-

Welcome

Log in to User Management Portal

User name *

Password *

When logged in in HXGN Robotic Automation, the user can logout from the current
session by clicking the logout button () in the top-right part of the Ul. Hovering over
the logout button, the user will see the current username and user role.

Logout
User: Hexagon
User Role: UserManager

After clicking on the logout button, the user will be asked if he wants to save the pro-
ject.

Yes, saves the project, No discards the changes. In case these two options are
chosen, the login screen will be shown again. In case the user clicks on Cancel, the
logout process will be canceled, and the prompt dialog box closed.
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o Want o save your project changes?

Yes Ma Cancel

When the user opens Execution Manager, he will see a login screen. Without enter-
ing a correct username and password the user will not be allowed to login into the
application. Depending on the role, the user will have different permissions when
logged in to Execution Manager, as explained in detail in Execution form Execution
Manager

¥ Execution manager

Welcome

Log in to Execution Manager.

User name *

Password *

User Management Portal

The user can login into HXGN Robotic Automation User Management Portal using
his credentials and clicking on the Continue button. If the user does not have the
necessary permissions, an error message will be shown.
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By default, a User Manager is available with Username Hexagon and Password
Hexagon.

It's recommended to create a new user after first login in the user management
portal and delete the default user.

|’3\ HxGN Robotic Automation
\_J User Management Portal

Welcome

Log in to User Management Portal
Hexagon

Fassword *

The User Manager portal will look like the following image where the list of all users
created by the User Manager are visible in a list with a search bar on top.
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Yo | . User Manager Portal

User Management

+ Create User

Name Username

° John Doe jehndoe
0 Jane Doe janedoe

0 Hexagon Super user Hexagon

Role

Operator

Programimier

Userbanager

The User Manager can create users by clicking on the + Create User button that
will open the following pop-up where it is possible to define Name, Username, and

password for the new user and assign a role among the possible ones, as explained
in the previous chapter and related table.
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Create User

Username *

New password *

Re-enter new password *

et

Cperator

Programmer

UserManager

JSON configuration through App Manager

Generic Host
Open the App Manager and on the main page you:

1. Configure the “UseDynamiclp” to false (all small letters)
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2. Setup the IP in “Locallp” from the network card where Leica HW devices are
configured (e.g., 192.168.5.245).
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Basic  Sensors  Metrology Al Settings

~GenericHostSettings

StarihMode | Windowless

~GenericHostSettings:Discovery

[

UseDynamiclp | False

ServiceAddress | localhost

Locallp 192.168.1.1

ApiPort

~GenericHostSettings:HostedModules

HxGM.RA TrackerBridgeService | True
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In case of an offline PC, where there is no internet connection or local network card

IP, the following parameters must be set:

®) "UseDynamiclp": false,
/4

"Locallp": "127.0.0.1", //This entry is used if "UseDynamiclp" is false or not
present.

In case of a dual robot cell, and because the new implementation includes Tracker
bridge inside the Generic Host, it is required to install only Generic Host in the
second computer using the RA installer

The App Manager Settings, it should be configured in the second computer like in
the image below.

1. Change the “UseDynamiclp” to false.

2. Setup the IP in “Locallp” from the network card where the Leica HW is con-
figured in the second computer (slave), e.g. 192.168.5.246 in the example

below.

3. Change “DiscoveryServiceAddress” to the IP of the first computer (master), e.g.
192.168.5.245 in the example below.
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4. Finally, in the “HostedModules” section, comment on all the services using “//”

at the beginning except the “HxGN.RA.TrackerBridgeService.”
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Basic Sensors  Metrology Al Settings

AU

~GenericHostSettings:HostedModules

HxGM.RA.WorkstationService
HxGM.RA.UserManagementService
HxGM.RA.TrackersService
HxGM.RA.TrackerBridgeService
HxGM.RA.SafetyService
HxGM.RA.RobotSimService
HxGM.RA.PlcService
HxGM.RA.MetrologyService
HxGM.RA.MetrologyBridgeService
HxGM.RA.ExecutionManagerService
HxGM.RA.DataProviderService

HxGM.RA.CellStatusService

( HxGM.RA.DataProviderService
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The Generic Host port is set by default to 80 and there is no need to set this port.

Metrology

The Metrology path which applies to both HXGN Robotic Automation and Execution
Manager is required to Execute validated programs exported the simulated or real
data to Metrology.

HxGN Robotic Automationwill scan the Metrology Plugin folder located
in: "C:\Program Files\Hexagon\ServerGenericHost\Plugins\Metrology" to
scan for any new plugins.

The available Metrology plugins will be shown in the Metrology tab of the App Manager

and will require their executable to be linked.
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Basic  Sensors  Metrology  All Settings

~ HXGN.RA.MetrologyinspirePlugin

MetrologyAppPath | C\Program Files\Inspire\Inspire (2024.2.169.0)\Inspire.exe

~ HXGN.RA.MetrologyPcDmisPlugin

MetrologyAppPath Ch\Program Files\HexagomPC-DMIS 2024.2 84-bit\Connector\Connector,

~ HXGN.RA.MetrologyPolyWorksPlugin

LoggingDataPath
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N For PolyWorks be sure that in Control Panel | Clock and Region clicking on
Region | Additional settings..., the Decimal symbol is set to “.” (dot), and
the Digit grouping symbol is set to “,” (comma), as shown in the picture

( 9P Region % ¥ Customize Format x|
Formats Administrative Numbers Currency Time Date
Format: Example
English (Netherlands) v Positive:  123,456,789.00 Negative: -123,456,789.00

Language Qreferences

Date and time formats

Decimal symbol: ~ ‘
Short date: dd/MM/yyyy M

No. of digits after decimal: 2 v
Long date: dddd, d MMMM yyyy e

Digit grouping symbol: e ‘
Short time: HH:mm M

Digit grouping: 123,456,789 M
Long time: HH:mm:ss v Bl

Negative sign sypfbol: v
First day of week: ~ Monday M & 9N =y ‘

1.1 v
Examples 0.7 e
Short date: 06/10/2025 o
Long date: Monday, 6 October 2025
Short time: 12:09 Measurement system: Metric e
Long time: 12:09:26 / Standard digits: 0123456789 v
e digits: N v
| Additional settings... | Useliativeldigits: =
Click Reset to restore the system default settings for Reset
OK Cancel Apply numbers, currency, time, and date.
—— . cancel horly

Cell JSON

Every automation device in the cell has a unique ID to avoid any malfunction when
using it.

To connect with the hardware, each robotic cell includes a file called Cell.json which

needs to be created or modified with a special format where the devices GUID and
computer names are configured.
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There is a need to update the devices GUID in the HXGN Robotic Automation project
to match exactly the corresponding device GUID used in the real cell model file
(Cell.json).

Using a PRESTO cell delivered as turn-key solution by Hexagon, the fol-
lowing steps are not needed as the Cell.json file will be delivered
together with the PRESTO cell.

Please, follow the next steps to generate and configure your Cell.json file:

1. Prepare your project template in HXGN Robotic Automation

2. Unzip the Cell.Json.Creator.2.0.1.7z to Cell.Json.Creator.2.0.1

3. Copy to that folder the project template (it must have .bf extension)

4. Open the Command Prompt and navigate to Cell.Json.Creator directory.

5. Type the next command:

Command format is:

Cell Json command properties

RA.Cell.Json.Creator.exe [drive:][path][project file] [drive:][path]
[cell.json file] [-w:number]

Command Property Explanation

[drive:][path][project - Specifies the location and name of the project
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Command Property Explanation

file] file
[drive:][path][cell.json - Specifies the location and name of the cell con-
file] fig file.

For example, type: RA.Cell.Json.Creator.exe project.bf Cell.json

EX Administrador: Simbele del sistema - O X

mph\Cell.json -wul

If you are in the project folder, then you may copy the project to the
RA.Cell.Json.Creator folder and run it instead of typing the whole path.

A“demo_cell.json” file will be created as shown in the image below. It is just a tem-
plate and still need to be manually edited.
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The Cell.json is structured with the following sections that can be modified as fol-
lows:

1. Cell”: within “Name” the user can specify the cell name will be used when con-
necting to the cell from HxGN Robotic Automation, e.g. “Demo Cell” in the

example above.

2. Trackers”: within “ComputerName” the user must set the computer name con-
trolling the tracker. E.g., "/ESBAR-ROBOAUT-1" in the example above.

3. Plcs”: here the user must make sure that PLC IP and Port within respectively
“Url” and “Port” are correct and ensure that the “Id” is the same used in the “Id”
tag of “Cell” section.

4. Workstations”: this section define an subset of cell devices to be used for
inspecting a part (e.g. only a rotary table is needed to measure a part loaded
on it even if the complete cell consists of two or more rotary tables, see

chapter Single robot cell with multiple turn tables and stationary

tracker).

To distinguish between different workstations, it is needed to define “Number”
and “PlcNumber” within the “Workstations” section.

1. “Number”: it is the value defined in an HXGN Robotic Automation project

to identify the workstation, e.g. “1” in the example below where the cell is

made of a robot, a turn table, and a tracker.
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"Workstations": [
i

"I4d": "DFEOE0CD-S871E-4&£34-8R90-F2ES31081€AF™,

"HNumber™: 2,

"Plciumber™: 2,

"CellId": "EEB35E35-2611-451E-21BE2-B75D7F2FS3A5",

"MachineIds"™: [
"l4a9%baba-€410-44cc-ad0a-£falf73babbEfE",
"Saafalgb-cedd-4154-abce—-498fbblbdles™,
"ddikE501-5043-4bd0-88€4-ac2E2cc32els™,

1.

"TrackerIds™: [
"el44521le-43ca-4cad-9caf-bIcEsS4bE4cE",
"Z2EeTlEé21l-Tdea-42a3-5444-38fflefacile™

"Id"™: "DFEOE0CD-871E-4634-8A50-F2ES31081cR0™,

"Humber™: 32,

"PlcHumber™: 2,

"CelllId": "EEB3S5E35-8€l11-451E-A1BE2-B7SD7F2F984L9™,

"MachineIds"™: [
"l4z9baba-£410-44co-a90a-falf73babbEfE",
"SaafalEs-cedd-4154-abce—-498fbkblbdlea™,
"dd0bE501-8043-4bd0-88¢€4—acZ&2cc32e08™,

1,

"TrackerIds™: [

1

}l
i
"Id4d": "BCDSE2E2S8B-4F4D-4A5C-S€74-BlF42C223F294™,
"HNumber™: 1,
"Plciumber™: 1,
"CellId": "EEB35E35-2611-451E-31BE-B75D7F2FS3A5",
"MachineIds"™: [
"c58a941d-£f168-4dB6-9be7-2bd9c3E95£cE™,
"SaafalEb-cedd-4154-abce—-498fbkblbdles™,
]r
"TrackerIds™: [
"el44521e-43ca-4cad-9€af-bIcESS4bE4cE",
1
}

2. “PLC Number”: it is the value defined in the PLC project to identify the
entire workstation. In the PLC the workstation is composed of all the HW
components but within HXGN Robotic Automation project it may be

needed to use only a portion of them (e.g. for the same workstation
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defined above, for robot calibration purposes HxGN Robotic Automation
only needs to connect with the robot and the turn table but not the

tracker, see picture below where the “Trackerlds” field is empty).

i
"ld": "BCD5888B-4F4D-4ASC-8ET4-BlF48C28F854",

"Humber™: 4,

"PlcHumber™: 1,

"CelllId™: "EEB3SE35-8€ll1-451E-A1B8-BT7TLD7F2F3BA9™,

"HachinelIds": [
"e58aS4ld-£fl€E-4d83€-SbeT-2bdSc3E55£cE",
"SaafalES-cedd-415%4-abecE-498£fbblbdles™,

This differentiation between workstation defined both in HXGN Robotic
Automation and PLC enables the user to create only one Cell.json file per
cell which is configured to allow different workstation configurations in
HxGN Robotic Automation, without the need to change the global work-
station defined in the PLC, e.g. see the example below where four work-
station configurations are defined in HXGN Robotic Automation
(“Number”: 1, 2, 3, 4) using two PLC workstation (“PlcNumber”: 1, 2) defin-
ing four different (“Number”, “PlIcNumber”) couples: (2, 2), (3, 2), (1, 1), (4,
1).

Warning: “Number” values must be uniquely identified within
the Cell.json file, while “PlcNumber” values can be common to
different workstation “Number” values.

@ In case the cell has no PLC, the PLCNumber value has to be
"null"
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"Workstations": [
i

"I4d": "DFEOE0CD-S871E-4&£34-8R90-F2ES31081€AF™,

"HNumber™: 2,

"Plciumber™: 2,

"CellId": "EEB35E35-2611-451E-21BE2-B75D7F2FS3A5",

"MachineIds"™: [
"l4a9%baba-€410-44cc-ad0a-£falf73babbEfE",
"Saafalgb-cedd-4154-abce—-498fbblbdles™,
"ddikE501-5043-4bd0-88€4-ac2E2cc32els™,

1.

"TrackerIds™: [
"el44521le-43ca-4cad-9caf-bIcEsS4bE4cE",
"Z2EeTlEé21l-Tdea-42a3-5444-38fflefacile™

"Id"™: "DFEOE0CD-871E-4634-8A50-F2ES31081cR0™,

"Humber™: 32,

"PlcHumber™: 2,

"CelllId": "EEB3S5E35-8€l11-451E-A1BE2-B7SD7F2F984L9™,

"MachineIds"™: [
"l4z9baba-£410-44co-a90a-falf73babbEfE",
"SaafalEs-cedd-4154-abce—-498fbkblbdlea™,
"dd0bE501-8043-4bd0-88¢€4—acZ&2cc32e08™,

]r

"TrackerIds™: [

1

"Id4d": "BCDSE2E2S8B-4F4D-4A5C-S€74-BlF42C223F294™,

"HNumber™: 1,

"Plciumber™: 1,

"CellId": "EEB35E35-2611-451E-31BE-B75D7F2FS3A5",

"MachineIds"™: [
"c58a941d-£f168-4dB6-9be7-2bd9c3E95£cE™,
"SaafalEb-cedd-4154-abce—-498fbkblbdles™,

]!

"TrackerIds™: [
"el44521e-43ca-4cad-9€af-bIcESS4bE4cE",

5. Robots: in this section the user can define the different machines used in the
cell. HXGN Robotic Automation treats all machines as kinematic structures,

either they are industrial robots with six rotational axes (also mounted on a
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linear slider) or simpler machines like rotary tables (one rotational axis) or

sliders either with one or two linear axes, used to move the tracker in the cell.

The user can select the “RobotType” according to the robot brand used for
industrial robots, or depending on the kinematic machine type, as described in
the following table (currently only “FANUC” and “KUKA" types are supported as
robot brands, “TURN_TABLE_SIEMENS" for rotary tables, and “SLIDER_PLC" for
tracker sliders). It is possible to use both the string or the number as values

(e.g. “FANUC” or “1"):
RobotType:

("VIRTUAL")] Virtual = 0,
("FANUC")] Fanuc = 1,
("KUEA"™)] Kuka = 2,
("ABB™)] Abb = 3,
("STAUBLI")] Staubli = 4,

("COMAU™)] Comau = 5,

("UNIVERSRAL™)] Universal = B,
{"TUHH_I‘ABLE_SIEHEHS"]] TurnTablaeSismans = 7T,
("FANUC_RG")] FanucRg = 8,

("OTHER"™)] Other = 8,

("SLIDER_PLC")] 5liderFlc = 10,

If there is more than one robot in the cell, verify that inside “Robots” each
one is configured to use a different port. The ports are configured, e.g. using
FANUC robots, when the user installs the Karel OS in the robot controllers (see
chapter Hardware Setup), and it must be the same as the value used in

“listeningPort”. E.g. in the “Cell.json” example below, one robot is using port
6008 and the other port 6009.
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“id": "3IRE4CEF4-4EFi-4DF2-BECD-5EAS8E1EE5TE",
"Hame™: "FANDC M-20iD12L HXG BACH ASl",
“"machine™: |
"id®: "Saafaleb-cédd-4li4-abcE-453fbblhdles™
"machineDefinition": { "robotType™: "FANUC™ },

"HomePosition®: { "internalValues™: [ %0, -45, 0, 0, 15, 0 1, "externalValues™: [ L5300 ] }
.
"robotIp™: "127.0.0.1%,
“listeningPorc™: B,
"Config™: "(W"TimslutSettings\":{\VHotionStarvedTimeout = : 7000, v"MotionCompl e tedTimecuth ™ : 0000, "]
}l

"id": "D1l3C4€TA=-€082=438F=-AFCC=-DEZA3228825A",
"Hame": "FANUC M-20iD25",
"machine®: {
"id®: "dd0ib8501l=-8043=-4bd0=-0BEd=-ac2E2ccA2alE",
"machineDefinition": [ "zobotIype"™: "FANUC"™ },

"HomePosition®™: { "internalValues™: [ 50, 45, 0, 0, 15, 0 1, "excernalValues™: [ 3840.€44 ] }
).
"robotIp™: "127.0.0.1"%,
"liscaningPore™: €005,

"Config”: "(W"TimeCutSettings\":{\VHotionStartedTimeout " 7000, v "MotionCompletedT imaouth ™ €0000 ]

In case of turn table or a tracker slider, the PLC variables in the “Config” set-
tings need to match with the ones configured in the PLC and the “Devicelndex”
value need to be changed in case the cell has more than one tracker sliders,
turn tables. In this case, the user needs to differentiate them by using a dif-
ferent number. This is not needed for robots as they are uniquely identified by
the “Port” attribute.

"Robots": [

517124Z-1B21-4CDE-22D5-2AD4432B5230",
"2M TurnTableSiemens",
"machine": {

"id": "c58a94ld-flE8-4dEE-SbeT-2bdSc2EI5E0E",
"machineDefinition": { "robotType": "TurnlableSiemens" },
"HomePosition": {

"InternalValues”: [ 0.0 1,
"ExternalValues": []
Ik

1.
"Config": "{\"PlcRobotSettings\":{\"Pleld\":\"EEB39E35-8611-451E-A1BE-B7SDTF2FS8AS\ ", \ "Devicelndex\":1, \ "InAxisFormat\":\"ns=3; s=\\\"Robot_Automation\\\".\\\"Turn_Table_{0}

285B435-3ED1-4AF0-30B0-3F3C21F20D95",
"EUD W TRACKER SLIDER",

ba-£410-44ce-adla-£alE73babbis”,

"Ha nition": {
"RebotType”: "SliderPlc”
1.
"HomePosition": { "imternmalValues": [ 0, 1545 ] }
1.
"Config": "[\"PlcRobotSettings\":[\"Bleld\":\"EEB35E35-8611-451E-A1BE-B7SD7F2FI8AS\ ", \ "Devicelndes\ " 1, \ " InAxisFormat\" :\"ns=3; s=\\\"Robot_Automation\\\" \\\"Slider Tracker_{O}\'

1

Tracker bridge

Depending on the scanner that is used, please use the following settings:
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* "RDS" when AS1 or AS1 XL sensor is used.
e “TCollect" when T-Scan 5 sensor is used.
e "HyperScan" when ZG HyperScan sensor is used.

 "LMF" when ATS800 sensor is used

This change is done in the Sensor tab of the App Manager
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Basic  Sensors  Metrology  All Settings

~ HXGN.RA TrackerBridgeService

AgentType | RDS

~HXGM.RA.TrackerBridgeService:Hyperscan
LocalPort 6099

Locallp 127.0.0.1

HyperProcessName | Hyperscan

HyperPath Ch\Program Files\ZG\HyperScan 5.0.0.803\HyperScan5.0.0.exe

~ HXGM.RA. TrackerBridgeService:LMF

Trackerlp 192,168.68.55

~ HXGMN.RA. TrackerBridgeService:RDS

Rdspath | C\Program Files\Hexagom\RDS\RDS5ervice.exe

( HxGN.RA TrackerBridgeService:TCollect
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PLC Communication

If Execution Manager is used in automatic or semiautomatic mode, the cell PLC
must be configured according to the latest documentation about the PLC/EM work-
flow and contain a program that communicates the needed variables to the Exe-
cution Manager. Therefore the following variable definitions within the “Plc” tag
need to be adjusted to comply with the defined workflow.
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Basic  Sensors  Metrology Al Settings

EnableLegacyLockOn | False

~ HXGMN.RA. ExecutionManagerService:Plc:ExecutionManagerPlcSettings:Plcin

ROBOT COMPLETED ns=3;5="TRACEABILITY_EM".EM_FLC_v2Z.EM_Robot_completed

READY TO _MEASURE ns=3;5="TRACEABILITY_EM".EM_PLC_v2.EM_Ready_to_measure
PART RESULT ns=3;5="TRACEABILITY_EM".EM_PLC_v2.EM_Part_Result
METROLOGY_COMPLETED |Ns= 3:5="TRACEABILITY_EM".EM_PLC_v2.EM_Metrology_comple
FEATURE_COMPLETED ns=3;5="TRACEABILITY_EM".EM_PLC_v2.EM_Feature_completet
ERROR_CODE ns=35="TRACEABILITY_EM"EM_PLC_v2.EM_Error_Code
ERROR ns=3;5="TRACEABILITY_EM".EM_PLC_v2.EM_Error

ACK_START MEASURE ns=3:s="TRACEABILITY_EM".EM_PLC_vZ.EM_ACK_stari_measure

~ HXGMN.RA. ExecutionManagerService:Plc:ExecutionManagerPleSettings:PlcOut

PLC TRIGGER_MEASUREMENT | N5= 3;5="TRACEABILITY_EM".EM_PLC_v2.PLC_Trigger_heas
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Configuration Troubleshooting

Generic Host is not running before opening HXGN Robotic Automation

If you open a project in HXGN Robotic Automation and get the following error:

a° HxGN Robotic
Automation

>

Log in to HxGN Robotic Automation

User Name’
Lsername
Password
R EEEE
Please start Generic Host before login
Login

Cancel

Users management web page

It is needed to make sure that the Generic Host is running. For this, it is just needed

to check Robotic Automation App Manager and check if the status is stopped, and in
case start it again.

Generic Host crashes or fails to restart

If user wants to open Generic Host as a console application, it is needed to use the
Robotic Automation App Manager to stop Generic Host running as a service, and
then start it again as console application.
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Another issue could be a wrong configuration in the Metrology settings of the App
Manager

If all these steps did not help, review that all the settings in the App Manager.

Cell connection is not visible in HXGN Robotic Automation

1. Look at “C:\ProgramData\Hexagon\HxGN.RA.GenericHost\CellConfig/son" and

make sure a well configured Cell.json file is saved in this path.
2. Restart Generic Host and HXGN Robotic Automation and try again.

3. Start GenericHost from the .exe application as administrator and check the
logs to understand if there is any issue.

Database issues during program export

If user is facing issues when try to export program to database or open Execution
Manager in browser. Make sure all configuration files in “C:\ProgramData\Hexagon”
have been updated with the new ones in the installation folder within “C:\Pro-
gramFiles\Hexagon.” Some of these files were updated after the database imple-
mentation and using the old ones may cause connection problems. After updating
the files do not forget to keep your local configuration. In the image below is shown
one example of this issue:
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Splitting a cell into 2 smaller cells

Splitting a cell into various individually working cells (aka workstations) requires
@ a Metrology license for each individual cell. The exception is PolyWorks as it

allows opening more than 1 project at the same time under 1 license. See: Work-
stations and Metrology behavior

When splitting a dual robot, dual tracker and dual scanner cell into 2 cells the sys-
tem will always have:
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* Aprimary Generic Host

» Asecondary Generic host

The primary GH can be setup as normal, there are no special changes. The sec-
ondary GH requires various changes:

1. The Metrology Service and the Metrology bridge Service to be enabled.

‘]“‘

§ 58

<

“‘]




In case the Metrology bridge Service is not enabled on the secondary PC,
@ this will cause the Metrology to be always opened on the PC of the primary
GH and could cause issues in case you cannot open more than 1 Met-

rology on that PC.

e PC-DMIS only allows one instance per computer
¢ Inspire only allows one instance per computer

e PolyWorks allows two instances per computer

2. Pointing the secondary GH to the primary.
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» Update the ServiceAddress to point towards the primary GH

Basic Sensors Metrology All Settings

GenencHostSettings -

StartMode Console

~GenericHostSettings:Discovery

UseDynamiclp  False

ServiceAddress | 192.168.5.245

Localip 192.168.5.246

ApiPort 80

- GenencHostSettings:HostedModules

HxGN.RA TrackerBridgeService True

Cancel
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* In the Appsettings.ra.json update the DiscoveryServiceBaseAddress to
the IP (or name) of the primary GH and paste it in the
%APPDATA%/Hexagon/RA

[._‘2{ C:\Program Files\Hexagon\RA\appsettings.ra.json - Notepad++ [Administrator]
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 7
cHHER A& 4Ry asEE 1 -EEEGEAu |« M E BIEES
B scttings.json | B hosts |8 raconfigami [ appsettings.rajson 2 Bh1951000—00—A_0PAL BIW Framer 2_master14_VST.bf |Bscnc
1 {
2 "AppSettings": {
3 "ConfigurationFilePath": "%ProgramDatat\\Hexagon\\R&\\Config\\RAConfig.xml",
4 "DiscoveryServiceBaseAddress": "http://esbar-roboaut-3",
o "DiscoveryServiceBaseRddressPort™: "80"
€ }
7 }
RA x + - (=] X
L s C J > - Hexagon > AppData > Roaming > Hexagon > RA > Search RA
© New T son = View (P Detaits
J Downlosds # Name te moddied Type Size
& o » [ togs
[) settings json 10/27/2025 12:34 PM JSON File KB

PN Pictures -
U Share foldes, #
O Music -

B Videos +

When opening Execution Manager in the secondary PC, rather than for instance
"http://localhost/execmanager/" it will need to say:
http://<IP or domain name of primary GH PC>/execmanager/

Setting up the cells afterwards can be done through the following steps: Splitting a
cell into 2 workstations.

Cell Hardware Setup

This section contains all the necessary information for setting up the com-
munication with HW devices available within a robotic cell (Robots, PLCs, Tracker,
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Scanners, external axes as Turn Table or Sliders).

FANUC robot

Communication with Fanuc robot controller happens via TCP/IP socket messaging,
with FANUC software versions see Robot Software Requirements

Recommended Options Minimim Options

R632 KAREL R632 KAREL
R648 User Socket Msg R648 User Socket Msg

H521 English Dictionary

R507 Ascii Upload

J971 KAREL Use Sprt FCTN ->
1742 (1)

624 Remote TCP
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Recommended Options Minimim Options

FVRC Virtual Robot

Most of the options are available by default, some are combined, split, or renamed
in different robot versions or configurations.

The final required option list should be verified with Fanuc support, depending on
HW/SW versions, e.g., American, or European robot editions, etc.
This option can be used to easily troubleshoot any connection problems between the FANUC robot controller

and HxGN Robotic Automation using the KAREL Config where the BLUEFIRECOM KL program can be easily

stopped and executed again in case of any errors in the TCP/IP socket communication that cannot be managed

otherwise.(1)

Wjes)ip| O T).l6 ] x|
PROC-0F 1 Wgnnre aborm requesy
Br_AUN UIRE 0 T2 ABORTCD EERE

Program MODE Status Comm 1,/30
BI gizix MANU ABORTED BlueFir>

MANU RUNNING BF comm>

MANU

MANU

ABORTED BF robo>
LR R R e

BFT_ESTOP MANU ######+# BF Esto>
i iy ol ol ol
HELLO WORLD MANU #**s#ssws

BLUEFIREFIX MANU ######%* BluaFir>
MANU #hsddddssn shdsbmds

BRI e ok oo ok i
MANI #ddddddd wddedded

(=T - . W S
Ig
=

B
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Configuration

Robot and the PC must be configured in the same domain. Configure the robot
TCP/IP following the next steps from the robot teach pendant:

e Press Menu / SETUP (6) / NEXT (0) / Host Comm (9)
o Select TCP/IP (1) in the list and press DETAIL (F3).

e The TCP/IP address can be found on this screen.

* If you change it:

» Enter IP and Sub net mask.

» Click “Next.”

e Click “Init.”

e Restart Controller.

On the computer, open the network settings, right click on the ethernet network
adaptor used to communicate with the Robot, and go to its properties:

- e et e i g 'H‘
S - . o
M*h h" PR 'il::* e ?r &Sie
kl'ﬂ” TawEEs
—r— L T
L e
%
B Cevee wnka
[ e r—

Set the TCP/IP address according to the robot address: the computer must be on
the same domain.
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U Prepiedades de Ethernet

Funciones de red  |sa compartido

Conectar con;
5¥ Intel(R) Ethemet Connection (2) 1213-LM

Esta conexidn usa los siguentes slementos:

) B Clente para redes Microsoft a
| T Jgn compartsd de archives e mpresaras para redes M
b B LiveaS NDIS 6 Flter Driver

W 3 Programador de paquetes Gio5

o B FoniChient NDIS 6.3 Packet Fiter Driver

w A Profocols de Infemet versidn 4 (TLF/1Pv4)

[ s Protocolo de muliplexor de adaptador de red de Micros
< >
Descingid

Frotacolo TCP/IP. B protocolo de red de Srea extersa

predeterminado que pemmite la comunicacidn entre varias
redes conectadas entre si.

| hoeptar || Cancelar |

Getting things ready!

94



Propiedades: Protoceole de Internet versidn 4 (TCP/IPwd)

Gereral

Puede hacer gue a configuraddn I[P se asigne automdticamente =i la
red es compatible con esta funcionalidad. De o contrario, daberd
consultar con el administrador de red cual es la configuraddn IP

apropiada. N
() Obtener una direcodn P sutomaticaments
(W) Uisar |a siguiente direccidn 1P
Direcddn IP: [ 192.168. 5 . 10 |
Miscara de subred: | 255.255.255. 0 |
Puerta de enlace predeterminada: | |

Dbtener la direccidn del servidor DNS automdicamente
(W) Uisar las siguientes drecdones de servidor DiS:
Servidor DS alternativo: s & e |

[ validar configuraciin al salr | Opdones avanzadas...

[hcwar ]| concer |

Follow the next steps in order check if the connection between the robot and the PC

is established successfully:

1. Ping on the Robot IP is succeeded (192.168.5.15). In case of more than one
robot, then different port Ip address need to be configured for each one. For
example, IP address = 192.168.5.15 for robot 1 and IP address = 192.168.5.20

for robot 2.
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Ping on the PC IP is succeeded (192.168.5.10)

TCP/IP 1/40 i
Robot name: ROBO

Port#l IP addr: 1
Subnet Mask: 255.255.255.0

Board address: 00:e0:ed:2b:86:4a
Router IP addr:*#stdkkkddthihrnrs

Host Name (LOCAL) Internat Addrass

1 D 192.168.5.10])2

2 ek ok i e e o o ok ok e e v vk e e e e o e
3 wwEkEEE R R W o e o i e o o R
4 whdkkhekh I T T T R R R T

et
[TYPL ] DHCP PORT PNG  |% HEw -

2.
If the Ping on the PC fails, then check:

1. PC Firewalls
2. Tryto change PC Connection Port

3. Check existing clients on the robot.
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FILE-O78 Auto backup complete
R1_HOME_ALE LINE 0 T1 ABORTED HEIEN

SETUP Protocols
1/11

Protocol Description

1 TCP/IP Detailed Setup
2 TELNET Telnet Protocol

3 sM Socket Messaging Device
4 PC SHARE PC Share Setup

5 PROXY Proxy Server

6 PPP Point to Point Protocol
7 PING Ping Protocol

8 HTTP HTTP Aut on

9 FTP File TraiPprotocols |[tocol
10 SMTP EMAIL S

2

ners

[ TYPE ) DETAIL 1

Make sure that a client with the IP of the computer exists and is started:
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SETUP Clients

FILE-078 Auto backup complete
R1_HOME_ALE LINE 0 T1 ABORTED EiTH

1/8

Protocol Remote State
kkkkkkkk hkkkkkkkx* [UNDEFINED]
FhEkdkkdkh *t********[UHDEFINED]
% g % dr gk ok *kkkkkkkx* [UNDEFINED]
SM 192.168.5. [STARTED

% ¥ % % ko ke k * * * D]
dh ok dk ok ok *kkkkkkkk** [UNDEFINED]
e 4 & & 3 5 8 ******t*t*[UHDEFINED]
kkkkkkkk kkkkkkkkk*k [UNDEFINED]

[ TYPE ] [ACTION] DETAIL [ SHOW ]
Installation

To establish communication with Fanuc robot it is required to install the correct

Karel scripts depending on the robot controller version.

The latest scripts for every supported versions can be distributed upon request.

/N

Follow the next steps:

1. Look at the robot controller version and ask HXGN Robotic Automation team

for the right package.

2. Download the package and extract files to USB drive. Make sure that the files
are directly copied on the USB root, not inside any folder.
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Locate the bluefire.cfg file in the USB, Modify and write the IP of the com-
puter that you are going to work with. Take also into account if cell has more
than one robot (this is the case for dual robot cells), then different port needs
to be configured for each one. For example, port = 6008 for robot 1 and port =
6009 for robot 2. Finally, this configuration must be the same in the cell.json
configuration file (see chapter Cell Json Configuration).

j] *bluefire.cfg - Notepad

File Edit Format View Help

IP= 192.168.5.10 <=2
Taghum=4
Port=6008

3.

4. In the “bluefire.cfg” check the default value for the following parameters and
change itif it is needed:

e UserTool=1

UserFrame=1

AutoExe=False

PwrNormal=BF_RUN

PwrSemi=BF_RUN

5. Change parameter AutoExe=False to True if you want to automatic run BF
after restart the controller

6. Put USB to UD1

7. Install files to controller:
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a. Click: Menu->7. File

b. Click: (F5) UTIL->1 Set Device->7 USB Disk (UD1:)

c. Select *.* (all files)->Enter.

d. Select BFUNINSTAL.CM->Enter.

e. Choice YES

f. Click: OK

g. Select BFINSTALL.CM->Enter.

h. Choice YES

i. You need see message “Execution is completed successfully.”
j. Click: YES

k. Installation script creates a log file in USB stick (INSTALL.LOG)

8. The bluefire.cfg file is copied automatically to the FR robot memory through
the installation script.

If for some reason, it needs to be done manually, please follow the next steps:

a. Click: Menu->7. File

Click: (F5) UTIL->1 Set Device->7 USB Disk (UD1:)

o

c. cSelect *.* (all files)->Enter.
d. Select BLUEFIRE.CFG->COPY_>CHOICE->FR:->DO_COPY
e. Extract USB drive from UD1.

9. Logfile is stored in FR:BFLOG.DG if has been previously enabled in Blue-
fire.cfg.

You can show this file in browser http://robotHost/FR/BFLOG.DG
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Do not forget to extract the USB from UD1. Otherwise, it will cause delays
in the robot reaction.

Execution

Run the Fanuc robot Karel following the next steps in Teach Pendant:

1. Click: Menu->6. Setup->Karel Config
2. Select: BLUEFIRE->F2->OPRT->RUN->YES

3. BLUEFIRECOM is running, BLUEFIRE is aborted.

W= ip) a]x

BF connection faled:67216
GRABTILE LINE 0 T2 aAsorTED [ERE

KAREL Config
No. Program MODE Status Comm

BLUEFIRE MANU ABORTED
BLUEFIRE n’.'.‘;__'.]b MANU RUNNING
BLUEFIREMOV MANU ABORTED

2/30
BlueFir>
BF comm>
BF robo>

MANU
MANU
MANU
MANU
MANU
MANU
MANU

dede e e e ok A ok
LA A A 2 8 8 &
e o o o o &k
e e o e o o &k
o o o o o o i
L 2 8 3 8 8 &
a o o o o &k

ok ek ok ok ok
LE R A 8 3 8
LR R 8 8 3
a ok e e o ok
o ok ke e o ok e
LR 8 8 3 8
LEE R L 83

ol
2
3
4
5
6
7
8
9
0
1

1
1 MANU  dedededesdedkdede e ok ok sk ok e ok

[T!'FI]l[DP‘RT]l DETAIL |[C:I'IDICE]|§HEI.P|3

After running the Blue Fire Karel in robot teach pendant user can consult the status
of the Karel in:
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1. Click: Menu->9. User-> Karel status and robot connection

If for any reason robot is not connected properly to the computer, or the
Generic Host is not running, the following message will appear on the

robot: Connection Failed.
i | | fC TPIF-138 TP: 192.168.5.10 diagnostic log
i

= | R1_HOME_ALE LINE 0 T1 ABORTED EEpSERUUSIHEE

BlueFire: Connecting...

487800 Opening connection:
487801 IP: 192.168.5.10
487801 Port: 6008

487824 Connection failed.
487824 Status: 67209

Retrying after 5.0 seconds

a.

b. Otherwise, the connection will be successfully established as shown in
the picture below.

Follow the next steps to establish the connection between Robot and HxGN Robotic
Automation application:

1. Open template project or create a new empty project.

2. In case the robot is not included in the template, go to modelling mode, and
import the right robot from your library.

3. Go to Calibration/Programming/Execution tab where the connection drop box
is enabled and change from simulation to the configured cell.
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4, Once you select the right cell if configuration is right then HXGN Robotic Auto-
mation is automatically connected with real Hardware.

5. The blue colour on the machines will turn to green after machines are con-
nected and user will be able to move the robot from Execution tab.

Troubleshooting

In case of failure, please provide the Fanuc controller backup.

Follow the next steps if it is not possible to connect:
1. Try to ping to the robot and make sure that all the cables are connected.
2. Tryto restart the Karel programs.
3. Try to restart the robot.

4, Make sure that the computer firewalls are not affecting the connection.

In case more information is needed, there are two types of logs which can help to
debug the problems:

» BlueFire.log

* BFLOG.DG
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® To enable robot logging to edit the bluefire.cfg. For that you will need to
i’
edit the file on the USB and perform uninstall and install again, the set up
the next parameter as is shown below:

“IsLogEnabled=True”

A Remove the "IsLogEnabled="True" parameter afterwards as it will delay the robot

cycle time!

KUKA robot

KUKA Robot requirement for new installation:

* KR C4 robot controller with TCP/IP connection to PC.

» KUKA.SystemSoftware operating system (see Robot Software)

» KUKA.EthernetKRL for data exchange via TCP/IP data communication (see
Robot Software)

Configuration

Obtain the latest Kuka software package

A Continuous Motion Group is available only from 2024_04_16 version.

In the BlueFire.xml file go to line 5 to adjust the IP and to line 6 to adjust the Port to
the address of your remote PC.

The address must be in the same subnet as the robot itself.
@ The default port is 49152
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Installation
1. Login as expert on the KUKA controller teach pendant.
2. Reduce the HMI and open the Windows Explorer

3. Copy the BlueFire.xml file into the folder C:\KRC\Ro-
boter\Config\User\Common\EthernetKRL.

4, Copy the other files into a folder of your choice on the controller (KRC\R1\Pro-
gram\BlueFire)

Execution

1. Login as expert on the KUKA controller teach pendant.

Stop and cancel the submit interpreter (Capital “S” on top)

10

. — T ﬁn e ; 95

O ERTRVETE: SUBMIT interpreter
- _ -
’ The logged-on usg
| : Pl st
r-t-\---hq- e s T i -
| Filter: Datai

i

FVINDOWS-3VESQ

R1

-

P’ ! | Mada

3. Select and start bluefirecom.sub from the folder navigation menu on the left.
4, Select bluefire.src from the same folder.

5. Activate automation mode and start the motors.
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6. Run the bluefire.src program.

7. Connect to the cell where the KUKA robot is installed in HXGN Robotic Auto-
mation to start the connection. For any issues, please connect with Kuka Dia-
gnostic.

A After replacing RJ45 cables, the controller might need a restart. KUKA con-
trollers are sensitive to cable switches and might slow down the con-
nection without a restart. If it is not connecting check if a firewall is active
on the PC where HXGN Robotic Automation is running. This sometimes
blocks the connection to the robot. If it is not connecting check if other soft-
ware is active on the robot (e.g., Metrolog i-Robot), that might interfere
with HXGN Robotic Automation.

Troubleshooting

In case of failure, please provide the Kuka controller backup.
Follow the next steps if it is not possible to connect:

1. Try to ping to the robot and make sure that all the cables are connected.
Try to restart the Karel programs.

Try to restart the robot.

A WD

Make sure that the computer firewalls are not affecting the connection.

In case more information is needed, there are two types of logs which can help to
debug the problems:

» BlueFire.log

* BFLOG.DG
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® To enable robot logging to edit the bluefire.cfg. For that you will need to
i’
edit the file on the USB and perform uninstall and install again, the set up
the next parameter as is shown below:

“IsLogEnabled=True”

A Remove the "IsLogEnabled="True" parameter afterwards as it will delay the robot

cycle time!

ABB robot

Configuration

» Get the latest RobotStudio 2025 installation package RobotStudio - Software
and digital | Software and digital | ABB.

» Locate the Ethernet port at the bottom left corner on the front of the ABB
robot controller and connect it to your computer using an Ethernet cable.

» Open Control Panel, go to Network and Internet, select Network and Sharing
Center, click on Change adapter settings, and set the IP address of the Eth-
ernet adapter connected to the ABB robot to be on the same subnet as the
robot's IP.

For example, if the robot's IP is 192.168.125.1, set the computer's Ethernet
@ IP to 192.168.125.10.

Installation

Open RobotStudio and create a new station.
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Execution

Click on the **Add-Ins** bar and download the required RobotWare 6.16 for
the IRC5 controller, which is a file with the extension ".rspak . Then, select
**|nstall Package** from the menu bar, locate the ".rspak” file in your user
directory, click **Open**, and the add-in will be installed.

] T [ —— a
[ e

1.

2. Create a new station.
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3. After entering the station, click on the controller, add a new controller, and
then click <Connect to Controller>.
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4. Enter the IP address of the controller to connect to.

a. then click OK to establish the connection.

b. Before connecting, locate the Ethernet port at the bottom left corner on
the front of the ABB robot controller and connect it to your computer
using an Ethernet cable.

c. Then, open Control Panel, go to Change adapter settings, and set the IP
address of that connection to be on the same subnet as the robot.

5. After connecting, turn the switch to power on the robot, and use the control
cabinet knob to set it to manual mode.

a. Then, click the button in the upper left corner of the teach pendant
screen, and sequentially click: Control Panel -> Configuration -> Topics ->
Controller -> Task.

b. Click Add to enter the following interface.

f— Manual Guard Stop R
=V CHTAD-LT-5807 Stopped (Speed 100%) x

Control Panel - Configuration - Controller - Task - Add
In order to add new all required inputs must be set to a value.

Tap a parameter bwice in order to modify it

Parameter Name

Task in Foreground

Type Semistatic
Main Entry main
Check Unsolved References 1
TrustLevel SysFail W
OK Cancel
[ mos_a
e | 12
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6. Change the name of the Task to RA_COM (must be in all uppercase English let-
ters), set the type to normal, change the RMQ type to remote.

a. Click OK to restart.

b. After restarting, the interface will appear as shown in the following

image:

— Awto Motors On
—_— v
—— CHTAG-LT-3807 Stopped (2 of 2] [Speed 1009

7 Production Window : <No named programz> fn FA_COM
Program Pointer not available

I_ROB1

RA_COM

Load
Program...
3 Wadow

PP to Main

7. Next, in the RobotStudio software, click on the Controller section.

a.

C.

In the tree structure on the left, right-click on **T_ROB1** and **RA_
COM** respectively.

Select **Load Program**, and load the corresponding program files
provided by the RA team.

Restart the controller.

8. After restarting, you can see that the controller displays the program content
of **T_ROB1** and **RA_COM**,
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a. Click the button in the upper left corner, then click in order: **Program
data** -> **string** ->**change scope**, and select **RA_COM**,

b. The interface will then appear as follows:

— Auta Hotors On ¥
=V T | CHTAD-LT-5807 Stopped (2 of 2] (Speed 100%) x
&5 Data of type: string
J Active filber:
Select the data you want to edit.
Soope: RAPTDJ RA_COM Change Scope |
Hame !'I"due ]_ll-udla | 1to3nf3 -
DefaultRobotName "ROB_1" RA_COM Global
QName "PC_SDK_Q" RA_COM Global
RAIPADDRESS "127.0.0.1" RA_COM Global
- - View Data
5 New... Edit Refresh o
e sem ol foi Jasu= %

9. Select "rapid address™ and enter the IP address of the host computer.

a. Similarly, under the "num " data type in program data, select "RAPORT"
and enter the port number.

b. Save the settings and restart.

10. After restarting, when connecting to RA, click on the production window, select
both the "T_ROB1" and "RA_COM" programes.

a. Click "pp to main".
b. Click the run button to automatically initiate the connection.

c. Inthe Programming module of RA, click the simulation toggle selection
box in the upper right corner to select the corresponding cell and con-
nect to the real robot.
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Troubleshooting

Encountering a limit mismatch error in RA

If you need to adjust the robot's limits, on the teach pendant, click: **Upper left
corner -> Configuration -> Topics -> Motion -> Arm*%*, The following interface will
appear, where you can click to enter and modify the limit values for each axis.

HManual Guard Slop

=
i = W CHTAQ-LT-SB0F Stopped (2 of 2) (Speed 100%) X

Control Panel - Configuration - Motion - Arm

Current type: Arm
Add new or select one from the list to edit or delete,
5 robl_1 13 robl_2
I3 robl_3 3 robl_4
i35 robl_5 3 robl_6
Edit Add Delete Back
Pria et e Fut_Com | ROB_1
window B o B ra_com |4 oy v )
T [ o St e S = A AN i =h T bl & 410 hle lfed b A S PR 1T el Wl T

Turn table and Tracker Slider are connected to the PLC and HXGN Robotic Auto-
mation communicates with them through the PLC. The configuration of the vari-
ables to communicate in a proper way are defined in the Cell.json file by default and
user do not need to do any other operation.

Configuration

Enter the IP address of the computer on the same domain of the PLC.

Open the network settings, right click on the ethernet network that you will work
with, and go to its properties:
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Set the TCP/IP address according to the PLC address: the computer must be on the
same domain.

B PLC Properties | Protocolo de Internet versién 4 (TCP/IPvwd) Properties x
Connect using: You can get [P sattngs assgned automatically if your network supports
this capabilty. Otherwise, you need to agk your network administrator
) Restek PCle GBE Family Controller 22 for the appropriate [P settings.
Configure... | (") Obtain an P address automatically
This connection uses the folowing tems: (@) Lise the following IP address:
) B Clerte para redes Microsoh A 1P address: [192.168. 1 .100]|
v :!Lhumpubdudemammmduﬂ
% 198 Programador de paqustes GoS Subnet mask: [ 255 .255.255. 0 |
& _u Protocolo de Intemet versidn 4 (TCP/1Pvd) Default gateway: | e |
O 4 Protocols de multiplexcr de adaptador de red de Mioros

W s PROFINET IO protocol (DCP/LLDF)

2 de protocclo LLDP de o Obvtain DNS server address automaticaly
< » () Use the following DNS server addresses:

1 1 Pr SErVEr: . : .

. rstal. || Uningal | Propetes | s | |
Deserigtion Alternate DS server: |—|
Protocolo TCP/IP. B protocolo de red de drea extensa
ey e vanes [ Validate settings upon esit | Advanced... |

. \ ok ][ cance |
OK || Concel |

Try to ping to the PLC typing the IP on the web browser to check if the connection
between the PLC and the computer succeeds. The following picture will appear.
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SIMATIC S7-1500

CPU 1511C-1 PN

Make sure that you also configure the same PLC IP in the Cell.json file.

For example, if the PLC IP Address is 192.168.1.160, in cell.json file should
be like below:

"PlcSettings™: {
"Url™: “opc.tcep://192.168.1.160"%,

Execution

Follow the next steps to establish the connection between Turntable and Tracker
Slider with Robotic Automation application:

1.
2.

Open a template project or create a new empty project.

In case the Turntable or Tracker Slider are not included in the template, go to
modelling mode, and import the right machine from your library.

Go to Calibration/Programming/Execution tab where the connection drop box
is enabled and change from simulation to the configured cell.

Once you select the right cell if configuration is right then HXGN Robotic Auto-
mation is automatically connected with the real Hardware.
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The blue colour on the machines will turn to green after machines are connected
and users should be able to move machines from Execution tab.

Troubleshooting

It is possible to access the Siemens diagnostic page to check for any issues in the
PLC.

Trackers and Scanners

Make certain the trackerbridge settings are configured correctly as described in
Tracker Bridge

Leica Scanners

Please refer to the Leica documentation on how to set up the connection with
AT960 tracker and either T-Scan 5, AS1 (also using the scanning extension), and AS1
XL scanners.

AS1 Scanning extension

Once the extension is added in the RA template project, you need to follow Leica
documentation to mount and connect the extension on the robot and perform the
following steps:

1. Open Tracker Pilot as advanced user.
2. Select the target (AS1) and navigate to the info&actions tab.

3. Export the current probe file to backup your current configuration and align-
ment in case you need to recover it.

4. Click on Probe Extension and select the right extension and rotation.

Now it is mandatory to re-calibrate the new configuration using the proper sphere
and workflow.
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ZG Scanners

Please refer to the ZG documentation on how to set up the connection with tracker
and scanners.

TCP and External Axis Configuration

How to define the TCP of the sensor on the Fanuc Robot

In the Robot Teach Pendant, MENU - 6 SETUP - 5 Frames, select the tool frame num-
ber 1 and click on DETAIL.
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Then, in the new window click on METHOD button where all the possible methods
to define the TCP are shown.

Torsl Frames Direct Entry

T
Frame Mumber: 1
1 Comment; Sessssssssssssssssss
: 0.000
0.000
0. 000
0. 000

@, 60
HDB: 0, 0, @

1 S Para{I]

1 i B XY)
4 Tag geer + F
§ Fousr Pzint

& Swech oAy

There are two different options that can be considered to correctly define the TCP

for the sensor:

1. DIRECT ENTRY. In this case, it is the user who just needs to copy the cor-
responding values from Robotic Automation. This information will be found in
the project tree, under the Robot, tool properties.
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SIX POINT. Considering the sensor as a complex tool (its Z axis is not parallel to

the Z axis of the face plate), user will need to follow the Six Point method to
manually define the TCP. Recommended option is to use the Six Point (X2).

Fool Frame Jix Point (EE) L
Frame Wamber: 1
L H 48.7 ¥i 2.3 B SE0.8%
_H 454 i -1.7 W —04.%
£
Approach poant 1 EMINIT
Approach point 2 EMINIT
Approach point 3: ENINIT

oriest Origin Peint: ONINIT
X Directios Poimv: ENINIT
E Direction Poime: CNINIT

Aetive TOOL SENUTOOLMUM[L] = 1

e =1 = =1 I i

For more information about how to record each one of the points check the Fanuc

manual.
How to ensure that the TCP is defined properly on the Fanuc robot

Each tool mounted on the robot must be configured to the supplier's specifications.

Leica AS1 TCP

Following the robot tool definition from Leica used for the AS1, it should be con-
sidered the next two points:
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1. TCP is defined in the middle of the scan line and working range.

The following axis direction:

4

e

Front view (Face 2) Side view (Face 1)

Case 1. Fanuc Robot is fixed

First, it is needed to make sure that the right tool frame is selected (1 by default),
and the robot is in Tool coordinates before moving.
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Busy

R

o

BlueFire: Connecting...
182 .168.1.10:6008 Tool (.=10) 1

1305827 Session closed E;r 1
1305827 Connection established

1305855 Send: =Start init® Group 1
1309607 Init timeout [Robot] Ext

ARARTATE e mmd mm = m e

Then move the robot in X, Y and Z axis and check if the orientations are correct. Fin-
ally, rotate X, Y and Z and TCP should be static while robot is rotating in each of the
axis around the TCP.

Case 2. Fanuc Robot mounted on slider or 7th axis.

In these cases, it is especially important to configure the 7th axis properly. If not, the
TCP will have a non-desire behavior.

1. 7th Axis Configuration

It is recommended to use Roboguide to facilitate the configuration of the 7th
axis.

a. ldentify in which axis of the robot we should define the 7th axis. To do
this, simply upload our backup robot to Roboguide and display the
robot's coordinates by clicking on its base. If the user does not have
Roboguide license, consider that the x axis is always the side where
cables are plugged in the robot.
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b. Move the robot to 0°in all joints.
c. Identify in which robot axis the slider is defined.

Once done, it is required to do a cycle power using CTRL starting mode.

(73} [ 2 veiata ] 100

Select & STATE mode for the neXt SCArTup.
This will cyele power.

e. Inthe main screen, click on the MENU button and select the
MAINTENANCE option.
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and press F4 (MANUAL).

“Extended Axis Control”

Then continue selecting Group 1.

f. Select using the cursor
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g. Select first option to Display/Modify Ext Axis and press enter to continue,
then enter the axis to display/Modify (it will be 1 in this case)

#s+% ENTEHDED AMIS SETTIHG PROGRAM ##++
es#e Exl Aziz G: 1 Ia

IMialiZalion ¥Eaees

ING PROGRAM wrve
iEializatiogn #esase

E1 E2 EZ
Tetsl Exi Axism = | = =

dModidy Exi awis 1-D
i _axe

E1 E2 E2
raup 1 Tatal Ext Axig = | + =
Dispimy/Modi Ty Exi mxia 0=~3
Add Ext_axas
miate Ext! azed

i e Display/Medify(1-3)7

[=] [=] [=] (=] (=]
R e o R
B P EE el e T
e £ 0 2 ) A HEDEREE
aono. —HE Eono —HE
oono S HE T mEELE
TR | HR

- |
EnEE EnEEL ]

h. The Gear Ratio value can be easily verified by moving the robot on the
slider 1 meter and checking that the distance is correct with a tape meas-
ure.

i. For Ext Type option, make sure is configured as Integrated Rail (Linear
axis), that is mean option “1” need to be selected.
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j. Next step is to define in which direction is configured the extended axis.
Move the robot to 0 degrees in all joints, then considered that X axis is
the one where the cables are plugged, figure out in which axis is moving
the robot on the slider (X, Y or 2).
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k. Select the value for the right axis and press enter.
Depending on the placement of the gear motor the user may have to

change this configuration later.
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m. In the main screen, press FCTN button and select 1START (COLD). Robot
will be rebooted, and all the changes applied.
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n. Usually after changing the configuration, it will be required to apply DCS
changes and cycle power the robot to be able to use the robot in auto-
matic mode.

2. 7th Axis Check

Once 7th axis is configured, it's needed to check if TCP is working as expected.
For thar purpose:
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Move the robot to 0 degrees in all joints and select JOINT as coordinates.
Move robot in +/-J7. Make sure robot is moving in the expected direction

[

JLE 0,008 J2:
L H 0,008 J5:
EL:-1834,T731
JESAY Imberactlon;

OTET=T=T=T"T71]

0,000 J3; &, 000
0,000 J6; &, 000
0.000

and that E1 value on robot Teach pendant is also the expected one.

If result is the opposite of the expected there is need to configure again

the 7th axis, go to the option number 5 called Motion Sign (as shown in

the image below) and change value from TRUE to FALSE or vice versa.
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c. Move the robot to 0 degrees in all joints and select WORLD as coordin-
ates. Move robot in +/-J7 and the expected movement is that all joints
will be moved sliding on the slider to keep the TCP static.

If this is not the case, and TCP is not static user should consider two
options:

i. Change Motion Sign as explained in the previous step.

i. Change Extended Axis Settings. If user noticed that instead of the
expected movement the TCP seems to be moved like in a diagonal
trajectory try the following configuration. Select option 4 in the

extended axis setting menu. Try the different options (90, -90
degrees) until one of them meets the expected movement of the
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Ul Overview

HxGN Robotic Automation

After launching the HXGN Robotic Automation application, the user can click on:
1. Create A New Project to start building a new project from scratch

un

A Warning: the project name must not have any “.” characters (e.g.,
“MyProject” is a valid name but “MyProject.2023" is not).

2. Open An Existing Project. The Open Recent area can also be used to choose
a project that was recently used, and a Search bar helps to filter among them.

3. Clear Recent Files, to remove all files from Open Recent area.

4. Import, to extract and open a project from a zip file previously exported from
HxGN Robotic Automation

5. Settings, to navigate to the HXGN Robotic Automation settings, described in
detail in chapter Settings Menu

6. Manage License, to manage the activation of the license as explained in
chapter Configuration and Licensing

7. Help, to be redirected to the web help.
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HxGN Robotic Automation

Open Recent

HxGN Robotic Automation Ul can be divided into twelve fundamental areas.

—

. Application Mode Tabs

2. Specific Application Mode Toolbar
3. Special Mode Toolbar
4, Project Tree and Library / Alignment / Program Windows
5. Geometries / Measurements / Conditions Windows
6. Active Machine / Active Sensor / Active Program Line Buttons
7. 3D Graphic Window
8. Status / Execution Status / Connection / GoPro Windows
9. Properties Window
10. Metrology / Validation Engine / Collision Engine Buttons
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11. RA Main Menu Button

12. Top-right Menu

Application Mode Tabs

HxGN Robotic Automation Ul is defined by five main tabs defining the Application
modes, corresponding to the main user flows which are Modelling, Cell Layout,
Alignment, Programming and Execution

0 Cell Layout
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Modelling

This is an application mode for advanced users. The focus is to enable the user to
model any kinematic or static element. After modelling, you can export them to
your library (right-click) and in this is the way generate your own elements cata-
logue to work with.

Cell Layout

The Cell Layout mode’s main purpose is to create a virtual representation of a cell
with moving components. In this mode, the kinematic or static elements can be
imported from the library or directly by importing CAD models and placed accord-
ing to the cell layout of real or simulated cells. Existing cell layouts can be edited.

Alignment

Once the elements are positioned and oriented in the cell, the next step is going to
be Alignment. Aligning a cell means aligning the elements in the virtual environment
exactly according to where the cell elements are in the real physical cell. This step is
critical for the process since any difference between real and virtual cells will affect
path planning, collision detection, scans that will be received from the robot, etc.

This mode has a wizard to aid you with the alignment containing the following
steps:
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Aliumﬂ;nt Wizards k

Robot Alignment Wizard
Cell Alignment Wizard
Part Alignment Wizard
Best Fit Alignment Wizard

Add Reflectors Wizard

Robot Alignment Wizard

Cell Alignment Wizard

Part Alignment Wizard

Best Fit Alignment Wizard

Add Reflectors Wizard

The first step is to align all the elements in the cell, using the Cell Alignment. Then
with the cell aligned, the robot and the tool must be aligned to have them placed as
they are in the real cell in the most precise way.

Lastly you can Add Reflectors through the wizard that are either linked to the Rotary
Table (and will rotate with it) or placed at fixed location within the cell. Reflectors
can either be added through picking on CAD (selecting it in the cell Ul) or through
measuring them with the tracker.

In case a new part must be aligned in the cell, Part Alignment wizard is available to
simplify the process.

Programming

In this application mode, the user can:
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5.

. Create Programs in Manual or Automatic Mode for Part Inspection.

Edit existing programs e.g., to adjust them to be perfected for the required
task the robot will perform.

Validate the programs to be collision free and simulate the program.

Set the program specific properties (define the Metrology application to be
used).

Get the features from the connected Metrology application.

Depending on the application the following could be considered:

1.

If the program will be for measuring parts and executing it online (not sim-
ulation), make sure your cell is aligned, the robot and tool are calibrated, your
fixture, and part are loaded, properly aligned and the features you are plan-
ning on measuring are imported (from Robotic Automation or Metrology).

If the program will be for measuring parts and execute it online, make sure
your cell is aligned, robot and tool are calibrated, you have the Rotary Table
Compensation map in case there is Rotary Table in the project, your fixture
and part are loaded, properly alighed and the features you are planning on
measuring are imported.

Execution

Application mode where the user can:

Execute Programs Offline to simulate the inspection process and see the sim-
ulated data.

Execute Programs Online to collect actual data that is sent to Metrology.
Control the Program Execution (start, resume, stop)

Export programs to be executed by Execution Manager.
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Specific Application Mode Toolbar

This toolbar changes depending on the Application Mode in use, and it will be
explained in detail in the dedicated chapters.

Special Mode Toolbar

Special modes toolbar is found on the left side of the window.
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Regular Selection

Regular choice / polygonal selection controls the way elements are selected on
Robotic Automation. As you can see in the image below, regular choice makes the
mouse cursor able to select a single object.
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Polygon Selection

Polygonal choice makes the mouse cursor to be able to draw a polygonal area
where cell elements are present. Do the choice with the left button of the mouse
and do right-click when the desired polygon is created, then all the cell elements

within the polygonal selection will be selected and highlighted after pressing the
[Enter] key.

The polygonal features are linked to the camera view, zooming in and zooming out

from the 3D world will change the world view, but the polygonal selection will stay the
same size!
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m Modelling

@ @ Q

Polygon Features Selection

Polygonal choice makes the mouse cursor to be able to draw a polygonal area
where cell elements are present. Do the choice with the left button of the mouse
and do right-click when the desired polygon is created, then all the features within
the polygonal selection will be selected and highlighted after pressing the [Enter]
key.

Pick on CAD

Pick on CAD is a special mode, used to adjust robot position using the TCP (Tool
Center Point) or directly create manually robot positions. It can be only activated in
programming mode, see Pick on CAD

Show/hide grid

Toggle the “Show/hide grid” button to visualize or hide the grid in the graphic win-
dow.
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Enable/disable drag

Toggle the “Enable/disable drag” button to be able to drag or to disable the drag-
ging. If dragging is disabled, if the user tries to drag the object, it won't move.

m Modelling
» & O

B Project

gt

SecurityDevices
! Workspaces
Targers
E Cellltems
W Box

¢ Enable Drag {BSeLbY

" Machines
¥ Sensors
A, Fixtures

& Parts

» Advanced Search Options
_J |
= Geometries [Box]

* Geometries

W Box
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Enable/disable snapping

Toggle the “Enable/disable snapping” button to be able to snap or to disable snap-

Modelling
» @ Q

= Project

& Machines
¥ Sensors
%, Fixtures
& Parts

Enable Snapping

ERE Yo

v Ad d Search Opti
=

= Geometries [Box]

~ Geometries

W Box

m Modelling
® @ O

M Project

E Cell

" Machines
Sensors
Fixtures

Parts

» Ady d Search Opti
-

£ Geometries [Box]

¥ Geometries

& Box
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Alignment Mode

Alignment brings the possibility to the user to set up constraints between objects or
features to align them.

1. Name of the object that you are currently aligning.
2. Select the align mode: coaxial or parallel.

3. Selections switches:

a. Lock Objects: if checked, the object will be locked after finishing the align-
ment.

b. Single Constraints: if checked, the single constraint mode will be selec-
ted.

c. Multi Constraints: if checked, the multiple constraint mode will be selec-
ted.

4. Extraction features modes:

a. Feature: extracts feature from object.

b. Feature from points: extracts feature generated from points.
c. Surface point: extracts point from surface.

d. Edge point: extracts points from edge

5. Reset or close the current alignment.

For more details on how to use the manual alighment mode, please refer to Manual
Alignment Workflow
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Properties [Alignment Mode]

Alignment Object

Lock Object

Single Constraint ]

Multi Constraints

* Extraction Options

* Constraints

Measurement Mode

1. Extract from CAD: if checked the features that you will measure will be from
the CAD.

2. Free Point: to calculate the distance between two free points selected in the
cell.

3. Distance: to calculate the distance between two surfaces selected in the cell.
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4, Angle: to calculate the angle between two surfaces selected in the cell.

“ Properties [Measuring T

* Modes

Extract from CAD [ 2

Snapping Frame Generation Mode

This mode is to generate frames to an object. Please refer to Modelling.htm for

more information about its usage in Modelling mode. A snapping frame is a point
added to a cell item, once 2 objects with snapping frames get closer, a bubble
appears and if we bring them close enough and stop dragging, the items will be
aligned by the snapping frame.

There are few options to extract features:
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1. Feature: extracts feature from object.
2. Feature from points: extracts feature generated from points.

Surface/Edge: This is to extract the point from Edge between two surfaces:

*. Propertees [Srupping Frame Cenerstion Mode]

* Dxtraction Optona

4, Surface point: extracts point from surface.
5. Edge point: extracts points from edge.
6. Select the object that you want to create a snapping frame on.

7. Pick first axis of the frame then pick the second axis of the frame and to finish
pick the origin of the frame.

8. Pick the origin of the normal and then pick the origin of the normal again.

9. Pick the origin of the point..

Ul Overview 148



Properties [Snapping Frame Generation Mode]

* Extraction Options

$

Select Object

Box

t
First Axis
Second Axis
Origin

* Frames

Once the object and the frames conditions are selected, we can see a preview of the
position and rotation of the frame. Also, we can choose into “World Coordinates” or
“Local Coordinates.” Then we can press “Create” to create it or “Reset” to reset it.
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“ Properties [Snapping Frame Generation Mode]

at'!' T'-

Select Object

First Axis
Second Axis

Position X -2232.99 Y -1.45 Z 877.26

Rotation Rx 90.00 Ry 0.00 Rz 180.00

* Offset
World Coordinates (P

Local Coordinates n

Position X 0.00

Rotation Rx 0.00
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Attach Frame Generation Mode

This mode is to generate frames to an adapter. Please refer to Modelling.htm for
more information about its usage in Modelling mode.

1. Extraction features mode.

2. Feature: extracts feature from object.

3. Feature from points: extracts feature generated from points.
4, Surface point: extracts point from surface.

5. Edge point: extracts points from edge.

6. Select the adapter that you want to create attaching frame on.
7. Select the axis and the origin of the frame.

8. List of the frames created on the adapter.
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Properties [Attach Frame Generation Mode]

* bxtraction Options

s 2

Select Adapter

Adapter

* Frame
First Axis
Second Axis

{}Irlguﬂ

* Frames

Once the adapter is selected and the axis and the origin are picked, we can see a
preview of the position and rotation of the frame. Then if you want to create the
frame you must click on “Create” and then the frame will be created and will appear
on the list. We can reset as well if the preview is not how we expected and try again.
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“. Properties [Attach Frame Generation Mode]
~ Extraction Options

[

Select Adapter

Adapter

* Frame
First Axis []
Second Axis ||
Origin

~ Preview

* Preview

Position X 2555.50 Y 565.31 Z 686.02

Rotation Rx 0.00 Ry -54.11 Rz 90.97

e Offset

.

World Coordinates

Local Coordinates

Position

Rotation
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Feature Generation Mode

Click the button to open the Feature Generation Mode, see chapter Feature Gen-
eration Mode for more information.

Project Tree / Library / Alignment / Program Windows

This window is divided into two tabs depending on the specific application mode
used.

e If using either Modelling or Cell Layout modes, the Library and Project Tree
tabs will be shown

* In case Alignment mode is used, the Project Tree and Alignment tabs

» Using either Programming or Execution modes, the Program and Project Tree
tabs.

WE Celllvems

Workszation

L M achines

¥ Senszors
%, Fomures

& Pars

v Advamced Search Options
_N
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The Project tree is defined by five areas:

1.

Cell: in this list, you can find:

a. Lights: currently not supported
b. Security devices: currently not supported
c. Workspaces: Any workspace the user created will be displayed here.

d. Targets: Any reflectors created either manually or through the rotary
table compensation will be displayed here, as well as T-Probes.

e. Cell items: All the items in the cell will be displayed here (walls, fences,
and other physical objects).

f. Workstation: defines the cell elements used by the project as defined in
the Cell.json configuration file (see Configuration and Licensing.htm).

Machines: On this list, you will find all the machines this project has (Robots,
Sliders, Turntables).

Sensors: All available sensors (for example Trackers) will be displayed under
this tree.

Fixtures: All fixtures in the cell will be displayed here.

Parts: All the parts in this cell, including their features, will appear under this
tree.

Similarly, the Library is composed by four areas with the same definitions supplied
above for the project tree:

1.

A W DN

Machines
Sensors
Tools

Cell Items
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For details on the Alignment window please refer to chapter Alignment - Leica.htm

Pro Tip: by selecting any item in the Project tree and using the [CTRL + F]
keyboard shortcut, the focus will be jumping to the selected item in the 3D
Window.

Search bar and Advanced Search Options

Project, Program and Library windows have a search bar where the user can write
the text to be search within the project tree, library items or program commands,
respectively.
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Programming

ir

tobot Home Motion
0005 « SCAN_TT_POS_0

0006 i IRnI.'.-nt Joint Maotion

0010 Ly IH Home Maotion 1

0011 SCAN TT POS 1
0014 ir ot Joint Motion 1
0018 HOME_END

0019 Loy IF-‘.L}I:u:-t Home Maotion 2

r|:-|:-

* Advanced Search Options

£ FANUC M-20iD121 B Leica AT 960 {y SCANTT_POS.D

By clicking on Advanced Search Options, it is possible to show added capabilities.

In Project window it is possible to filter the features by the geometry types available
within the project.
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In Program window is possible to:
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Filter command by type selecting
r‘rugram .

Z W O

tOGRAMMIMNG

itin the Command Type drop-down menu:
Prr:qr',r'am .

A W 0O

MANUAL PROGRAMMING
HOME 0001 4 HOME

o [ Mation
“ ||.uer. Motion obot Home Motion

E*lTurnT.lI:-h: Home b 0005 & SCAN TT POS 0
t Home Motion 1
0018 « HOME_END

0019 La | Robot Home Motion 2
l.q]E-'I-ur'I Measurement Cmid

ooo
a1 AN_TT_PO5 1
o012 -_pITurrlT.lI:-Il: Joint Mation

0013 '(;:]M-l'.
A a 1 L S
= Advanced Search Dphnn:
Show Groups

= Adwvanced Search Options

nmand Type G

Showr ups v

Chesar Filters

1 a Multi Comment

Command Type | Robot Home Mation

Clear Filters
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Show or hide the command groups after searching for specific text with the
search bar by checking the Show Groups checkbox:

Program

A W@ 0O

MANUAL PROGRAMMING
a HOME
ot Home Motion

le Home Motion

ot Home Motion 1
HOME_END
ot Homie Maotion 2

l.": TurnTable Home Motion 1

hiome

* Advanced Search Dptions

Showe Groups

Command T_, pe

Clear Filters

Ul Overview

Program
¢ F~ B 0O v x
MANUAL PROGRAMMING -
'.ﬁIF!-::-I:u:l'I Home Motion
U."ﬁl TurnTable Home Motion
_‘IHI_JhI'” Home Motion 1
i ﬁll!-::-lu:l'l Home Motion 2

ﬂ."q‘.ITurnTah!c Home Motion 1

home

* Advanced Search Options

Show Groups
Command Type

Clear Filters
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Perform a multi command comment for all the commands of the same type:

Brigram

Program and Subroutine filtering

Under the program toolbar, a dropdown can be found containing all the programs

and subroutines.
This dropdown has a filtered list, so typing in the search field will filter the available

programs or subroutines in the list.
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Program
/s m 0O
2tracker
G2l
B3 Auto path testing
E BIW_demo
B3 BIW_short
G2l Check Safety
B3 COMPLETO_PLL_VALIDATED
k3 continuous motion Eroup
B3 MAIN
B3 PCOmis2024.1 testEM
B3 PCDmis2024.2_EM
G2 Program
3 RA_Inspire

B3 RA_PCDmis_2024.1_2sliderPOS
G RA_PW_2sliderPOS_N-A
B3 RA_PW_2sliderPDS_R.P.
1 B3] Robot Calibration
G2l SPH Alignment
B3 SPH Check

3 SPH check alignment
Llear Filvers

° Multi Comment

Geometries / Measurements Windows

This window is made of two tabs:

Ul Overview 162



~ Geometries

Geometries (always visible in all modes): this area has the geometrical objects
files that are associated with any items modelled within the cell (e.g., a robot
joint CAD drawing).

= Project

s >

F | Model

i J# Base

i G Lnk1
4 o Link 2
a 4 Link3
4 # Link4
v # LinkS

v B Tools

= Calibrations

¥ Advanced Search Options
i ]

8 Geometries [Link 1]

* Geometries

W 3D ARCMate1200_M-20N2Av01 N S @
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2. Measurements (visible only in Alignment, Programming and Execution
modes): this area will hold the points measured by the tracker and the COP
(Cloud of Points) acquired by the laser scanner during program execution.

Measurements are greyed out in case the simulation player did not arrive at
the time stamp they are generated yet.

The eye icon controls the visibility of a single measurement (point or point
cloud) or the whole program
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& Measurements
All programs

Program

'1— Point 1
'1— Point 2
'1— Point 3
'1— Point 4
& TT1 COP1 (Leica AT 960)
'1— Point 5

©
©
©
©
©
©
©
©
©
©
©
©

COP data can be exported by right-clicking on a Point Cloud object and selecting
Export Data.
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& Measurements

All programs

—I— Paoint 1
—I— Paoint 2
—I— Point 3
—I— Point 4

& TT1 COm
_|_ Point® 5o To Program Line

—I— Paoint §
—I— Point 7
—I— Point 8
& TTZ COP1
& TTZ COP2

[0 Export Data

000000000 O0

A pop-up will appear allowing the user to select the .txt file where the COP data will
be saved as an ordered list of X, y, z coordinates and click on Export to save the file.

HxGN Robotic Automation

File Hame ExpomDars 2910 120230055 F5 330 o
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Active Machine / Active Sensor / Active Program line buttons

This area in the lower-left corner of the Ul shows the selected elements of the pro-
jects.

€ FANUCM-20iD12L | @ LeicaAT960 | </> MyProgram

1. Active Machine: the machine currently selected, e.g., a robot or a rotary table
2. Active Sensor: the sensor currently selected, e.g., the Leica AT 960 tracker

3. Active Command: the program name (e.g., MyProgram) or program com-
mand currently selected

Graphic Window

The Graphic Window can be divided into eight parts:

Fit all in view or Zoom in Selection

—

Graphic Menu

Collision Menu

A WD

View Modes

5. Manipulator to Drag and Rotate Selected Items
6. Cell Coordinate System

7. Object Position Lock/Unlock

8. Object Visibility Show/Hide
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Status / Execution Status / Connection / GoPro / Windows

This window is divided into five main tabs as described below.

T Category T Message

Status

The Status window will show all the information, warning and error messages from
the various user actions or software actions (errors in loading, CAD (Computer
Aided Design) loaded, program started, etc.).

lcon Count Time T Cawegory T Message

1 f 115:2 Preparing cads fo

Execution failed. : Process was can
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Execution Status

The Execution Status window helps user to follow the flow of the program exe-
cution and see errors that only happens during the execution. It reduces the num-
ber of status messages that are seen in the status windows and make the working
flow easier to understand.

E Execution Status

Command Name T  Log ltem Type T  Message

Robot Home Mation (26) (1) End
Robot Joint Maton (100 (1)
nt Mation (100 (1)

Robaot Joint Mation (14)

o T

Connection
The Connection window will show:

1. On the left side, the various cell items including their icon, name, and con-
nection state

2. Ontheright side, the selected item details. By default, the item coordinates
are shown in joint space (e.g., for a 6 DOF robot all the 6 joint values).

# Connection

“\ FANUC M-20iD12L a1 | 0.00000 I gy ) 2400000 [

\ idle a3 ) 000000 r g4 ) 0.00000 Il

AS1Scan o5 ) 4200000 as ) 0.00000 r

'FUT 0,0,0 * Inputs/Outputs
2 Inputs | ® 1

Outputs & 1

To visualize the position of the robot TCP in World coordinates, it is possible to
toggle the E button. To restore the joint value view it is possible to toggle again the
@ button.
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# Conne

Name State

= FANUC M-20iD12L ¥ . ) y ) 001790

FANUC M-20ID12L ConnectedToSimulator

Idle , ) 2870.30768  fmm)
AS1Scan o 19300000 ., ) 1.55257€-003 7

FUT,0 o, ) -90.00135

* Inputs/Outputs
Inputs | ® 1 @
Outputs & 1 @

The cell item details will also show more information depending on the item selec-
ted.

* The robot will show the tool connected and the inputs and outputs.

* The tracker will show the scanner face or the reflector to which is locked to.

ra
L J

&

¥ Conmetiion

33,23068

Conmected ToSemulsio
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Additionally, the window will have an option to access the teach pendant for the
selected cell item by clicking the @ button.

GoPro

The GoPro window is a viewport from either the tracker or the scanner’s point of
view. This window can be activated through the teach pendant.
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Properties Window

This window will show the properties of the selected item in the cell or program
command and in general is used to allow the user to specify the relevant para-
meters of the item or action that is being executed.
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“ Properties [Leica AT 960 LH]

Name

! I Leica AT 960 LH

$$
* Visual
Position X ¥
Rotation Rx Ry

Cell item color shown in command and connection

' Physical

* Tracker
LMF
Ip Address

Tracker Id

Serial Number

Range
* Controller Parameters
Lock Externals
Lock for drag
Continue on collision
* Tracker Settings
Rms Warning Tolerance  0.07000
Rms Error Tolerance 0.10000

Is Powerlock On
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Metrology / Collision Engine Buttons

This area has two buttons: starting from the left, the first button is used to connect
with a Metrology applicationand the second one to interact with the Collision
engine.

The buttons have three colors:
1. Grey: this means that HXGN Robotic Automation is not connected to the met-
rology SW or Collision engines is disabled

2. Green: this means that HxGN Robotic Automation is connected to the met-
rology SW or Collision engines is ready.

3. Red: this means an error happened connecting with the metrology SW or Col-
lision engines is not ready.

Additionally, in the right part the user can define the measurement unit system
between Metric, Imperial or Custom using a drop-down menu.

L Metric =

Special interactions

* Right clicking menu on the tracker will give a shortcut to some of the existing
functions and an additional option to point the tracker at a certain point in the
3D space. The tracker laser will then try to reach the point and stop at any
intersecting CAD. Only in case of the ATS800 will we paint the tracker line in
the 3D space.
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RA Main Menu Button

The RA main menu can be opened by clicking on the RA icon (# ) on the top-left
corner of the screen.

HxGM Robotic Automation

u Modelling

:.i._ I.:::::

The possible actions are shown in the picture below in the left menu available on
light grey background and are self-explanatory.

1. New, to create a new project
Open, to open an existing project

Open Recent, to open an existing recent project

E

Save, to save the project
5. Save As, to save the project as a new project specifying a new name
6. Export, to save the project in a compressed .zip file format

7. Import, to extract a project from a compressed .zip file format previously
exported.

8. Settings, to navigate to the HXGN Robotic Automation settings, described in
detail in chapter Settings Menu

9. Help, to be redirected to the web help.

10. About section has information about the HXxGN Robotic Automation version
installed and the license key in use.

User can also consult the EULA and the Legal Notice about 3rd party software
in use by clicking the EULA and Legal Notice buttons respectively.
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User can opt-in for sending analytical data to Hexagon to improve HXGN
Robotic Automation by enabling the relative toggle switch. If enabled, the dia-
gnostics collects crashes and errors, reporting the following data about the
event occurred:

* Device Name
* OS

e UserID

* Country

* Language

e Date and Time

When any personal data is collected, such personal data will be processed per sec-
tion 9.3 of the EULA
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HxGN Robotic Automation

Deactivate

EULA

Legal Notice

Send analytical data to Hexagon L]

Settings

Within the RA main menu, it is possible to define the global settings of HXGN
Robotic Automation in the different sections described below.

General
The general settings have folder locations where:

1. CAD Folder: store/load the CAD folders.

2. Library Folder: store/load the cell item library folders.
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HNew CAD Folder CAUs

Libwary Folder ALl

Collision

To enable collision detection using a switch button.

Dragging

Advanced settings for the dragging mode in the 3D Window.
1. Snapping Angle: default value is 5°
2. Snapping Length: default value is 10 mm.
3. Snapping Proximity: default value is 7000 mm.

Region

To change the Language settings (e.g., English).

Graphics

To change advanced graphics settings as depicted in the picture below.

Enable Visual Effect will improve the visual representation of the cell items but may
affect the performances.
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@

New Callout Font Size
Open Show Axis Triad
Enable Visual Effects

Open Recent Filter

Show Cell ltems L ]
Save Show Machine ltems [ ]
Save As Graphics
Export
Impart

Docking

HxGN Robotic Automation application GUI (Graphical User Interface) has several
panels showing in different Tabs (Modelling, Cell Layout, Alignment, Programming,
or Execution). The user has the option to Show that panel or Restore Layout to

default.
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©

Mew
Properties v  Show
Open Programs v  Show
Open Recent Library v Show
Project ¥  Show
Save Status v Show
Conditions ¥  Show
ol Geometries v  Show
Export Docking - Timeline v Show
Connection v Show
Import Calibration v Show
Measurements ¥  Show
Show GoPro ¥  Show

Help Restore Layout

To rearrange a panel, click on the panel with the mouse, hold the left mouse button
and drag the panel to any location. Releasing the left mouse button will place it in
the new desired location.

For example, if you want to change the programming panel, click where the red
arrow with mouse. Hold the left button and drag it; a preview of new location will be
shown in yellow, if you position it above one of the arrows:
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Programming
i [ <

Program

Once you release the left mouse button, it will be positioned in the desired new loc-
ation. In any stage, use can go to Settings | Docking and click on Restore Layouts.
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Measuraments

¥ Connection

Tracker

This section is used to configure Leica Remote Buttons when using a Leica sensor,
e.g., using a T-Probe for starting a measurement by clicking the A Button.
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Leica Remaote Buttons
A Button Up

B Button Up
C Button Up
D Button Up
A Button Double
B Button Double
C Buton Double

D Bumon Double

StartMeasurement
StopMeasurement
DeletelastPoint
NewSmartFeature
Mone

Mone

None

None

Tracker

Robot Settings

This section allows to change default Joint Motion Speed (10% override) and Linear
Motion Speed (400 mm/s).

Cloud of Points settings

This section allows to change the COP sparsity (e.g., 1 means that 100% of points
will be shown, 10 means 10% of points will be shown) and visualize or hide the point
normal vectors.

Simulation Settings

This section defines the simulation accuracy in Hertz. The higher the number, the
more “snapshots” our simulation will take. This will mean a longer calculation time
and a higher accuracy in collision predictions.

Planning

In this area it is possible to define presets for the path planning algorithm to be
used to scan optimally the supported metrology features (e.g., circle or slot). It is
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also possible to define a new custom preset by defining a name and clicking on
Save in case the preset was previously saved or alternatively Save as new preset.

Plaring

Preset

Mlin Pacch Owerlap

Scan Masngin

Crossing

Messurement Robor Speed

Tik Angle

Line Widch [TScan)

o Profile (AS1) Bl

Sarew Sove o reew preset Delete Preset

Erwble Automatic Program Adjustmens L ]

Marsning Presers
Prset
Min Patch Owerlap
Sean Margin

Crossing

Measurermnent Robos Speed
Tilt Arghe

Line Wichth (TScan)

Scan Profile (A51]

Sarve Saee as new pr

Erable Autamatic Program Adustment (1

Colors

Define the colors used for the various elements of the application.

Sounds

Enable Sounds to emit the same sound emitted by the real AT960 sensor when a
measurement is collected.
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Import

Auto rename choice in case the imported project has the same name, following Win-
dows convention.

Top-right Menu

The top right area allows to connect with simulation or real cell installations using
the drop-down menu, user logout B, undo and redo changes made on the project
currently in use, save it with the relative icon and perform the usual operations as
minimize, expand, and close the HXGN Robotic Automation application.

Clicking on the B icon, the user is redirected to the web help page.

ABSOLUTE_CELL_DEMO Video_tutorial .:

Keyboard Shortcuts

Action Key Shortcut Comment
Copy Ctrl+ C
Add Program Ctrl+P
Add Joint Motion Ctrl+J
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Save Ctrl +S

Open Project File Ctrl+ O

Undo Ctrl+Z

Cancel Action Esc
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Execute F5
Execute Next Step F10

Execute Command Tab + Double- While on programing or execution
Click modes

Expand Tree Ctrl +"+"

Scoll up program line Page up / Mouse
Wheel Up

Move to the first program Home

line
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Pick on CAD Rotate Shift + Drag

Range Selection Shift + Click

Drag/Rotate by a Fixed Shift + Drag Rotates at 5° for rotation and 10
Step mm for translations

HxGN Execution Manager

The Execution Manager Ul is divided into ten principal areas as depicted in the fol-
lowing picture.

At the first execution the Home page is shown, and pages can be navigated from
the left side bar.
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|E|1’.A ¥ Execution Manager 3|e e (<]

A Workspace e ‘ e -

[ Flags E
Worksp

Playlists

Overview ~ : Overview ~ : Overview ~

|

Right Door scan Playlist) ® Collect Makers Playiist  ® Left Door scan Playiist ®
3 programs 2 programs 1 programs
0:1 o 0:1

Demo test
0:1

1. Toggle Side bar expands or collapses the side bar by clicking the burger
menu.

2. Side bar to navigate among the following pages:

a. Workspace page: page that allows to select and run desired program or
playlists, see the cell status and switch between automatic and manual
mode.

b. Flags page: allows to configure the flags and associate them to playlists.
Execution Manager running in automatic mode will listen to the flags set
by the PLC to execute the associated playlist.

c. Playlists page allows to create playlists made of existing programs.

d. Programs page shows a list of all the programs in the database and
allow the user to import programs previously exported with HxGN
Robotic Automation version 2.1.2 and newer. Additionally, the user can
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edit the metadata of a program.

= Y W Execution Manager

f Workspace
Workspace
[ Flags
Werkspace Logs
Playlists
Q
*. Programs

Top-right menu: to check the Cell Status (status of the cell items), change the
Language, change the User.

m @ 0O

3.

4. Manual/Automatic/Semi Automatic Mode toggle to switch between
manual or automatic modes:

a. In manual mode programs and playlists can be executed in the order
defined by the user.

b. In automatic mode the cell PLC will control the execution of the playlists
by sending the relative Flag Code to the Execution Manager that will auto-
matically select the corresponding playlist to be executed (unattended
cell).

c. In semi automatic mode the cell PLC will control the execution of the
playlists by sending the relative Flag Code to the Execution Manager that
will automatically select the corresponding playlist to be executed only
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after user confirmation (attended cell using e.g., barcode reader to
identify the part).
&

o @ 0

Manual Mode =

Manual Mode
Automatic Mode
Semi Automatic Mode

+ Playlists + Programs

5. Add a playlist or Add a program to the home page.

Workspace vs Logs choice to switch between Workspace and Logs view.
If Workspace is selected, programs and playlist added will be shown.

In case Logs is selected, the execution logs of programs and playlists will be
shown as picture below.

Workspace

Do A 20TR 1
Lag Fem Typs Command Nema Reditigra vl Mati
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Search bar allows the user to search and filter within the current tab by name
or part number.

= %4 W Execution Manager

A Workspace

Workspace
R Flags
Workspace Logs
Playlists
Q
@ Programs
7.
Workstation Selection Dropdown allows the user to select the workstation
to work with.
If the selected workstation doesn’'t contain any programs or playlists, this will
be displayed in a message.
No items.
Currently you don't have any items in Workstation 2
8.

HxGN Robotic Automation App Manager

Robotic Automation App Manager is a small utility that can be used to
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 Easily check the status (running / not running) of the Generic Host (the core
service manager that is responsible to coordinate all the services used by
HxGN Robotic Automation and Execution Manager.)

» Enable or disable running services

» Change settings of the HXGN Robotic Automation

Right Click menu and Basic Tab

RA GH not running ‘ RA GH running |

Robotic Automation App Manager is started automatically when windows user logs

in and its icon (@) can be found the taskbar.

HxGM.RAAppM anager
Stap Genent Host
Generic Host

Sheoww Comfaguiratenn Yo

By right-clicking on the icon, the user can Stop/Start Generic Host and show the con-
figuration window where it is possible to select on of the three modes in which Gen-
eric Host can be executed:

1. Windowless: Generic Host is executed as a console application without show-
ing the console window. This is the default value on new installation, and it
allows to communicate with the RDS agent but does not allow to interact with
it.
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This choice is the preferred one if working in online programming mode thus
connected to a robotic cell and not requiring interaction with RDS agent.

It requires user login to start.

2. Console: Generic Host is executed as a console application as above but show-
ing the console window. This is useful for easier debugging of issues in Gen-
eric Host and to interact with the RDS agent. This choice is the preferred one if
working in online programming mode thus connected to a robotic cell and

requiring interaction with RDS agent.

3. Windows service: Generic Host is executed as Windows service. This choice is
the preferred one if working in offline programming mode and not connected

to a robotic cell. Does not require user login to start and it is started at Win-
dows startup, without need for the user to login.
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Basic  Sensors Metrology Al Settings

|- GenericHostSettings

Starthode | Windowless

~GenericHostSettings:Discovery

UseDynamiclp | True

ServiceAddress | localhost

Locallp 192.168.1.1

ApiPort

~GenericHostSettings:HostedModules

HxGM.RA.TrackerBridgeService | True
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After changing the execution mode, either Windows needs to restart, or user needs
to log off to apply it.

The other settings will be explained in the configuration module. Configuration and
Licensing.htm.
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Modelling

This section is aimed for Application Engineers. Users do not have to model
@ robotic cells; they usually start using HXxGN Robotic Automation already con-

figured to work on the robotic cell installation where it is installed.
To be able to use the modelling capabilities, the users must have a valid Full

license.A Lite license type will not allow to use the modelling capabilities of HXGN

Robotic Automation

Machine Creation

HxGN Robotic Automation application has the capability to model machines which
include the following:

1. Slider: machine extension, which includes a fixed part and linear moving part
to supply more DOFs (degree of Freedom) either to a robot or a tracker.

2. Robot: industrial anthropomorphic robots:

a. Six axes robot (e.g., Kuka)

b. Six axes coupled robot - where there is a dependency between joint J2 to
joint]3. (e.g., Fanuc)

3. Rotary Table: part holder, which includes a fixed part and a rotating moving
part.

Prior to building the model the following must be prepared:

1. CAD file (format such as STP, JT, IGS, etc.) that must be capable of being sep-
arated into groups for each joint.
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2. Model name, data sheet specification of the Robot or Part holder or Robot
extension. This is usually a PDF file which has the specification drawing and
dimensions, joint ranges, and velocities.

When defining joints range parameters such as Min and Max, pay attention
that it is not allowed to have joints limitations which are wider/higher than the
limitation of the real robot.

3. DH parameters (for further explanation see chapter D-H_Parameters).

4, Offset Transform parameters (usually needed for slider).

HxGN Robotic Automation also supplies a Machine Creation wizard to simplify the

creation of machines.

m Modelling

Machine Creation

Tool Creation

Slider

Open a new project with Robotic Automation application and under Modelling tab,
click on the Import CAD icon to add the slider’s CAD file and check Split the CAD
switch (disabled by default).
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m l Modelling

Cell ¥ This PC » Local Disk (D) » Machine creation Flow
" Machines

§ Sensors Organize = Mew folder

% Fhoures Mame Date mod
o Quick access

& Downloads o mdcing
Slider_10-00013359-001_20160315.5TEP m

I Deskton o

o Parts

HxGN Robotic Automation

 CAD Import Options

Split the CAD

Import Construction and References

The CAD will show under Cell items as a Group. The CAD coordinate system may
need to be changed. Double click on the Group, the properties box will open on the
right, edit the RX, RY or RZ fields, and make sure the slider moving partis up to Z
direction (see the example below, RX should be 90°).
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Within the group it is possible to remove unnecessary CADs and divide into two
groups: fixed and moving.

After grouping correctly, the CADs in each group must be merged by right clicking
on the Group and selecting Merge.

User can find the CAD elements, and by selecting the [CTRL] Key, right click and
Group. Grouped CADs will be moved into Grouped Items in the project tree and
can be renamed as “Moving” by double click and rename them in the Property win-
dow.
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To group the fixed parts, user must hide the new “Moving” group that was just cre-
ated.
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B Project

©12.0 (12) Durchmesser Bohrung2[2]
@8.0 (8) Durchmesser Bohrung1
Flache118
Flache119
Fache120
Schnitt-Linear austragend(
Flache121
Flache122

W Verrundung2/

Schnitt-Linear austragen41

Qe
Qe
Qe
Qe
Qe
Qe
Qe
Qe
Qe
Qe
Qo

Moving

After removing all remaining unnecessary CADs, the user must select the remaining
CAD items, group them, and rename the new group to “Fixed” in properties as done
before.

The Moving group can now be shown again, and the two groups will be visible
within the project tree.
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To complete the modelling, the two groups can be merged by right-clicking, select-
ing Merge, and renamed again as “Moving” and “Fixed” as done in the earlier step.

If CAD orientation has changed, it can be fixed by changing RX or RY in the Prop-
erties window.

Slider creation wizard
After clicking on the Machine Creation wizard, on the Properties window:

1. Select Extension as machine type, select Create as machine dimensions, then
click Add Joint and select No Joint from the drop-down menu.
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Click again on Add Joint to add another joint selecting Linear from the drop-
down menu for the moving joint and checking External Joint. Once done, click
on the arrow on the bottom right to continue to the next step.

Y Propertie

"
&

OH Dvreralons jarm
Detine machine type
L S S Pam Holse
Dt e rraachanes demtershong

1".-nT: oy Fe * Create

."l1|i}_'lﬁ'

jart Typs Mo |

|:1

D

jaint [ype

2‘ Properties  Wilzard

3. Define joints parameters such as Min and Max velocity. This step can be
skipped and change later but always make sure that it is not allowed to have
joints limitation which are outside of the real machine joint limits. Click again
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on the bottom-right corner to continue with the next step.

. Properties

DH Dimensions Graphics
Internal Joints
External Joints

Min

] a 4000.00000 [mm]

Max Velocity 3000.00000 [mm]  MaxAcceleration  10000.00000 [mm]

Max Decceleration  10000.00000 [mm] Axis Mone

4. Assign graphics: from the Select Joint drop-down menu select Joint 1 Root
first and then set Define source to Cell. Click on the hand icon to select the
graphics and select the Fixed group under Cell Items group. It will turn its
color to green if the operation is successful and then by hitting the [ENTER]
key the assignment will be confirmed. Click on Assign Graphics once you see
the item was selected and you will see the assigned items in the list.
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You can continue with the same steps for the other joint (Joint 2 External) by
selecting it from the Select Joint drop-down menu and clicking on the Finish
icon (@) to complete the process.

At the end of the process under Machines in the project tree you will find the

new machine. You can rename the Robot extension and Model names as you
prefer.

4 T Machines
- Robot Extension
1 Model

4 4 Base
7 Link1

5.

In case you have a collision with the floor, you can select the slider Base, click on
Collision icon and check Ignore Floor Collisions.
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Tracker on slider

It is possible to model a slider (either with one or two axes) and link the Tracker to
that slider by dragging and dropping it to the slider as depicted below.

SETR-O10_ WTracker_Brac... i @

oo
oo
ao
o

In this way the tracker can move together with the slider in X and Z directions.
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Robot

Prior to Robot creation, it is needed to prepare the CAD and the specification data
sheet to extract the D-H parameters. In the following, an example using a KUKA KR
30-3 robot will be used to show how to extract the D-H parameters from the robot

data sheet.
»TECHNICAL DETAILS KR 30-3 AND KR 60-3
Dimensions: mm G
170
"
| \ |
[
E | D
F c
Dimensions®
— B c D E | E G
KR 30-3 . 3003 mm | 2,033 mm | 1,278 mm | 815 mm I 1,084 mm 820 mm
KR 80-3 r (iale)] 3,003 mim 2,033 mm 1.218 mm B15 mim 1,084 mim 820 mam
KR 60 L45-3 i sm | 3. 398 mm | 2,230 mm 1.362 mm | 868 mm 1,283 mm | 1.020 mm
KR 60 L30-3 o mm | 3,795 mm | 2,429 mm 1,446 mm | 983 mm 1,480 mm | 1,220 mm

Joint/Link R(A) “- 0 (zero offset)

Base — Link O -815 -
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Joint/Link R(A) -- 0 (zero offset)

J1-Link1

J2 —Link 2 850 0 0 0
J3-Link 3 145 -820 90 -90
J4 —Link 4 0 0 -90 0
J5—Link 5 0 -170 90 0

J6 —Link 6 Transform offset - = -

Open a new project with Robotic Automation application and under Modelling tab,
click on the import icon to add the robot’s CAD files.

Delete unnecessary CAD, separate, and classify them into merged cad group names
as follows: Base (Link 0), Link 1, Link 2, Link 3, Link 4, Link 5, Link 6.
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A robot can be created manually or following the robot creation wizard.
The following example will show how to model a Kuka robot manually.

Right click on Machines and select New | Robots | Default 6 Axes. A robot will be
created with cylinders used as links.
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The properties of each link can be changed as follows by defining the DH para-
meters.

“. Properties [Base]

Rotational * No Joint

Transform * DH Parameters

Name
DH Offser

A 0.00000 e a  120.00000

D -815.00000
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% Propertes [Link 1]

* Rotational

MName

Lirk 1

* Rotational Joint
Is External
Zero Off:
Gear Ratio
Backlash
~ Elasticities

i

0.00000

45.00000

Min -230,00000

Velocity 180.00000

Acceleration  36000.00000

Deceleration  38000.0 i

* Joint Coupling

Modelling

Transform

MName

DH Offset

350.00000

Linear Mo Joint

e
e nm
O nm)

* DH Parameters

@8 o 50.00000
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* Properties [Link 2]

* Rotational Linear Mo Joint

Mame

Link 2

* Rotational |
Is External
Zero Offset 0.00000
Gear Ratio 1.00000
Backlash 0. 00000
= Elasticities
i 0.00000 s =itim)
0.00000 O nm)

- [FNm)

* Limits
Max
Min
Velocdity
Acceleration

Deceleration

* leint Coupling

Transform * DH Parameters

MName

DH Offser

A 8250,00000

D 000000
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A Propersies [Link 4]

Properties [Link 5]

* Rotational Linear Linear

Is External
i

Gear R

Backlash

~ Elasticities
#x

L

~ Joint Coupling

® DH Parameter:

Name
DH Offset

90.00000

Properties [Link 6]

© Elasticities

Ty e—

+ Parameters

After finishing to edit the DH parameters, it is possible to assign the CAD files to the
robot links.
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First it is needed to unhide the Robot CAD under Cell Items and change robot cyl-
inders representation to match the CAD files by changing RZ value from -180° to 0°.

To assign a graphics, right-click on the robot part and select Graphics | Assign
Graphics and pick the related CAD item from the list.

Modelling
= Project

I~ Link 4
Link 3
Limik 2
" Link 1
Base { Link 0)
o "' BMachines
4 % HRobot

a ] Model

J/'gﬂu
u/l}

Properties

Add Fla Mge

Graphics

| Cylinder

Modelling

Assign Graphics

lestore Default

Modelling

= Project

Link 3
Limlk 2
" Linik 1
Base { Link 0)
o ',_' Mackhines
4 % Hobot
a | Model

Jfgﬂu
u/l}

* Boundings

Properties

Add Fla Mge

Graphics

o ﬁ'ﬂﬂ'llllriﬂ'i

| Cylinder
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Robot creation wizard
After clicking on the Machine Creation wizard, on the Properties window:
1. Select Robot as machine type, select Create as machine dimensions property
and click Add Joint and select No Joint from the drop-down menu.

2. Add another 6 joints (Rotational) and click Next, leaving the internal joints
parameter as default.

3. Continue as explained in Slider creation wizard following the next steps of the
wizard defining the minimum and maximum values of the joint limits and

assigning the graphics (or skipping this part).
At the end of the process under Machines in the project tree you will find the new
machine. If the graphics step was skipped, no graphics will be displayed.

Robot on slider

Make sure that you have the Machine model of the desired Slider and Robot in your
library. Sometimes, the orientation of Robot and Slider CADs do not match, there-
fore you also need the Slider CAD in your library, separated already to Moving and
Fixed groups as explained in chapter Slider.

Modelling 217



:m] Madelling
|T] %i:ﬁ‘ﬂ '-_:8‘

= Library

" Machines

] SEnsors

¥ Toaols

a g Celllterns

_

[EIEN T Geometries

To combine the Robot and Slider into one Machine, drag and drop the desired
robot from the library into the project. Select the robot, left click with mouse and
drag it to the right. Repeat the same for the Slider (e.g., Slider Gudel 4m depicted
above).

Within the project tree, under Machines you will have the robot and the slider.

Select the slider with the mouse and drag it under the Robot. Once it is under the
Robot, it will turn into green allowing you to drop it there.
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m-] Modelling
d & Q

= Project

W= Cell
;™ " Machines
v € Robe "™ “R30-3

Slider

X, Fomures

& Parts

It is highly likely that the Robot model and Slider will not be in same coordinate sys-
tem: you will notice there are two Base and two Link1 items in the project tree as
depicted in the picture below.
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Align Robot and Slider orientation and Position.

Select the robot properties and set the robot Home values for the slider (E1) and
robot Joints (01-86) as they are in the real cell.

* Properties [Robot KUKA KR30-3]

Mame

Robor KUK

)

Position X 000000

Rotation tx -1 80000000 ftl,l K

» Physical
S iRacrne
* Home

Exvernal joirs

Internal joints

* Controller Parameters

Modelling

0.00000

r DLDD000
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The next step is to correct the Robot Orientation in its home (we need to Rotate it
90° counterclockwise) so in robot Base properties it is needed to change the Offset
parameter from DH parameters to Transform: The RZ must be changed to -90°.

Make sure also to change the robot Base CAD accordingly.

The next step is to remove the slider assigned graphic CADs which are in wrong ori-
entation and the same is to be repeated also for slider Link 1.
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Slider Base
Slider Link 1
Robot Base
Link 1
Link 2
Link 3
Link 4
Link 5
Link &
Flange
Toaols

* Calibrations

¥ Adwvanced Search Options

Geometries [Slider Base]

* Geometries
racien

Flachel
Flache1
Flache1
Basis-Rotation
Basis-Rotation
Basis-Rotation
Basis-Rotation

Lineares Mustert

T Copy

Lineares Muster1
Fliche1 Dl
Flache1 e

Schnitt-Linear austragen

Properties

Flache2 Unassign
Flache? Unassign
Verrundung/

Schnitt-Linear austragen1

Modelling
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The next step is to align the slider CAD group in its properties under the robot Base.
Before you do that, make sure you have the correct slider E1 values as its position.
In our example it is in 4000 mm.

List of supported robot models

Fanuc robot model KUKA robot model

using R-30ia controller | using KR C4 controller

LR MATE 200iD-7C KR 6 2

CRX-10iA/L KR 20 R3100

M-20iD/12L KR 22 R1610
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Fanuc robot model KUKA robot model

using R-30ia controller | using KR C4 controller
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Fanuc robot model KUKA robot model

using R-30ia controller | using KR C4 controller

M-710iC/50

KR 90 R2700 Pro

R-2000iC/210L

Modelling 225



Fanuc robot model KUKA robot model

using R-30ia controller | using KR C4 controller

Robot tools

Once robot is modelled, a new tool can be added to the robot under the robot tree.
The tool will be automatically attached to the robot joint 6 where robot TCP is
defined. This tool could be generic or can be chosen from the range of tools offered
by Leica. For example, AS1 scanner. See options in the image below.
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HxGN Robotic Automation

o Madelling
s = )

vowt Cell
4 L7 Machines
4§ FANUC M-201 20 HXG BCW AST
“1 Model
* ¥ Took

v = (Calibratons

. Delete All

& Select All

A last step to align the tool with the robot may be needed if adapters are used to
place the tool at a different angle or orientation relative to the robot.

Rotary Table

Following the same steps explained in chapter Slider it is possible to import the
Rotary Table's CAD files. The CAD will show under Cell Items as a Group. The CAD
elements can be separated and merged into two groups: Turn_Table_Base (fixed),
and Top_TT (rotating).

It may be needed to change the CAD properties to make sure Rotary Table Cad ori-
entation facing up to Z axis.

Modelling 227



A Rotary Table can be created manually of following the Rotary Table creation wiz-
ard.

Under Cell items group, right click on Machines, then select New | Part Holders |
Default 1-Joint Rotary Table. A cylinder will be created.

Turn_Tabde Bate LR

AT |
B Show AN
o

On the cylinder properties, depending on the rotation direction, it is possible to set
the correct DH parameters, e.g., changing the a value to 180° will make the cylinder
rotating in positive direction in clockwise direction.
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* Properties [Base]

'+ Physical

* Link
* |aint

Rotational * No Joint

Transform * DH Parameters

MName

DH Offset

* Dh Offset
A 0.00000

D 450.00000

Now it is possible to assign the graphics to Base and Link 1. By right-clicking on
Base and selecting Graphics | Assign Graphics and selecting with the mouse the
Rotary Table CAD, it will turn to green. After pressing the [ENTER] key, clicking on
the Base again, you will notice that the Geometries will include the Rotary Table
base CAD that will no longer be under Cell Items in the project tree.
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Rotary table creation wizard

The Rotary Table creation wizard reflects the same steps explained in chapter
Slider, but in this case the second joint to be added will be a Rotational joint.

After clicking on the Machine Creation wizard, on the Properties window:

1. Select Part Holder as machine type, select Create as machine dimensions,
and click Add Joint and select No Joint from the Joint Type drop-down menu.

Add another joint selecting Rotational for the moving joint and checking
External Joint, leaving the D-H parameters unchanged. Once done, click on

the arrow on bottom right, to continue to the next step.
Define machine type

Robot Extension * Part Holder
Define machine dimensions

Import From File * (Create

Add Joint

Joint Type Nojoint
0.00000 1

0.00000 r

Remove Joint

Rotational External Joint ¥

0.00000 a 0.00000 r

0.00000 8 0.00000 i)

Remove Joint
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3. Continue as explained in Slider following the next steps of the wizard defining
the minimum and maximum values of the joint limits and assigning the graph-
ics.

At the end of the process under Machines in the project tree you will find the new
machine.

4 5 Machines

4 ) Part Holder

a 1 Model
4 J Base
4 J Link1

Flange
¥ Tools

= (alibrations

Exporting an object to the library

Select the object to be exported, right-click and select Export to library. A dialog
window will appear where it is possible to specify the object Category and Name.
After clicking Export, the object will be added to the Library for future use.
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Changing the machine properties

In the project go to cell item, right click, and check the properties.
Depending on the machine type, different parameters can be changed.

E.g., considering the slider modelled in chapter Slider the default values must be
changed to:

1. For the Link 1:

a. Linear Joint should change to Is External

b. Axis to be check to Y (in our example)
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c. Offset change to Transform Limits




* Linear Joint
I= External

Gear Ratio 1.00000

Backlash 0.00000
* Elasticities

g 0.00000

|:|:| N 0.00000

|:|:|I D. DEH]{JG

* Limits
Max 4000.00000
Min 0.00000
Velodity 3000.00000
Acceleration  10000.00000

Deceleration  10000.00000

¥ Joint Coupling

Transform * [H Parameters
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For the Base verify that Slider Base is set to No Joint and Offset to Transform
‘. Properties [Base]

Mame

Base

Rotational Limear * Mo Joint

* Transform DH Parameters

MName

Transform Offset

'~ Transform Offset
Position X  0.00000 &8 Y 0.00000 &8 < 0.00000

Rotation R* 0.00000 &% Ry 0.00000 &8 Rz 0.00000

Modelling 236



Set Home position.

* Properties [Slider]

55

= \E:un.l.
Position ¥ 0.00000 ¥ 0.00000 7 | 0.00000

Rotation Rx 0.00000 Ry 0.00000 Rz 0.00000

» Physical

~ Machine

* Home

External Joints E1 0.00000

* Controller Parameters
Controller

Lock Externals
Lock for drag

Continue on collision

4, Assign a color to each cell device within the Visual field by picking a color from
the available ones or by specifying the RGB or Hex code.
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It's also possible to select the cell item in the 3D Window, first right-clicking on the
item and then selecting the color from the drop-down menu by clicking on Cell item
color shown in command and connection.
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& Parts Show Coordinates Frame
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¥ Advanced Search Options
m B
eometries [FANUC M-20iD1 2L _LEF

Show Grid
Enable Drag

Enable Snapping

Isometric

Orthographic

By assigning a specific color to all the cell items, it will be easier for the user to easily
distinguish between which cell items take part in which command of a program.
E.g., in the picture below, two different sliders can be easily distinguished because
one is depicted in black and the other one in white.
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Program 1

0001 # RobotExtension Home Motion
0002 # | RobotExtension Home Motion 1

Configuring machine saved positions

It is also possible to save some relevant positions to be used by the automatic path
planning algorithm (see chapter Slider positions for more details) to move the
machine to one of the saved positions to perform a proper scan, e.g., measuring
the back of a door mounted on a fixture could require rotating the Rotary Table by
180°.

This would reduce the effort of the path planning algorithm because the sampling
would be done among the saved positions instead of the infinite positions available
within the complete joint space of the machine, e.g., 360° for a Rotary Table or 4m
for a 4m-slider.

These positions are stored under Saved Positions property.
To save a position:
1. Move the machine in the desired position.

2. Click the plus button (&) to store it. The minus button (&) will remove the cor-
responding position.

3. Rename the position conveniently.
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dation  * PathPlanningResult_Naor ¥) (™ P

= Project 4 p X A Properties (GUD_10-00015578-010_WTracker_Bracket]

Machines
GUD_10-000155... ) @
Model

e
de
-

ae
ae
. e

5y ) 0.00000  frad

+ Advanced Search Options
™

3UD_10-00015578-010 WTra

€ GUD10-00015578-010_Wiracker Bracket | Leica AT 960

Machine testing

Please refer to chapter Manual Programming Mode.htm for more information on

how to move the machines within the 3D environment to test the correct move-
ments of the machines (slider linear movement, Rotary Table rotational movement,
robot cartesian or joints movements. To send the machine to home position it's just
needed to right-click on the machine in the 3D View and click Go Home.
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Py OpeTThes
* Boundings
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* Meshes
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Export 1o brary

D-H Parameters

D-H (Denavit-Hartenberg) parameters are the four parameters associated with a
particular convention for attaching reference frames to the links of a spatial kin-
ematic chain or robot.

The D-H parameters are the following:
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D: the depth along the earlier joint's Z axis

To the normal ‘
- -

d

R— —
From the origin

d is the depth along the previous joint's z axis

0: the angle about the earlier Z axis to align its X with new origin. In HXGN
Robotic Automation this is called Zero offset.

0is tlﬁngle about the previous z
to align its Xwith the new origin
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R: the distance along the rotated x axis. In HXGN Robotic Automation this is
called A.

r is the distance along the rotated x axis

el Alternatively, radius of rotation about'previous z

a: the rotation angle about the new x axis to put Z in its desired orientation.

Finally, o rotates about the new X axis
4 to put Z in its desired oriéntation.

O Example: Properties of Link 1 of Fanuc robot

0 is configured as Zero Offset under the Rotational Joint properties:
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% Properties [Link 1]

* Rotational Linear No Joint

MName

Link 1

~ Rotational Joint

Is External I

Zero Offset 0.00000

Gear Ratio 1.00000

Backlash 0.00000

while R (A in HXGN Robotic Automation), a and D are configured under Dh
Offset properties:

L T * DH Parameters

MName

kemn ¢

15000000 CE o -50.00000 |

D 0.00000

Cell Modelling

Robotic Automation application has the capability to model a cell layout which
includes the following:

* Machines: such as robots, robots on a slider (robot extension), Rotary Tables -
part holders.

* Tools: predefined tools such Leica T-Scan or AS1 and reflectors.

Modelling 245



» Sensors: predefined sensors such as Leica AT960.
* Fixtures.

» Any static object.

Prior to building the model you will need to prepare the following:

» CAD file (format such as STP, JT, etc.) for any object.

 Existing library should have machine model names created according to
chapter Machine_Creation

* Tools and sensor model names used.

» Cell dimensions or drawings.

Adding items to the cell

When starting Robotic Automation, and creating a New Project, an empty cell layout
(named Untitled) is opened in the 3D Viewer. In the Cell Layout the user can add
items to set up a Cell either by importing items from the library or by importing
them as CAD models. The two modes are explained in the following sections.

Note that the collision engine will use a less optimized algorithm in case the cell has
over 120 different items!

Importing items from the library

Cell Items from the Library as: Robots, Rotary Tables, Fences, Cabinets, Robot, Con-
trollers can be added to the cell from the library if they were previously created and
exported.

On the Items Tree click on the Library Icon and expand the Machines Folder. E.g., if
you want to use the FANUC M-710iC50, select it, drag it, and drop it in the 3D Win-
dow.
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You can continue to add other items from the Machines Library, or static object
from Cell Items library in the same way.

Importing items as CAD models

User can add Items to a Cell by importing CAD Models and editing their properties,
right-click on Cell Items and select Import CAD and browse the CAD file name
needed.

The CAD Import Options dialog will pop up. The Split the CAD option is disabled
by default and can be enabled in case it is needed.

After clicking OK, you will have the cell with its components positioned according to
the CAD coordinate system.
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= Project

Cell
Lights
SecurityDevices
Workspaces
Targets

Celti-~m-
9 | @ Show All

O Hide All

©
@

Delete All

Select All

Import CAD

New

HxGN Robotic Automation

r CAD Import Options
';P'l'. the CAD
Import Construction and References
Impart Hidden Dbjects
Solids
Surfaces
¥ire Frames
Artributes
Active Filter
Enable Sewing
Sewing Tolerance
Tessellation Accuracy Standard

Tessellation Lewvel Mediom

Default Units Millimever
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Analysis of CAD sparse parts

It is possible to analyze how sparse the CAD it, that is, if the CAD is composed of sep-
arated parts. This can be detrimental to the performance of the collision engine.

To evaluate if a CAD has sparse parts activate it in file “C:\Pro-
gramData\Hexagon\RA\Config\RAconfig.xml", Section CADImportConfigurationSettings,
by setting EnableSparseParts to True. (The default setting is False.)

figiecticon Hame="CADImportConfigurationSettings” H Har "CAD Import Configuration Settinga” I L "RA
CAD import configuration settings":>
Hame="EnableSparseParts”™ Value="Troe® DefaultValue="True* DisplayName="Enable Sparse Farts®
prion="Enable/disable Sparse Parts.” Typolamo=*System.Boolean® [

It the setting is set to True, the first time each CAD is loaded on its project startup
the CAD will be analyzed for sparse parts, and if any sparse parts are found the fol-
lowing warning message will be displayed per CAD:

a 1 GRATFI024 13021 PM LI CAD RISER4DOMM.stp has 2 sparse parts. Collision engine performance could be affected.”

Note that the analysis of a very big CAD can take up to minutes.
Loading and attaching a Tool to the Robot

Once the Robot is added to the layout, a Tool to a Robot can be added as an exist-
ing Tool from the Library and Editing its position and activating it.

Once the project is loaded and Robot is displayed in the 3D Window:

1. Expand the Machines Tree.
2. Select the robot (e.g., M-710iC50) and expand it.

3. Right-click on the Tools section and select the tool, e.g., a Leica T-Scan 5 scan-
ner (New | Leica | Leica TScan).
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The TScan tool will be added to the robot in the 3D Viewer. You can use the

align tool and position the TScan correctly on Robot J6 and add any Adaptor
CADs as needed.

L . h I
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Alternatively, it is possible to add a tool from the library.

The same steps followed to add other items from the library can be followed, see
chapter Adding_items_to_the_cell. The only difference is that the tool will be found
under Tools.

After dragging and dropping it into the 3D Window, a pop-up window will appear to
select the Robot to which the tool will be attached where it is possible to verify that
the Robot model type assigned is correct or select the right one by clicking on the
hand icon and pressing OK.

Adding a Sensor to the cell

Right-click on the Sensors icon (l) and select New | Tracker | Leica AT960.
The Leica AT960 will be added in its default position as shown on its properties.

The alignment tool (see chapter Arranging_items_into_the_cell) can be used to pos-
ition it asitis in real on top of the Leica Tracker stand under Cell Items.
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Adding a Fixture to the cell

Right-click on Fixtures and Import CAD. Alternatively, you can use Import CAD icon
@ ) in Cell Layout tab and once the CAD appears under cell item, you can assign
graphic to it.

{" Machines
» ¢ M-710iC50
» €3 ICELLTT
» @ Sensors

"%, Fixtures
<
& Par @ Show All

< Hide All

¢ Advance

-

Delete All

& Select All

New

Import CAD

Modelling 252



Align the fixture using the alignment tool (see chapter Arranging_items_into_the

cell) to position it on the Rotary Table.

Link the Fixture to the Rotary Table by selecting the fixture with the mouse and drag-
ging it under the Rotary Table until it will turn to green, then drop it. The linked icon
(3) will appear next to the fixture, meaning that it is linked.

{ Machines
» ¢ M-710iC50
» € ICELLTT

4 B Sensors
§ Leica AT960
4 % Fixtures

-

% Fixture
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Adding a Part to the cell

It is recommended to import the part from the metrology software.

Once the data from the metrology software project is transferred to the HXGN
Robotic Automation project, the part's CAD will be added to a new part element in
the tree view.

In alternative, the part can be directly imported in HXGN Robotic Automation by
right-clicking on Parts and Import CAD and use the alignment tool (see chapter
Arranging_items_into_the_cell) and place it on the fixture.

Link the Part to the Fixture by selecting the part with the mouse and dragging it
under the Fixture until it will turn to green, then drop it. The linked icon (&) will
appear next to the fixture, meaning that it is linked.
4 B Sensors

¥ Leica AT 960 ﬁ @

4 % Fixtures

Footu o~

- S pe 4
s @ Pors §'
» & Part aol '}:
‘h

¢+ Advanced Scarch Options
N

Within the part properties, there is a section to add the part number and optionally
a description. The part number is mandatory and will be requested upon exporting
to Execution Manager in case it has not been added here.
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i'nrt ini_'ormntl;on

Part number 1KO805903|GRU

Part description Door

Adding Targets to the cell

Under Cell after expanding, right-click on Targets | New | Reflector. Reflectors are
used for Alignment and Rotary table compensation.

SecurityDevices
| Workspaces

Tarfrn*-r

§ (0] a A
E Cell Show All

oIl
., Machik Hide All

» @ Senso .,

Delete All
%, Fixtur

& Parts

Select All

New ¥ @ Reflector

Leica TProbe

Add as many reflectors as the real cell has, double click on them and set their prop-
erties, e.g., by setting their position on the Rotary Table. Their type can be selected
from the Type drop-down list.
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Defining Collision rules among cell items

HxGN Robotic Automation provides a collision engine that is checking if cell items
are colliding with each other in the 3D view. Collision rules are set up by default
among all cell items but can be freely defined by the user.

N Between dynamic machines that should ignore collisions with each others,
it is important to ignore collisions between the individual links rather
than the machine. In case you add an ignore collision exception to the
machine of a whole, this will display in the Ul, but won't have any effect!
Similarly if you ignore a link with a whole machine, this will display in the
Ul, but won't have any effect.
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To create a collision rule among two cell items, the user needs to:

1. Select the cell item where he needs to create a collision rule for, e.g., Robot M-
20iD12L as shown below.

Select a part of it, e.g., its Base can be selected to create a collision rule

between it and the robot raiser (Robot_raiser_in the example).

HxGN Robotic Autom.ation

2.

Then the user can either:
1. Click on the Collisions Overlay Icon in the 3D View
2. Select Add Collisions Rules from the Context Menu

3. Inthe 3D Viewer click on the CAD of the item to be excluded from the collision
check for the Robot Base, in this example, the robot stand is excluded.

Modelling 257



Alternatively, the user can select the same item in the project tree. In both
cases, it is needed to press the [ENTER] key to confirm.
HxGN Robotic Automation
0 Modelling
+

FANUC M-20iD12L
Model

Enable collider
i Ignore Floar Collisions
Toole Add Collision Rules

Calibrations Show Collision Tree
» &8 HxGN Rotary Table 15x15ST1
< Collider dearance  0,00000
Sensors
Fixtures
D= / Kinematic
Static

/ Enable Collision Detection

1

¥ Advanced Search Options

Geometries [Base]
~ Geometries

3D_ARCMate120iD_M-20iD12L v01 BASE & ©

Select 1tem Excluded From COIIisfons

Collision rules can also be added inside the item properties by clicking the + button
and following the same as described above.
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HxGN Robotic Automation

> @

L3
-
%
=
k3
&
”
A
P
9

The collision rule will appear within Physical | Collision rules | Ignored Collision
Objects.

This means that the collision engine will not check for collisions for the items that
are available within the list of Ignored Collision Objects.

Arranging items into the cell

Alignment Tool

Using the Alignment tool user can place/align items in the 3D Viewer relative
between each other, based on alignment constraints as:

o Parallelism

e Concentricity & Coaxiality

O Example: How to Align a Fanuc M-20iA Robot to a Robot Stand

On the Items Tree click on the Library Icon and expand the Machines
Folder. Expand the FANUC Folder, select the M-20iA Robot, drag it, and
drop itin the 3D Window. Change its position to the initial coordinates:
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“. Properties [M-20iA]

M-20iA

= Visual

Position Z 900.00

Rotation Rz 0.00

And the 3D Window should look like the image below:

Next step is to align the robot to the top of the robot stand. To do this it is
needed to activate the alignment mode by clicking on the Alignment Mode
Icon in the Left Panel and generate a Coaxial constraint between the
Robot Stand and the Robot base to place the Robot on top of the Stand
within the Properties window.

The Robot is the item that will be moved to the Robot Stand (which is the
item that is fixed).
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“ Properties [Alignment Mode]

s
r;inﬁm'aint e

Multi Constraints

Alignment Object

* Extraction Options

.

* Constraints
Reset

Close

Rotate the 3D Window view mouse over the Robot Base bottom face and
select the circle displayed on the image below:
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And then rotate the 3D Window view, mouse over the Robot Stand top
face and select the Circle displayed on the image below:
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Single Constraint “

Multi Constraints O

Alignment Object

* Extraction Options

* Constraints
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After clicking on the base of the alignment the robot will move on top of
the robot stand and will show collision with it.

A new collision rule between the Robot Base and the Robot Stand should
be created as explained in chapter Defining_Collision_rules_among_cell
items so these collisions are filtered.

Snapping frames

A snapping frame is a point added to a cell item.

Once two objects with snapping frames get closer, a bubble appears and if we bring
them close enough and stop dragging, the items will be aligned by the snapping
frame.

The snapping frame generation mode can be opened in the Modelling tab.
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Meodelling

—

= Project

Lights
SecurityDevices
Workspaces
Targets
& Cellitems
& RM1500-h2000 ©
& RM1500-h2002 @

% "~ Machines

h

x pen Snapping Frame Generation Mode
]

The following steps must be followed:
1. Select feature on extracting options.
2. Select point on frame.
3. Select the fence where you want the snapping frame to be generated.

4. Zoom in until you can select the side of the fence.
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BlueFire - @ X
Users\Daniel\Hexagon\Bluefire - Documents\02_Business_Marketing\05_Documentation_Tutorials\01_Tutorials\Cell Layout\Cell Layout 02.bf
< | Modelling 8 = B s - g 4 i anC

¢ O

™ Project % Properties [Snapping Frame General
~ Extraction Options
4 gt Cell y @ |
¥ Lights
snappable (38 | 41500
~ Frame
O Targets
+ gt Cellitems &y +
& RM1500-h2000 Qe
& RM1500-h2002
Machines i Franes

Origin

& Geometries
~ Geometries

¥ RM1500-h2000

lcon Count Time

O8® | Menic

Once selected, a point will appear, and it is just needed to click on it and the frame
will be created.

BlueFire - @ X

C:\Users\Danlel\Hexagon\Bluefire - Documents\02_Business_Marketing\05_Documentation_Tutorials\01_Tutorlals\Cell Layout\Cell Layout 02.bf
Modelling i g ir | ss.| INg\05._| L _Tut 1y y anc

v 0

™ Project . Properties [Snapping Frame Generation Mode]
s~ ' Extraction Options

> @k Cell 7 R T
" Machines
§s 3 Snappable RM1500-h2000
. Fixtures

~ Frame
@ parts
Origin
Treview
* Preview
Position 168! 00000
= b Rotation

2 Geomet
eometries T

* Geometris ‘World Coor tes

@ RM1500-h2000

Local Coordinates

Position X 000 Y o000

Rotation Rx 0.00 Ry 0.00

nt Time T Category T M Create

R
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Then click on the other fence and create another frame on the opposite fence:

CUsersiDanst#eagon Bluelive - Do 13r] o aneation Tutoras\D1 TutorissCell

Proqer i [ Sruppng Frames Gererason Made]
= s s Chpl o

i F T

2

¥ Select Snappable
'l T

Then drag it near the other fence.
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After releasing the fences will be automatically attached by the snapping frame

point.
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Grouping and Merging cell items

When Modelling a Machine or Building a Cell Layout there is often the need to
Group Items to keep them under a same section or folder or Merge Items to make
them a single assembly. After selecting the items and right-clicking on the selection,
it is possible to either merge or group them by clicking the respective button.

Items selection
Items within the project tree can be selected in two ways:

1. Selecting them from the 3D Window by clicking and pressing the [CTRL] key for
multiple choice.

2. Selecting them in the Project Tree using the range choice, clicking on the first

element of the selection, and then pressing [SHIFT] key clicking on the last ele-
ment of the selection.
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Grouping items

Grouped items properties can be edited individually or all together as a Group.

Consider for example the following project where two items are grouped under
Group1:

* M20iA Stand.stp

e Fences 2
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v 0O

= Project

M
L B Eets
4 gt Cellitems

d @t Groupl é@

W MO Standstp @ @
& Fences 2 o e
L Machines
¥ SEnsors
%, Fxtures

;ﬂ‘l Parts

It is possible to move the entire Group1 by double-clicking on the group and chan-
ging the group position in the Properties, e.g., by moving the group along the X axis
by 500 mm.
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Even though the Robot Stand is in the Group1 it can be edited individually without
changing the rest of the Items in the Group1 position, e.g., by selecting the robot
stand and moving it along the X axis by 2000 mm.

%, Properties U0 Stand vig)

Merging items
Merged items will belong to the same assembly and cannot be moved individually.

To show the difference between Merging and Grouping it is possible to add four
boxes to the Cell by clicking four times on the Add Box icon on the top toolbar.

HxGN Robotic Automation

Modelling
¢ O

= Cell

" Machines

* § Sensors

Fictures

Parts

Modelling 272



Select the four boxes in the Items Tree using the range selection. Once all the boxes
are selected, right-click and select Merge from the context Menu.

Shift click e
H-I:-:n-. .

W Boxi
W Box2

W Box3

A New Merged Cell Item is created that has the 4 Boxes in a Single Item. None of the
boxes can be translated individually.
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Alighment

This section is aimed for Hexagon Application Engineers. Standard users do
@ not have to calibrate robotic cells; they usually start using HxGN Robotic Auto-

mation already configured to work on the robotic cell where it is installed, with

the cell aligned and ready to operate.

Cell Alignment is a critical step of performing the fine tuning of the cell model that
was created virtually, and its goal is to match real cell with virtual cell.

Please select the relevant chapter for your cell alignment. This will depend on your
hardware

e Alignment - Leica.htm

e Alignment - ZG.htm

Alignment - Leica

Prerequisites
 Leica Metrology Foundation (LMF) and Tracker installed on the system (AT 960-
MR)

» A Reflector (target) Type RRR (Red Ring Reflector) 1.5” (Check if it has tooling
and its type).

» Cell model imported to the online Robotic Automation system.

The cell alignment will use the tracker as a reference for aligning the cell, therefore,
make sure to position the Tracker in X, Y, Z coordinates as much as possible to
match the real cell.
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Alternatively, you can position it in 0,0,0 coordinates and make sure not to move it
during the complete process to complete alignment of all cell items. In this case the
origin of the tracker reference system will coincide with the World reference sys-
tem.

Execute the Tracker Pilot software in the PC, select the Sensor and obtain the IP
address. If not visible, clicking on Discover Trackers will show the available tracker
information.

TP, Tracker Pilot 3.7.0.3234

Select Sensor

.I New Connection @D scover Trackers
‘ﬂ\ AT960 MR
- 192.168.0.1

752598

Open HxGN Robotic Automation application and import the cell model that needs
be aligned.

Double click on the Leica AT960, update the IP address, and enable the LMF with the
relative toggle switch:

HxGN Roboetic Automation P o % Propersies [Leica AT 960]
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Manual alignment workflow

The manual alignment process is done clicking on Open Alignment Mode under the
Special Mode Toolbar (see chapter Ul Overview.htm).

This process can be used to align any cell items, machines, sensors, fixtures, and
parts in the project and allows the user to manually select and align them in the 3D
View.

During the alignment process the user needs to:

1. Measure the real position of any item in the project

2. Align the virtual item positions in the project to the real ones

To be able to measure the real item positions, the user needs to connect to the cell
tracker (using LMF) and get the points to construct the required feature with the
help of any reflector or T-Probe device.

Depending on the cell configuration, the user will have to deal with one or more
trackers, which are explained in the next chapters. This chapter covers the align-
ment workflow for single tracker cells. If the cell configuration has more than one
tracker, please refer to chapter Dual_tracker_cell_alignment_workflow.

Working with one tracker simplifies the solution as all the measured features are in
the same tracker coordinate system.

Rotary Table alighment using three planes

In this use case, reflectors are used to align the Rotary Table, so they are placed on
it.
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Calibr aghon
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= Calibrazion

4 B Tarpets
N Reflector Top 1
B Reflector Tap 2 Qe
N Reflector Tap 3
IE Featres L]

& Pars

. Repontitemns

Calinration el

Connect tracker with LMF and open the tracker Teach Pendant, then lock the
Tracker on the first Reflector position. In this case, first plane will be the Rotary
Table plate and it is recommended to measure at least three points trying to cover
the largest surface as possible to minimize the error.

¥ Connection

Harrw

o 30l TT — u Ledca AT S60

[ Leics AT 960 e - Reflector Top 3

Click on the Measure button from the tracker teach pendant:
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A Smart Feature will be created (Point 1), make sure to change its type to Plane

from its drop-down menu.

Info: Smart features are specific features that allow the user to collect

@ measurement points (inputs) within a group that automatically identify
its type (e.g., two points are needed for a smart feature of type line,
three points are needed for a smart feature of type plane, etc.). The
type can be also specified by the user using the relative drop-down
menu in the properties.
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Calibration

w QO A 1 =B =

= Calibration

4 N Targets
B Reflector Top 1
@ Reflecror Top 2
B Reflectar Top 3
4 [E Features
# [ smart Feanse
4 W Inputs
T~ Poimt 1

1 Smart Feansre
& Parts et

= Reporthemns L] . *

Measurements

+ Paint 1

Smart Feature 7

-~ Projection Plane é

¥ Connection

Lock on the Tracker on second and third Reflector and repeat the measure to get
three points, making sure it is computed .
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Calibration

B alibeation

'\'.fd"-ul ements

Point 1

Double clicking on the Smart feature, it is possible to rename it to Top Plane, and
verify if the plane setting is set to Below.

Open the Alignment Mode and align the Top of the Rotary Table CAD to the Top
Plane feature you created before by first selecting the Rotary Table CAD that you
want to move first, and then selecting the target.
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Features
Parts
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@ &
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Select the target primitive

¥ Connection
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The Rotary Table cad will align with the top plane, and therefore its reference frame
will be moved to match the real one that was measured by the three reflectors (in

this example only the Z axis will be changed in a relevant way).
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Accept when done and repeat the process again with two more planes.

It is recommended to create at least three measured planes, and then perform an
alignment using Multi Constraints option (other extraction options are explained
in chapter Alignment Mode.) by repeating the steps described above to align a
plane three times, one for each plane to be measured.
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“ Properties [Alignment Mode]

Alignment Object

* Modes
@ .IIll JIII
Lock Object o

Single Constraint c-
Multi Constraints -

* Extraction Options
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Part alignment using features

In this use case, the manual alignment is used to align the part to the fixture. The fix-
ture and the part can be added to the cell as described in chapter Adding a Fixture
to acell.

After adding the fixture and the part, they can be moved to the correct position in
the cell. In most cases the imported part will be positioned in the right location in
relation to its fixture but they both will be in their original design coordinates (e.g.,
car coordinate system).
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The process of aligning the fixture in the cell consist of selecting geometries on the
fixture and align them with the corresponding geometries in the real cell. The fix-
ture coordinate system will be aligned to the reference frame of the corresponding
geometries.

There are two types of corresponding geometries:
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1. Nominal CAD geometries - This option is used when the fixture has a dis-
tinct position in the cell. In our example, the distinct position is shown by holes
in the turntable into which the fixture columns will be fitted.

2. Actual geometries - These are geometries that must be measured on the
real fixture in the cell. In most cases you would use a T-Probe or a reflector to
measure these geometries. To learn more on how to measure actual geo-
metries refer to the section Measuring Mode on how to measure cell geo-

metries.

After opening the Alignment mode, in the Properties it is needed to switch on the
Multi Constraints mode. Other extraction options are explained in chapter Align-
ment Mode.

B Project

Cell
Machines
Sensors

Fixctures

My Fixture

&l Parts

¥ Open Alignment Mode [l atlis
_N
Geometries [My Fixture]
) * Geometries
W Arch_2Q0_ 810425F.% ©
W RPS 1 He3Figs & ©

. Properties [Alignment Mode]

Alignment Object
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It is possible to go ahead by picking a feature on the element which will move (fix-
ture) and then pick the corresponding element on the destination (Rotary Table),
continuing picking elements on the fixture and on the turntable to set all the align-
ment constraints.

FrogeTeial | aprar b Hatd]

Select the target primitive
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After clicking on the target primitive, the fixture will be aligned to the Rotary Table
position. In case the fixture is aligned in a flipped position, you can flip it back using
the Reverse button.

Select the source primitive of the object you want to move

The user can continue adding other constraints and once the fixture is in the correct
position, press on the Accept button, and close the alignment mode.

Info: In the following picture only two constraints are used but it is
@ strongly recommended to use three.
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Select the source primitive of the object you want to move

Info: In case you want to use actual geometries for the fixture align-

@ ment, you need to create them extracting from the CAD before you
start the alignment process. In the alignment process, instead of select-
ing elements on the turntable as the destination, select the cor-
responding actual geometries.

The fixture is now in the correct position, but the part is not.

To align the part to the fixture, you can follow the same steps described above,
selecting:

* The part elements instead of the fixture elements

* The fixture elements instead of the Rotary Table elements.

At the end of the alignment process the part will also be in its correct position so
both the fixture and the part will be aligned to their real position in the cell.
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At this point it is needed to lock the part and fixture positions as described in
chapters Adding fixture to a cell

0 If you would like to place the part on the Rotary Table without a fixture,
you will still need a fixture object as you cannot assign the part directly to
the Rotary Table.

You can create a new fixture without assigning any CAD to it.

Next, drag the empty fixture onto the turntable, and the part onto the
empty fixture.

Alignment wizard workflow

Alignment is done through wizards under the Alignment tab.

Click on Alignment mode tab and then click on sensors in project tree and open the
tracker properties. On tracker section enable the toggle button to connect with
tracker through LMF. The LED will switch from blue to green which means the
tracker is connected and ready to be used.
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Once tracker is connected with LMF, open the wizard panel on upper right in Align-
ment tab. There is a wizard for each type of alignment.
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Cell alignment wizard

The cell alignment wizard allows the user to align and calibrate items in the virtual
cell to make it match the real cell, starting from the tracker to every cell item and
create reference targets for best fit alignment.

@ This wizard is designed for single tracker cell configurations.

For dual robot configurations, please follow the steps described in
chapter Dual_tracker_cell_alignment_workflow

In case the tracker is mounted on a slider, unassign the tracker from its
slider before starting the alignment process and reassign it at the end of
the alignment process.

This wizard currently forces the user to go through the following flow:
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Floor - Reference -» Measure — Align — Establish

Following the wizard steps:

Select: select sensor used to align the cell

% Cell Alignment Wizard

Reference Align Establish

T SEMSOr

Leica AT 960

2. Floor alignment: The purpose is to align the Tracker reference frame with the

floor reference frame.

a. Measure a new floor plane to open a teach pendant to measure a
plane feature.

b. Select an existing floor plane to choose a previously feature being the

floor plane.
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“ Properties

Reference Measure Establish

Measure a new floor plane

Select an existing floor plane

In the following we will continue selecting Measure a new floor plane

Locate the Reflector on the floor and lock the tracker on it.

Plane o

o Projection Plane ¢
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The Teach pendant will open, select plane geometry on properties, click on the
Play icon @) and measure at least three points to define a plane

Once your click, you will see under Features | Plane | Inputs the point that was
created (Point1)..

Move the Reflector to another position on the floor and click to measure
again. Repeat again at least three points until you see the plane in the 3D Win-
dow.

If you are using a tool to place the Reflectors on (e.g., a nest) and it is below
the reflector, select Below from the drop-down menu in Properties | Settings |
Projection Plane within properties.

Plane

o~ Projection Plane ¢

Floor and plane have different heights. After clicking the Finish icon (@) the
plane height will be adjusted automatically to the floor grid, and the tracker
position value will be adjusted to the actual height in the real cell.
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It is recommended to record and write down that position value for
future reference.

3. Reference: select the reference frame:

a. Use the tracker as absolute workspace reference: cell alignment will
use tracker as reference for aligning the cell.

O If tracker is going to be the reference object, it is a good practice
to set position on (0,0,0).

b. Use an object as absolute workspace reference: cell alignment will
use an object as reference for aligning the cell.

In case the Tracker is used as absolute workspace reference, the user can con-
tinue selecting the first option. If an object is used as absolute workspace ref-
erence, the user can select the second option. See chapter Rotary_Table_used_

as_absolute_workspace_reference to see how a Rotary Table is used as an

absolute workspace reference.
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. Cell Alignment Wizard

Floor Reference Measure .-’-.hgl'l .l"q.llgr'l Establish

Use the tracker as absolute workspace reference

Measure: the tracker teach pendant will open to measure all the features con-
sidered by the user to align the cell items.

% Cell Alignment Wizard

Floor Reference Measure Align Establish

4.

5. Align: this step is skipped in case the tracker is used and absolute workspace
reference so there is no need to align the tracker to the object. If an object is
used as absolute workspace reference, in this step the tracker will be aligned
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to the selected object, compensating for alignment error.

“. Properties [Reflector_Pole_1]

Floor Reference Measure

Alignment Object

Lock Object
Single Constraint

Multi Constraints

¥ Extraction Options

* Constraints
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Align: in this step, it possible to align all items in the cell to the absolute work-
space reference that was defined in the Reference step (3).

% Cell Alignment Wizard

Floor Reference Measure Establish

Alignment Object

Multi Constraints (D

* Extraction Options
& & 71

6.

7. Establish: in this step it is possible to define a target group of reflectors (at
least three are required, see chapter Add_reflectors_wizard) to be used in Best

Fit alignment wizard to re-align the tracker in case of movement from the pre-
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vious location (e.g. in case of maintenance or replacement).

% Cell Alignment Wizard

Select Reference Measure Establish

+ Create a new target group

Rotary Table used as absolute workspace reference

In this specific case, the tracker is aligned to the Rotary Table which is used as ref-
erence object.

% Cell Alignment Wizard

Reference MMeasure Al En .l"-.'l:,*lrl E<tablich

i Use the tracker as absolute workspace reference

Use an object as absolute workspace reference
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Place at least three reflectors on the top plane of the actual Rotary Table or you
may use the same reflector and move it to create a plane on the top.

Connect to the Tracker by enabling the LMF toggle switch and measure the three
points on the top of the Rotary Table.

“ Properties [Leica AT 960 LH]

Name

‘l Leica AT 960 LH

5

* Visual
Pasition X
Rotation R

Cell item color shown in command and connection

¢ Physical
- Tracker
LMF

Ip Address

Tracker Id

Serial Number

Range

Controller Parameters

Lock Externals

Lock for drag

Continue on collision

Tracker Settings

Rms Warning Tolerance  0.07000
Rms Error Tolerance 0.10000

Is Powerlock On (]

Once finished measuring the Rotary Table the wizard will ask for aligning the sensor
to the reference object, then user will align the plane measured to the Rotary Table
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object in the project. Tracker position will be updated to match the Rotary Table
coordinates.

User can continue to follow the remaining steps described in the cell alignment wiz-
ard to complete the alignment using the tracker to measure the rest of the cell
items which will be now in the same Rotary Table absolute workspace reference.

Part alignment wizard

This wizard is used to align a part to its real cell position forcing the user through
the following flow:

Select - Measure —» Align - Measure

Select the part from 3D view or the project tree and follow the steps.

HxGN Robotic Automation

nnnnnnnnnnn

mClbraion < pOSSoREEELYAY A AL B B I —————— . properties

Measurements

2. Measure the feature positions needed to align the part, see similar step in
chapter Cell_alignment_wizard

3. Align the CAD to the measured positions, see also similar step chapter Cell
alienment_wizard

The fourth step can be skipped, and user can click Finish to complete the wizard.
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Best fit alignment wizard

N If the tracker is mounted on a slider (see chapter Tracker on slider), the
user must first unassign the tracker from the slider, align it, and then
assign it again once aligned.

The goal is to align a new Laser Tracker in an existing project for the following three
use cases:

1. A new tracker is added.

2. The existing Tracker is replaced with a new one and the existing programs
must be updated.

3. The existing Tracker is moved to a new position and the existing programs
must be updated.

This alignment is usually applied after cell alignment was performed and meas-
urement programs were generated. If for any reason it is necessary to move the
Tracker to a new position, the goal of Best fit Alignment is to perform the alignment
of the Tracker in the new position, using some reference points measured by the
Tracker in the original position.

A preliminary requirement is to have a group at least 3 Targets (reflectors) meas-
ured with the Tracker in the original position.

At this point is possible to follow the Best Fit Alignment wizard steps:
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Select the Tracker (e.g., Leica AT960) and click Next.

“ Properties

Targets Measure

Select Sensor

Leica AT 960

Properties Wizard

1.

2. Select the existing target group in the project tree and the reflectors will
appear into the Wizard.
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Click Next once the existing target group is selected and shown.

Properties

Select Targets Measure

3 Fixed Reflectros Group

Name

-

| Reflector 7
P Reflector 8
L Reflector 9

Q

Properties Wizard

3. Click on Auto Measure and the system will automatically measure the targets
with the new tracker. In case the automatic measure is not successful, it is also
possible to measure manually the reflectors using the tracker teach pendant
as explained in chapter Add_reflectors_wizard
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Click Finish once the summary is displayed.

* Summary

00025

0LO0020

0.0014—""

0.0015 — ~—.
L _ 0.0011

.00 D
0.0005

0.0000
0.0007 0.0010

hverage

v Settings

0

4 Properties Wizard

You can also see the result in the status window.

lcon Count Time T Cotegory T Message

n 1 672021 53643 PM  Other Best Fit Alignment Results: RMS: 0,000 AVG: 0,000654783, MAX: 0.00103887

5.

Add reflectors wizard

Under Alignment Tab, there is a wizard to help user insert Reflectors:
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ARERTIE

| #

Alignment Mlprmaert Wizards

Best Fit Aligrement YWizard

Add Reflectoss Wizard

Once the wizard properties open on the right, you may select Rotary Table if reflect-
ors are on the Rotary Table (make sure the Rotary Table is in the home position):
the reflectors will move together with the Rotary Table or skip and click Next (but-
ton right): the reflectors will be static.

\

N

\

‘i
Select Turn Table - Turn Table must be in home
position.

| e—
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% F‘n‘JF'H'_-rlir;-:':

G Select Sensor
Leica AT 960

¢

Select Turn Table

HxGN Rotary Table 15x15 5T1

¢

Next step is to select the reflector type, its tooling type, and it is also possible to
rename the group as preferred in case multiple groups are present in the project:
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Salect
Type Super Cateye

Tooling Type Norne

- r;.’l.-; ”p

'$‘ Measure targets
‘ Pick targets from CAD

Select the reflector type from the list of supported reflector types in the drop-down
list:
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Super Cateye
RRR 1.5"

RRR 0.5"
RRR 0.875"
BRR 1.5°
BRR 0.5"

TBR 0.5"

RFI

Super Cateye
SCRT
Custom

Cateye 75mm

Select the Tooling Type and define a name for the Group:

&0

N e

To change group name, it is needed to unlock the target group name from the pro-
ject tree:

It is now possible to choose either to:
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Measure targets: for measuring existing targets in the real cell by using the
tracker teach pendant as already shown in chapter Rotary Table_alignment_

using three planes
“ Properties

Select

Type Super Cateye

Tooling Type  Mone

- G roup

'$ Measure targets

Pick targets from CAD
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Pick targets from CAD: for picking the position of reflectors from the 3D View

(used for offline mode).
* Properties

Select

Type Super Cateye

Tooling Type  Mone

- G roup

'$ Measure targets
‘ Pick targets from CAD

2.

By clicking with the mouse, the reflector will be added within the group:
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Add targets to the group by clicking in the 32
(min 3 required)

Selecr

Type Super Cateye

Toaling Type  MNone
- Group Humber 1

MName

Continue with at least three reflectors. Once all reflectors are added, click Finish to
complete the wizard.
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Add targets to the group by clicking in the 3D
(min 3 required)

Dual tracker cell alignment workflow

In cells where more than one tracker is available to measure, it is necessary as a
first step to align them each other.

In this way it does not matter which tracker is used to measure the features as all of
them will be referred to the same coordinate system.

The following steps must be followed:

1. In case the trackers are mounted on a slider, unassign both trackers from their
sliders before starting the alignment process.

2. Measure all features with the main tracker

3. Execute the cell alignment wizard following all the steps (see chapter Cell_align-
ment_wizard)

4, Align the secondary tracker using the best fit alighment wizard (see chapter
Best_fit_aligment_wizard)
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Measure with the secondary tracker all the features that could not be meas-
ured by the main tracker.

Use the alignment mode to align the new features measure in the earlier step.

In case the trackers are mounted on a slider, they need to be linked again to
the respective slider.

Be sure that all the features are locked in the project tree to avoid any
unwanted movements.

Robot on slider and tracker on slider workflow

In this cell configuration the challenge is align the tracker slider. In general, if tracker

is already mounted on the slider is going to be hard to measure the necessary fea-
tures to align properly the cad model.

There are two possibilities, it depends if the user can use a second tracker to help in

the alignment or dismount the tracker on slider to measure the necessary items

from other tracker position.

As a first option, the user can follow the next workflow explained below:

1.

With tracker on slider generate a target group to use it later in the tracker
alignment process

Move the tracker to a new position in the cell (use a Leica tripod) and align it
using the best fit alignment wizard.

Measure all the necessary items on the tracker slider that are missing when
tracker is on it.

Mount again the tracker on the slider and use alignment mode to align all the
items.

Link the tracker to the slider.

Lock all the features after making sure the alignment was done properly.
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In case there is no possibilities to dismount or measure with a secondary tracker,
the alignment process can be done manually following the next steps:

1. Measure and align the base of the tracker slider.

2. Manually adjust the tower in the horizontal and vertical axis to be aligned with
the tracker.

3. Link tracker to the slider

4. Lock the features.

Robot alignment

The Robot alignment process must be done to adjust the robot theoretical model to
the real robot used in the cell and to align the robot base with the tool TCP.

Calibration

| =

Calibration Wizards  * Robot Calibration Wizard

= Calibration : r
L

=
J Allanment Wizards

A basic alignment is done using the Robot Alignment wizard for the following:
» Robot base - 6 DOF (degree of Freedom) position. In case the Robot in moun-
ted on a slider, the slider 6DOF position must be considered.

» Tool TCP (T-Scan or AS1 laser scanners) - 6DOF position. With a basic align-
ment, it is expected to get good accuracy results of RMS below 2 mm.

This robot alignment is not focused on advanced alignment of robot
@ parameters (e.g., motor encoder calibration) that must be executed
according to manufacturers guidelines.
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Prequisites:
1. Leica Metrology Foundation (LMF) and Tracker installed on the system (AT 960-
MR)

2. LMF is the only tool that can be used for robot alignment (not possible using T-
Collect or RDS)

3. Cell model imported to the online HXGN Robotic Automation application.

4, Cell.json file changed to have a workstation configured for robot alignment
purposes (meaning that the tracker must not be included within the work-
station as it must be controlled by LMF and not by HXGN Robotic Automation)

with unique ID (e.g., 100). This workstation ID must be used for the robot align-
ment process as only the correct cell elements will be used.

5. Imported Cell is already aligned (all elements) as described in earlier chapters.

6. Only a single alignment per robot is needed. In case a dual robot cell is used,
every robot must be aligned separately.

The alignment is done in the context of the workspace you intend to use, i.e., the
area where the partis placed to be measured. E.g., the workspace can be the area
above the Rotary Table when it is used as a part holder where to place the part and
the relative fixture.

In a cell where the robot is used in two distinct workspaces, e.g., two Rotary Tables,
it is recommended to do two alignments in two different projects.

To create a workspace, in Modelling mode, select a new Box workspace and adjust
the workspace size and position to reflect your working area. This is the area which
your largest part to be measured will occupy (yellow wireframe box). Make sure to
define workspace before you start the wizard.

Pro Tip: users need to consider that:

o
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¢ the minimum distance between tracker and scanneris 1.5 m

 the solution provided by the path planning algorithm will always try
to place the scanner parallel to the workspace face and with a face
pointed towards the tracker for it to lock on that face of the scanner.

If the conditions above are not considered, it may be that the face on
which the tracker needs to lock will not be visible and the algorithm to fail.

|—m1 Modeiling

B Project

The wizard can be executed, and the steps followed:
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Select your workspace and press Next.
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Set the parameters as default values shown in the following picture and con-
tinue to the next step.

“ Properties

Configure Generate

Choose parameters

Geometric calibration
Elasticities
Mastering zero position

Gear Ratios

Calibrate base

Calibrate tool

2.

3. Inthis step, we will generate the robot alignment program by setting two para-
meters:

a. Lock On: the scanner face to be used to lock on it. It is recommended to
use first one side face of the scanner for the most stable results. It is usu-
ally suggested to use the left face of the scanner (Face 1)

b. Points per axis: the number of points which will be used for alignment.
This number decides the discretization of the workspace. It is suggested
to use the default value (3). It will create a grid of 3x3x3 (total of twenty-
seven points per face). This is good to have redundancy as many points
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will not be reachable.

* Penpareas [Mwazace|

Generate calibration path

Click on “Generate calibration path” and the program will be automatically
created. Click on Finish icon to complete the wizard.

“. Properties

Configure Generate

Y n

[«

- Generate calibration path
-

Lock On Face 1

Points per axis 3

The alignment wizard generated a program for the face we chose (Face 1).
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5. User now needs to validate the program and execute it in the real cell. After
the execution is completed, the calibration points will be available in the pro-
ject tree under Alignments inside the robot that was used in the alignment
wizard.

To validate the program and run it an online environment within
HxGN Robotic Automation Execution mode, it is strongly suggested
to use slow speed.

Make sure there are no Calibration Points in the project before executing
@ the program in online mode otherwise the results may be wrong.
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It is needed to measure at least ten points in the workspace. It is also needed
to get a variety of robot orientations, configurations, and joint values. In case
of a slider is used, one slider position is to be used making sure to create a
workspace box big enough to cover the part to be measured.
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Robot alignment supports both 6 and 7 axes configurations. If the robot is

moving on a slider (7 axes configuration) but when it reaches the workspace,

the slider is not used to perform the scanning, there is no need to do the robot

alignment considering that axis. For this use case, move the slider to the pos-

ition where you want to perform the alignment on the workspace, enable Lock

Externals toggle switch and use the robot alignment wizard.

Pasition

Rotation

} Physical

External Joints

Internal Joints

~ Controller Parameters

127.0.0.1

Ip Address
Port

Lock Externals

Continue on collision

*\ Properties [Robot KUKA KR30-3_with Slider]

Robot KUKA KR30-3_with Slider

Z 562.08017

Rz -00.15652

E1 930.00000

a1 0.00000

82 -90.00000

83 90.00000

84 0.00000

85 0.00000

86 0.00000

5005

6. To execute the calibration, right click on Calibration | Compute.
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Modelling

Project

Workspace 1
Targets

Cellltems

Machines

Robot KUKA KR30-3_with Slider B ©

KUKA-KR30-3
Tools
TScan2
Calibrations
Calibration
Inputs Delete
Calibratic W Copy
Calibratic

Calibratic Compute

The alignment will update the position of the robot and the Tool.
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Calibration 2 faces Kuka save_empty 2 ) (¥ ? [}

m] Modelling
& @ 0
-

RE S (oe

(UKA KRE0-3_with Si.. & ©

Qo

&) o
& ® O

X 270000 @S Y 000221 @@ 2 41527910 @H
Re 525772 @E® Ry 00w @ R 000573 @S

075000

The computation results will be displayed in the Status window. The alignment

can be considered acceptable if the RMS is under 2 mm.

Category T Message

lcon Count Time
Positions: 11

Robot position accuracy before calibration. RM:

Other
Robor pos alibrazion, RMS: 11044, 4, WA 2033465, 5= 11

The calibration was successh

Next, activate the calibration, by right-clicking on Calibration | Activate.
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Note that the robot base changed slightly when the calibration was activated.

Before
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After

@ . Properties [Rishar KUKA KEI0-1_with Slefer]
L
Robsot KA KR3E0-3 wath Shder

Now your robot is calibrated, and you can start using it to program and scan
new parts.
Note that after you activated the calibration, you can deactivate it, and this will
remove all the computed offsets. However, it will not revert the robot to its ori-
ginal position.

4 (& Calibration

4 § Inpd Delete

| 2

3

m Copy

Deactivate 4

Compute
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© After you activated the calibration, you can deactivate it, and this will
remove all the computed offsets. However, it will not revert the robot
to its original position.

4 & (alibratinn
X Delete

4 9w Inpu

2
3

fm Copy

Deactivate 4

Compute

Alignment - ZG

Manual Tracker And Sensor Calibration

Calibration is divided into two types: factory calibration and user calibration.

1. Factory Calibration: This calibrates all parameters of the scanner, restoring it
to its optimal state. It is recommended to send the entire scanner system to
the after-sales service center for factory calibration every 12 months.

2. User Calibration**: This calibrates some parameters of the scanner. It is
recommended to perform user calibration when there are changes in the
environment, temperature, or humidity, or when poor surface quality is
observed.

Calibration Precautions

®) » Ensure there are no other marker points near the calibration board.
V4

Alignment 330



After use, please store the calibration board in its protective case.

Ensure there are no reflective objects near the calibration board.

Stay relaxed during calibration and move your gestures slowly.

If errors, damage, or misplaced marker points are detected, the cal-
ibration process may fail.
Manual Calibration Procedure

Tracker Calibration

When calibrating the Track, please ensure that there are no obstacles within the
Track's field of view. Hold the calibration rod and move it to the position indicated
on the software according to the software prompts.

Small-scale calibration: There are a total of 36 specified poses. Once the current
pose is aligned, it will automatically jump to the next specified pose. The calibration
is completed when all 36 poses are aligned.

Large-scale calibration: There are a total of 72 specified poses. Once the current

pose is aligned, it will automatically jump to the next specified pose. The calibration
is completed when all 72 poses are aligned.

Setting method:

Click on "Options"(i& 1i) in the upper left corner of the software.
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Calibration Steps:




Place the Track as shown in the following picture, and make sure there are no
obstructing objects within the frontal field of view.

Click "Tracker Calibration"(#R & #8 /2 ) in the software.

@ HeriEs | MIBIDAY MEALRaAY
C ) ke || E]Ee .
| PR ) e | R
(T E ] s

L NOMEEE T
- B HE S

fﬁ' E‘E‘H‘-E_ |
e I

Place the provided calibration rod within the Tracker's field of view (position
the calibration rod vertically in the field of view with the flat side facing for-
ward to the Tracker). The interface will appear as shown in the figure below:
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The six points on the flat side will point in one direction, which should be poin-
ted straight up at the beginning of the calibration

EmEm: 136
ERFRE: 0e102

Move the calibration rod to the position indicated by the red box in the soft-
ware according to the prompts. Continue adjusting until the view turns green
which means the calibration for this position is completed. Then the cal-
ibration rod needs to be moved to the next position.

A 1/36
ol 806036
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Calibrate to step 10, and place the calibration rod horizontally (refer to the cal-

ibration interface instructions) for calibration, as shown in the right figure.

fmiRE: 10736
SRES: 806036

Calibrate the progress to step 19. Change the grip of the calibration rod again
(refer to the calibration interface instructions), and place the inclined side with

an angle upwards to start the calibration.

EOmis: 25/36
EoRH S 206036

7. Calibrate the progress to step 28. Change the grip of the calibration rod again
(refer to the calibration interface instructions), place the inclined side with an
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angle facing down, and start the calibration.
ROt 29736
EORFEE . B06036

The calibration accuracy is popped up after the calibration is completed, and

the normal accuracy of calibration RMS value need to be within 0.05mm.

oty 25/36
KT ES: 206036

Shutter setting is 0.5ms when the tracker is calibrated

Position the calibration rod as indicated and move it back and forth, keeping
the position consistent with the shadow position in the 3D viewer.
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HyperScan Scanner Calibration

Take the calibration board out of the protective box and open it, place it as
shown below, and place the calibration board stably in the field of view of the

~

</

tracker:

When calibrating the Sensor, the three points circled on the calibration plate
should be directly facing the Tracker

nl|l|--l [ e B UL
p I = o .
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2. Open the scanning software, as shown below:

Click the scanning software "Scanner Calibration", and the calibration interface

will pop up as shown below;

& i L
Ew e L LU
" d - " I Fa— " - il

3. . Ry —

Move the calibration board so that it displays the position in the green area on

the software;

4.

5. Align the device with the calibration plate and press the laser trigger key;
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If you move the device alignment board, you can see that the indic-
ator bar on the interface changes.

» During calibration, the scanner position posture is moved so
that it coincides with the corresponding three-dimensional pos-
ition in space. The current position is automatically calibrated
and jumps to the next position. When all the positions are
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aligned, the scanner calibration is completed.

* When calibrating, the shutter is set to 0.6ms;

» Do not overshade the scanner while calibrating, and keep ZG-
Track to see as much of the spherical target on the scanner as
possible.

Tracker And Sensor Calibration using HXGN Robotic Automation

Tracker Calibration

() The calibration rod will need to be mounted on the robot before starting the program
4
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The program will look like this:

Program

s | 0O

ZG Tracker Calibration -i + R

0001 :.*IRc:bcnt Home Motion

0002 & |RotaryTable Home Motion

0003 . |Robot Joint Motion

0004 4 == ZG Tracker Calibration

0005 Robaot Joint Motion
0006 Robaot Joint Motion
00o7 Robaot Joint Motion
0009 Robot Joint Motion

0010 Robot Joint Motion

Ty
Ty
T
0002 . ~|Robot Joint Motion
S
Ty

1. Start with all cell elements at home (Rotary table, Tracker Slider, Robots)
2. Move the robot with the control rod mounted on it towards the tracker vision

3. Add the tracker calibration command
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» Add the necessary robot join motions to arrive at all the positions reques-
ted by the HyperScan software

After the program has run in HXGN Robotic Automation, the Execution Status
window will show a message with the results of the calibration.

Calibration passed with threshold
© 08052025 17:14:15.683 0003 ZG Tracker Callbration 2G Tracker Callbration  End gl e Al

result 0.0196 S

Scanner Calibration

@ The scanner calibration plate will need to be available in the cell before starting the

program

The program will look like this:
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Program

——
£G Scanner Calibration . + amafy

000 '.*IRCIIJI:“: Home Motion

0002 fA |RotaryTable Home Motion
0003 , - |Robot Joint Motion

0004 i £G Scanner Calibration
0005 Robaot Joint Motion

0006 i r-JRobot Joint Motion

ooy i r-JRobot Joint Motion

0008 Robot Joint Motion

o009 Robot Joint Motion

010 Robot Joint Motion

1. Start with all cell elements at home (Rotary table, Tracker Slider, Robots)

2. Move the robot with the tool mounted on it towards the scanner calibration
plate

3. Add the scanner calibration command

» Add the necessary robot join motions to arrive at all the positions reques-
ted by the HyperScan software
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After the program has run in HXGN Robotic Automation, the Execution Status
window will show a message with the results of the calibration.

Calibration passed with
threshold result 0.067

o 12/05/2025 08:56:57.531 0003 2G Scanner Calibration 2G Scanner Calibration End
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Programming

When the cell is ready for work, i.e., the fixture and part are loaded, properly
aligned and the features to be measured are available in the project tree, it is pos-
sible to program the robot movements needed to inspect the part.

A Make sure to create or import all other objects in your cell. Avoiding collisions is a

major part of the planning and so it is crucial for the cell to be precisely modelled.

This section will mainly talk about all the programming commands
@ that are generic to the sensor used.

Program versus subroutine

The Add button now has an option to either create a new program or to create a

new subroutine.

+ avaly &.’

| B2 AddProgram

Ly  Add Subroutine

Subroutines are programs that can be called from another program.

Subroutines abide by the following rules:

* Adding a subroutine to a program will show the subroutine as read only. No
modifications can be made! Only by going to the subroutine itself you can
change the commands.

» Changing a subroutine will affect all the programs that contain that sub-
routine. All those programs will need to be validated again.
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» A subroutine cannot have any recursion. (E.g. subroutine 1 refers to 2, which
in it's own refers back to 1

» A subroutine cannot be deleted if it has been added in a program. First it will
need to be removed from the program.

N A program cannot contain 2 identical subroutines which both include the exact same

measurement routine! Moving cell items or interacting with the PLC is fine however.

Clearance settings

To generate and achieve a safe path, user may use the clearance option to virtually
expand the object volume by increasing clearances. User can set a clearance value
per each object by clicking on the object and set its value in [mm] by selecting the
machine link in the project tree or in the 3D viewer and clicking on the Collisions but-
ton. The default setting for all elements is 0 [mm].
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O Modelling

I Project

" FANUC M-20iD12L
| Model
" Base
" Link 1
" Link 2
" Link3
Link 4
v Link5
Toaols
AS515can
= Calibrations

) HxGM Rotary Table 15x15 5...

Fixtures

¥ Advanced Search Options

m Modelling

+

«7

BE S o e & 5 e

o

Adding clearance can be beneficial for collision but should be done care-
fully since it will limit the motion and area for the planning path. It is
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recommended to add clearance only for the Tool with value of 20-25
[mm].

() Both Leica trackers have a minimum clearance. This cannot be reduced
/ due to a risk of collision. The AT960 has a minimum clearance of 110 (mm)
and the ATS800 of 90 (mm).

It is not recommended to add clearance neither on the part, nor the fixture nor the
Rotary Table nor the robot joints. The main risk with adding clearance to Robot

joints is internal collision, meaning collision with its own joints. In some cases, user
will need to test if there is a collision by moving the joints e.g., if user add clearance

of 20 mm on joint 4 and in some positions, there is a collision between joint 4 and
joint 6 as shown figure below.

Collision between Joint 4 and Joint 6 due to an excessive clearance.
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O During the automatic path planning, HXGN Robotic Automation adds 10
[mm] clearance to the Tool in addition to the user clearance definition to
achieve a safer program and solve discretization issues.

The robot joints clearances are also added 10 mm but only for joints of
which the clearance value was changed to a value greater than zero (e.g., if
joint 4 clearance is as default zero, it will stay zero, but if user changes it to
2 mm, then actual clearance will be 12 mm).

A In all cases where user changes the default clearances value to a different value than
the recommended values, user should move the robot joints within their range and

verify there is no internal collision.

Language syntax

A program in HXGN Robotic Automation is a list of commands that will be executed
by the involved cell items either sequentially or in parallel.

Every command is represented by:
* Program line number: automatically assigned when the command is added
* lcon: automatically assigned depending on the command type.

» Color bar: automatically assigned but can be changed in the item properties
(see chapter Changing machine properties).

* Name: automatically assigned but can be changed in the command prop-
erties.
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Propervies [FANUC M-30D13H_LEFT)

Example of two commands and related syntax: the first command has index
“0001", a “Linear Motion Command” icon, the color line as defined in Robot A prop-
erties, and a “Linear Motion Robot A” name defined in the command properties

Supported commands

The complete list of supported commands is available in the ribbon toolbar within
Programming tab.

If there are multiple commands available within a specific command type, a drop-
down menu is used to list them.

Programming

© Some commands are only visible if the applicable sensor (e.g. ZG or Leica)
or the applicable Metrology (e.g. PC-DMIS or PolyWorks)

All commands share some common properties:
* Name: will be visualized in the program tree

 Command area having:

1. Comment: if the toggle switch is enabled, the command will be skipped
in the execution. It is also possible to comment a command by double-
clicking it in the program tab.
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“ Properties [Measure Nominal Reflectors]

MName

Measure Nominal Reflectors

* Command

Comment ) [ ]

Task Continuation Option  CancelOnError

Timeout 30.00000

Program

/ W O

il

MANUAL PROGRAMMING ~

0001 4 HOME
0002 P I Robot Home Motion

0003 A ITurnTahle Home Motion

0004 . iIMeasure Nominal Reflectors

SCAN_TT POS 0 H

To set a debug point instead of a comment it is needed to single-
@ click the command line where the execution must stop.

2. Task Continuation Option: (not available for Motion commands)

a. CancelOnError: if the commands fail, the program will be imme-
diately stopped with an error
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b. ContinueOnError: if the commands fail, the program will continue
c. Undefined: if the commands fail, the program will continue

3. Timeout: expressed in seconds. If the time defined elapses before the
command execution is finished, the execution is stopped with a timeout
error.

“ Properties [Group Command 1]

Name

Group Command 1

* Command

Comment

Task Continuation Option  CancelOnError

Timeout 30.00000

Depending on the command type, there will be dedicated properties as described in
the following sections.

Grouping

Grouping (@ ) can be used to improve the readability of a program by putting
together commands according to a common criterion, e.g., related to a feature scan
or to homing movements of all the machines used in the cell.

Once grouped, the commands will be executed in sequence, unless the Parallel
Execution switch is turned on. See chapterParallel Programming for more inform-
ation on parallel execution scenarios.
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¥ Multi Robot Synchronization

Parallel Execution

Home Group

:.ﬁIRnbot Home Motion 3

Q ITurnTabIe Home Motion 2

Example - Grouping homing commands

| Poly Surface Group
-"-_J;‘IRobOth.-int Motion 2
-,,Q:Start Measurement Cmd 2
i,?lLEnear Motion 2
",}'IL'rnear Motion 3
lleEnear Motion 4

Yo | Stop Measurement Cmd 2

Example - Grouping feature related commands

Dialog

A dialog command @) can be used to display a pop-up window with the text spe-
cified in the Text property..

User will need to click on OK to continue the program execution.

The dialog command will take into account 2 options:
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Task Continuation Opticn  ContinueOnError

Timeout 500000

* Timeout. The time the user has to acknowledge the Dialog Box

e Task Continuation Option:If not acknowledged within the timeout, it will
either stop the program (CancelOnError) or continue to the next command
(ContinueOnError).

TestExample

Dialog commands will not be used in programs executed with the Execution Man-

@ ager.

Safety

A safety command (@) can be used to trigger a specific program represented by its
ID (previously configured on the safety device) in the command properties.

~ |p Address

Safety Part ID

Currently HXxGN Robotic Automation only supports Keyence Pokayoke camera

@ system.
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Motion

Depending on the selected machine (robots, rotary tables, sliders), the related com-
mands will be shown in the programming bar in this area as explained in the next

sections.

All motion commands share the same properties’ structure that differs one from
another depending on the machine type:

1. Motion part has the machines involved in the motion command (e.g., the
robot and its tool) that can be selected using the hand icon (&)

2. Target part has the target position to be reached either in cartesian (Target
Transform) or joint space coordinates (Target Joint Values)

3. Joint/Linear part has the velocity and acceleration settings for both a joint
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and a linear movement.




* Motion
* Dependencies

Select Machine
FANUC M-20iD12L

Select Tool

AS15can

¢ O
* Target Transform
Position ¥ -309.82785 ¥ 0.01790

Rotation » 93.00000 Ry 1.55257E-003 =

* Target Joint Values
0.00000
-24.00000
0.00000
Intermal Joints
0.00000
42,00000
0.00000
= Joint

* Motion Settings

Velocity Acceleration

40,00000 %] ~ 100.0000 %]

Programming 357



Robot

When a robot is selected it is possible to add three types of commands according to
the picture below:

1. Linear Motion, to specify a cartesian position of the robot.

2. Joint Motion, to specify the position of the robot in the joint space- either 7
DOF or 6 DOF depending if the robot is mounted on a slider (see chapter
Robot)

Rotary Table

The same applies when a rotary table (see chapter Rotary table) is selected but lin-
ear motions are not available, and the joint space is 1 DOF.

Slider

The same also applies for sliders (linear joints) where usually a tracker is mounted.
In this case depending on if the slider is only horizontal or vertical the joint space
will have only 1 DOF, if the slider can move in both vertical and horizontal direction,

the joint space will have 2 DOF (see chapters Slider).
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Continuous Motion group

It is possible to speed up the execution of robot motions reducing drastically the
stopping time between different linear or joint motion commands by placing them
inside a Continuous Motion Group, either adding first the group command in the
program and then adding the other commands inside (left picture below), or by
selecting motion commands already present inside the program and adding them
by right clicking and selecting the correct option (right picture below).

L | Lirsar Mbastien 1)
| Lireear Maticn i1
[ Lirear Motien (3
i Linear Mation 14

2 .

o011 o I Rabotr Home Moton 2

In case the user executes the program non from the beginning but
@ selecting a program line inside a continuous motion group, the beha-

vior of all the following commands within the group will be the stand-

ard one, as the commands were executed externally to the group.

PLC

PLC commands are used to communicate with the cell PLC that is responsible to
control the overall main logic of the robotic cell and it is the interface with all the
other devices connected to it, e.g., motion and safety devices. The communication
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with the PLC happens through and OPC UA interface where the PLC acts as an OPC
UA server and HxXGN Robotic Automation as an OPC UA client.

The available commands are:

1. PLC Write Digital Output: to be used to set a Boolean value (true or false) to
a variable defined in the PLC.

2. PLC Wait: to be used to wait that the PLC has received the output signal and
the consequent action was successful (e.g., an action is performed on a linked
HW device). The program will wait until the PLC communicates the successful
handling of the signal.

X o

¢ [543  PLC Write Digital Output Command
[}, PLC Wait Command

In both cases the variable settings are done within the Output Settings section
within the command properties where it is needed to specify the PLC tag to com-
municate with over OPC UA in the PLC Key field.

% Properties [PLC Write Digital Outpur Cornmand [Copy) 17 (1)

Mame

PLC Write Digital Output Command (Copy) 17 (1)

* Command
Comment
Tazk Continuation Option  CancelOnError

Tirreou

= Dutput Settings

PLC Key ns=3z="Robot_Autornation™."ASC_017."ASC_DIG_IN_Z_PROG_ACTIVE®

PLC Value Falze

Type EBoolean
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Acquire/release Lock for Multi Robot Synchronization

In multi-robot configurations, there may be situations when both robots running in
parallel are only allowed to enter a zone one at the time to avoid collisions. To deal
with such cases HxGN Robotic Automation makes available for the user the
Acquire/release Lock for Multi Robot Synchronization command (& ).

The essence of this command is that the children of only one of such commands (by
means of resource name) must be executed at the same time so whichever com-
mand (e.g., Lock Resource A) locks a resource which is specified in the Multi Robot
Synchronization | Resource Name field will execute; the other commands sharing the
resource (e.g., Lock Resource B, Lock Resource C, and so on) will wait for the Lock
Resource A execution to be over.

Pro Tip: programmers can see the analogy between this command and a C#'s “lock”

o
' or a C++ “critical section” keywords, which allow only one thread to enter the part that
is locked, and the lock is not shared with any other processes.
Metrology

Metrology commands group has a list of commands which are specifically
developed for special functionalities available in the interface with PC-DMIS, Inspire
and PolyWorks.

» Measure PC-DMIS Static Points is specific to PC-DMIS, and it is explained in
chapter Programming - Leica.htm

* Execute PolyWorks Macro and Measure PolyWorks Reference Points are
specific to PolyWorks. Please refer to chapter Compensation for the explan-

ation on this command usage and properties.

Programming tools

A toolbar above the program can help the user with complex programs.
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. Collapse/Expand all the commands in the program.

Select All the program and all its commands and subroutines.

Properties show the program or project properties (depending on which tab
you are)

Copy the selected commands (and subroutines) of the program (to afterwards
paste them in another program).

Paste previously copied commands and subroutines into a new program (will
be pasted after the current program if there are already commands and sub-
routines in place).

Paste After the previously copied commands and subroutines into a new pro-
gram (will be pasted after the selected command or subroutine). This choice
will allow you to paste a program to a specific subroutine folder for example.

Clear Highlighting in case the program stopped in error and the last active
command will stay highlighted after debugging.

Generic command menu

By right clicking on a command, it is possible to see the command menu that will
show for all commands the following options:

1.

A W DN

Copy the command
Paste a copied command
Delete the command

Comment: disable command execution, see chapter Supported_commands
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5. Toggle Breakpoint: set a debug breakpoint, see chapter Supported_com-
mands

6. Touch up only available when selecting a motion command. this will set
machine selected to it's position in the 3D world

7. Move Machine only available when selecting a motion command. this will

move the machine in the 3D world to the target position of the command

8. Move to command will move the whole 3D world to the point in time where
this command will be executed in the cell.

9. Resolve error: only available in case we detect a collision on a robot join
motionpath planning will try to find an additional robot join motion(s) to avoid
the collision
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Demo test

0001 £a J|Robot Home Motion 2
0002 & ITurnTable Home Motion 1
0003 iy PolyWorks macro

0004 1 Measure PolyWorks Reference Points (1)

0005 O Measure Nominal Reflectors 2
Faalat=

Tm Copy

feAR-b ot Motion 11

sifzment Cmd &
[l Paste ]
ition 5

Delate surement Cmd 5

T o me Motion &

Toggle Breakpoint £ TE WJBEET
= macro (1)
Touch Up PolyWorks Reference Points

Move Machine

Move To Command

Automatic Program Adjustment

This feature re-calculates an existing program when there is a change in the model.
This allows the user to migrate old programs according to a new model. It may hap-
pen that a program cannot be fully migrated due to the new model (e.g.: collisions,
parts out of reach, etc.). In that case, the new program shows which motions could
not be migrated properly and must be resolved manually by the user.

The choice can be activated under Settings | Planning with the relative toggle switch.
By default, it is disabled.
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" — ? Scan Profile (AS1) Defa

Save Save as new preset

Help

Enable Automatic Program Adjustment 0@

About

In the Programming tab, you can find the Automatic Program Adjustment button.
After selecting an existing program, if you click the button a new program is created
with the same name of the original program plus “Adjusted.” If there was a modi-
fication in the model, the new program will adjust the earlier one to scan the same
area if it is possible. Otherwise, the resultant program will be the same.

Pragram o Program

== ¢ F B 0O @9 x B e~ & A W 0O v x B

Pragram 1 = . + Program 1 Adjusted = -i +

0001 i *IH-::I:u}r Home Motion 3 0001 :ﬁlﬁnh-:rt Home Motion 3 (1)

0002 » M-T10iC50 [0] (all converted to Deg (... 0002 M-710iC50 [0] (all converted to Deg (...
L_E‘IH-::I:H}[ Joint Motion 7 -_j"lﬁnbjt Joint Motion 7 (1) 'y
o IEt-:lrt Measurement Cmd 5 ;g[Start Measurement Cmd 5 (1)

D009 '_,.fll.mear Motion 93 : L,i-ILnr'.r':ar' Motion 93 (1)

0010 ",'-'ILinr:ar Mation 94 '_,:-'ILirtr:ar Motion 94 (1)

0011 5;|Linear Motion 95 | Linear Motion 95 (1)

] e "_,}-'ILirur:ar Maotion 96 '_:"'ILir'-r:ar Maotion 96 (1)

0013 5;|Linear Motion 97 3 5>|unear Motion 97 (1)

0014  5|Linear Motion 98 i, |Linear Motion 98 (1)

0015 '_,.zleear Motion 99 : '-,:-'ILIF‘-Ear' Motion 99 (1)

0016  >|Linear Motion 100 1> |Linear Motion 100 (1)

The execution time of adjusting automatically a program should be within the order
of a few seconds at most for long projects. For simple robots, even less than a
second.

© It is always recommended validating the newly adjusted program to avoid potential
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collisions.

All information about the automatic adjustment like errors, warnings, and info mes-
sages are shown to the user in the Status window as per example below.

i Unabds po &

Migration of old Programs

Since the old programs do not have the current parameters, we create those para-
meters when loading the project. That allows us to adjust the program auto-
matically if it is needed. Recall that to preserve those changes it is mandatory to
save the project before closing RA.

Every time an old program is migrated, the following message is shown to the user
in the Status window:

T Message

Added notes

1. If a partis located on another machine, the original program will not be adjus-
ted to the new machines, since exclusively the machines of the original pro-
gram will be considered. The programs have information on the machines by
their ID, which is never changed when the program is adjusted.

2. If a motion cannot be adjusted, check out that it is reachable by doing a Pick
On Cad (see chapter Pick on CAD for further explanation of this functionality).
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3. For an adjusted program, the adjusted motions may lead to collisions. For lin-
ear motions, collisions can occur between the internal structure of the robot
and the environment; for joint motions, collisions can occur also with the tool.
This is because the new program is not checked for collisions, this is for the
user to fix with a manual program. Consider manually changing the con-
figuration of the robot at the motions with collisions to find valid adjusted
motions.

4. If a program is generated with no motions successfully adjusted, the adjusted
program will be the same as the original.

Manual Programming Mode

In manual mode, the user would need to define the position where to move the
robot to start a scan and the linear movements needed to scan the feature or area
of interest. It is also needed to add all necessary compensation and homing com-
mands to create a valid inspection program.

To do it, HXGN Robotic Automation have different modes that the user can choose

depending on their needs.

Programming mode special toolbar commands

When programming mode is selected the special modes, toolbar will be expanded
with three more commands.

Programming 367



Programming

4 f

Program

m O
™ i
Program - . +

1. Lock Machines: when enabled, allows coupled machines to be moved
together, if it is disabled, those machines will be moved independently..

2. Hold Cartesian Position: when enabled, robot will move without changing
the position of the TCP in the cartesian space, if it is disabled the robot will
move with no restrictions.

3. Change Machine Pose: possibility to switch from the Multiple Robot Valid
Poses (different Inverse Kinematics result) to reach a specific target TCP
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position. Useful when doing Manual Programming or program fine tuning to
avoid Robot Configuration changes or singularities.

Controlling a cell item using the teach pendant

All machines that can be moved by the user have their own virtual teach pendants.
The user can move them using the different settings available. To activate a teach

pendant:
1. Select the Connection tab on the bottom window.

2. Choose the relevant machine.

3. Click on the Teach Pendant icon and the teach pendant will open.
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¥ Connection

-500.00 [mm]

State
¢ ) HMIL_M-710iC50_t¢ E1

Name
ConnectedToSimulator Y

HMIL_M-710iC50_tacladapt

HMIL_TT Conr i
aror <) Idle a1 ) 2146003 [

Leica AT 960

Robot teach pendant

The following settings are available:

65.00

85

Connect/Disconnect: connects or disconnects from the real hardware.

Go Home: takes the robot to home position.

Show GoPro shows the camera of the tool (if one is attached to the machine).
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4. Position: switches between different robot coordinate systems (Joint, World,
Tool) to show the relative values accordingly.

5. Motion Mode: selects the way the robot will move (joint or linear motions).
6. Refresh: updates the robot position to fit the 3D environment.

Play/Stop moves/stops robot.

Program Override: the percentage of the maximum velocity used.
Velocity: maximum speed of the robot.

Buttons to add linear, home, or joint motion commands to the active pro-
gram.

Rotary Table/slider teach pendant

Ty

180.00000 r7

The following settings are available for external axes controlled by the PLC like a
Rotary Table or a linear slider:
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1. Connect/Disconnect: connects or disconnects from the real hardware.
2. Go Home: takes the machine to home position.

3. Refresh: updates the machine position to fit the 3D environment.

4. Play/Stop moves/stops the machine.

5. Buttons to add home or joint motion commands to the active program.

Tracker teach pendant for Leica only

The following settings are available:

1. Connect/Disconnect: connects or disconnects to the tracker.
2. Lock on locks on target tool, e.g., AS1 scanner or a reflector.

3. Delete last point removes last point measured.
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4. Initialize: initializes the tracker.

5. Show GoPro: click to open OVC of tracker.

a. User can move tracker joints with the manipulator.

Programming

Brightness: user can change brightness

Enable/disable Lock: enable to lock on target /disable to lock on tar-
get.

Manipulator: use to mode joints of tracker
Help button: click to get help on commands.

Take snapshot: click to take a snapshot. Immediately a folder win-
dow will appear to save it.
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Targets will glow in green as seen on the image below.

Lock °Q
- @ 00
Vi.
6. Turn Off: turns off the laser and set the wake-up time. To be used to set the
wake-up time by clicking on the date and time field and put tracker to sleep by
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clicking on the Go To Sleep button.

6/13/2021 8:07 AM | &

Go To Sleep

7. Measure/Stop starts/stops measurement.

8. Measure mode: click on four arrows to access measurement mode options.
User can select one of the five modes available from the dropdown.
a. Scanning: starts collecting points from a laser scanner.

i. Min Step Scan To Scan: this value defines the minimum distance
between two scan lines.
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ii. Point To Point: this value decides the average point distance on the
scan line. It refers to the canter of the scanner’'s measurement
range and changes with increasing or decreasing distance to the
object. The value can only be changed to 0.075 mm steps.

b. Stationary: stationary measurement is a mode of measurement where
the tracker spends set time (set up by the measurement profile) taking
measurements and then returns a point.

i. Measurement profile: Fast, Standard, Precise according to the fol-

lowing table:
Profile for meas- Measurement
Use Case :
urement type Time
Fast Controlled Envir- 500 ms
onment

Precise Highest accuracy - 10000 ms
Sensor checks - Com-

pensations
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Profile for meas- Measurement
Use Case .
urement type Time

c. Stable: stable measurement will trigger measurement shot when con-
ditions on stable time and space are match.

i. Stable time: change the time probe must be stable to take a meas-
urement shot.

ii. Stable Space: Change the space probe must be stable to take a
measurement shot.

d. Continuous Time: continuous time mode takes measurement shots
based on the frequency given on continuous frequency.
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Continuous Distance: takes measurement shots based on the distance
given on continuous frequency.

Scanning

Stationary

Stable

Continuous Time

Continuous Distance a

e.

9. Tool Settings: shows the tool attached and its options (if any).

Tool settings are only available if tool attached is a reflector (and the Tracker is
locked on that reflector). The user can choose the type of reflector from the
list or create a custom one and define if there is a tooling and the tooling type
(Flat, Edge, Pin) and enter the correct values of the reflector.
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HxGMN Robotic Automation

Type RRR 1.5

HasTooling 't 1-2

Tooling Type LiLaLr
RRR 0.875"
BRR 1.5°
BRR 0.5"
TBR 0.5"
RFI
Super Cateye
SCRT
Custom

Cateye 75mm

HxGMN Robotic Automation

Type RRR 1.5

Has Tooling -

Tooling Type  Pin

19.05000

15.05000

10. Buttons to manage smart features (see chapter Smart Feature - Rotary Table

alignment): go to previous, reset current, go to next.

Moving a cell item dragging it in the 3D environment

To move the machines using the 3D environment you can click and drag the dif-
ferent joints (either in general or using the drag wheel that appears). You can also
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move the tool itself via the same method or by using the gizmo that appear when
choosing it. By moving the tool, the rest of the joint will adjust automatically accord-
ing to the machine kinematics to reach the desired position.
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If a robot is mounted on a slider (see chapter Robot on slider for modelling inform-
ation), it is possible to 3D drag the tool gizmo considering the overall 7 axes kin-
ematics of the robot including the external axis (slider) or to lock it.

Within machine Properties, if the Lock Externals toggle switch is enabled, when
the robot is moved in the scene, the external axis will be locked so it will not move,
if it is disabled also the external axis will be moved to bring the robot to the desired
position.

HxGN Robotic Automation Part - @ X
< ouaLrosorcelt Mo ) CY 2 B

(4]

*\ Properties [FANUC M-20D12L_RIGHT]

B €T

¥ Tools

I AS145deg RIGHT

A )

& & 5

8
le

G
I
-
|-

E E 4+ = 8 9
€ FANUCM20DIZLRGHT | @ LeicaATOGOLEFT | < ROBOTLEFTAUTO |
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Pick on CAD
Pick on CAD is a special mode that allows the user to select a point either on the sur-
face or on the edge of a CAD model by simply clicking on it.
Pick on CAD offers three ways of picking a point on the CAD model:
1.

Pick on CAD - Surfaces allows to visualize the tool TCP on the CAD surface
point and click to move the robot in the specified position.

Pick on CAD - Surfaces - Keep orientation: same as above but the target ori-
entation is set to the current tool orientation.
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Pick on CAD - Edges allows to visualize the tool TCP on the CAD surface point

and click to move the robot in the specified position.

HxGM Robotic Automation
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When activated, the scanning range will appear perpendicular to the surface.

Y | =

To flip the normal [Alt] button needs to be pressed.
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To rotate direction [Shift] button needs to be pressed and mouse dragged.

For some scanners (AS1XL or ZG Scanner) the distance of the pick on
@ CAD will depend on the selecting working range. This can be set in the
properties of the scanner.
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“ Properties [AS15canXL]

MName

:a: AS1ScanXL

55
k Physu:.nl

~ Tool
¥ Tcp Offset

Position X 0.00000 0.00 Z  1035.00000

Rotation Rx 0.00000 0.0 Rz 90.00000

* Tracker Tool

» Faces

* Leica AS1 scanner
Serial Number

Scan Profile Builtddn ~  Default

Standoff Distance  MiddleRange

NearRange
MiddleRange
FarRange

Adding commands

After choosing the position of the robot you can start adding commands from the
upper toolbar and begin creating your manual program. When choosing the com-
mand notice the right-side window displaying the commands properties in case of
any changes you need to make. All available commands are explained in detail in

chapter supported commands In the following example, a basic program is shown

where the user creates a simple program to scan a feature by adding manually the
necessary commands from the ribbon toolbar.
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O Example: Single robot cell manual programming - Leica tracker and scanner

First, it is needed to click on the plus button, create a new program,
and call it e.g. “My Program.”

HxGN Robotic Automation

eeeeee

2. Thenitis needed to add homing motions for the robot and the
Rotary Table by selecting them and adding the relative homing com-
mands.

#

Add Home Motion

4
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HxGN Robotic Automation

3. At this point, it is possible to move the robot e.g., using the Pick on
CAD functionality to a specific point on the CAD surface where the
scan will start and then add a joint motion command to take the
robot to that position.

HxGN Robotic Automation
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HxGN Robotic Automation

Programming
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Now it is possible to add a Start Measurement command to start the
scanning from this position.

HXGN Robotic Automation

AL

B N % (o

s

& &N

5. Then using the Pick on CAD - Keep orientation functionality is then
possible to specify the next position that the robot will reach using a
linear movement while scanning. After clicking on the next position
on the CAD, a linear motion command to can be added to the pro-
gram.
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HxGN Robotic Automation

Programming

6. Finally, a Stop Measurement command can be added to stop the

scanning, as well as homing motions to take the robot and the Rotary
Table to their starting positions.

HxGN Robotic Automation

Add Linear Motion Command
A W0
My Program
0001 £a|Robot Home
0002
0003
0004

0005
0006
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HxGN Robotic Automation
X fo o B 0

4 |Robos
| 7urn Table Home Mation

Programming - Leica

Supported Commands

Compensation (HxGN Robotic Automation Compensation)

The compensation commands are usually needed in the following cell con-
figurations which are examples of the relationship change between tracker and
part:

1. Cell including one or more Rotary Tables, with reflectors mounted on the
Rotary Table.

2. Cellincluding one or more trackers mounted on a slider, with reflectors moun-
ted on some static reference.

3. Cell including both cases above simultaneously.
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Measure Nominal Reflectors

Measure Actual Reflectors

In general, the compensation flow is composed by two steps: a nominal process
measurement followed by an actual process measurement for which dedicated
commands are available.

See chapter HXGN Robotic Automation Compensation for further information on

compensation.
Compensation (PolyWorks Reference points)

An alternative to use HXxGN Robotic Automation nominals and actuals, if the Met-
rology application is PolyWorks, Reference points will be also available.

See chapter PolyWorks reference points for further information on PolyWorks .ref-

erence points

Sensors

In this area the user can select the commands to control the Trackers (e.g., AT960)

and Laser scanners in use (e.g., AS1) in the project.

o o 0/ ¢
% Add Lock On Command

Q Add Connect Tracker Command

Q Add Deconnect Tracker Command

A51 Calibration r -
Sphere Check Command

‘_%phd:'u:' Allg mment Measurensent l-‘.}n.]r: Command
Sphere Algnment Sphere Megwrement Command

Three Manes Dictance Check Command
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All tracker commands (start/stop measurement, lock on, etc.) must specify the
sensor to be used in the Sensor section of the properties (e.g., AT960).

Select Sensor

Leica AT 960

Depending on the command, they have specific parameters to define the behavior
as explained below.

Start Measurement - AT960

In the Start Measurement command the tool to scan must be specified under Start
Measuring | Target section. There is also the possibility for the user to force the face
number where the tracker must be locked to start scanning.

v Start Measuring
* Target

AS1 45deg RIGHT 1

~ Faces

Face 18 (#1)

Stop Measurement - AT960

In the Stop Measurement there is no need to specify any properties as the stop com-
mand will refer to the earlier Start Measurement command settings.
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Other Tracker Commands

Lock On command can be used to force the tracker to lock on a specific
target that can be either the face (to be defined under Lock On | Faces using a
drop-down menu) of a scanner (to be defined under Lock On | Target) or a
reflector.

* Lock On

* Target

AS51 45deg RIGHT 1

* Faces

Face 18 (#1)
Face 19 (#2)
Face 20 (#3)
Face 21 (#4)

. I
Connect Tracker command is used to connect the selected tracker using
the IP configured in RDS Application

* Disconnect Tracker command is used to disconnect the selected tracker
from the IP configured in RDS Application

These two commands are used together with the PLC Write and Wait com-
mands to cross the trackers with the scanners in a Dual robot cell setup fol-
lowing the next working flow:
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Program

/ @m0 < B

Crossing Workflow

0001 % Disconnect Tracker (1)

0002 % Disconnect Tracker (2)

0003 % PLC Write Digital Output Command (1)
0004 % PLC Wait Command (1)

0005 # Connect Tracker (2)

0006 % |Connect Tracker (1)

. Read Sensor Data command reads the data from RDS and stores it into
a variable. See section Reading Sensor data

* Inside the AS1 Calibration title, four new commands can be found related to
the checking and alignment of the AS1 sensors.

Iz}
Sphere Check Command. Verifies the current scanline to probe face
alignment. Calibrated sphere is needed.

)
Sphere Alignment - Range Measurement Command. Calibrates only
the measurement range of the scanner.

e
Sphere Alignment - Sphere Measurement Command. Aligns the scan-
line to the probe face of the AP21.

1 Three Planes Distance Check Command. Verifies if the measurement
range calibration is good.
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Change AS1 Settings

A Change AS1 Settings command () can be used to change the scanning profile of
a laser scanner by specifying the Scan Profile in the corresponding fields.

Users need to define the full profile name by choosing first the prefix (Builtin/Cus-
tom) using the drop-down menu and then adding the profile name suffix in the text
input box. If user leaves it empty, “Builtin.Default” profile will be used automatically
as shown in the picture below.

The AS1 settings change will be applied at the next Start Measurement command.

* Propertes [Change AS1 Settings Cmd (4]]

Name
H Change A51 Settings Crnd (4)

~¢mmond
Comment ®
Task Continuation Option  CancelOnError
Timeout 5.00000

¥ Leica AS1 scanner

* Target

AS1LH

Scan Profile Buildn = Default
E-|_1||:| m

Custom

N When using a Custom Scan Profile, the profile must be set also in RDS, and
it must match exactly the one specified in the Scan Profile property.

AS1 XL built in options are Default and Sensitive, while for AS1 the only built in
option is Default. In these cases, the profiles must be defined as Builtin.Default

and Builtin.Sensitive (only for AS1 XL) in the Scan profile property.
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The user can define as many Custom profiles as needed and call them
using the Custom prefix (e.g., Custom.MyProfile).

In case a “Sensitive” profile is defined for AS1, it must be called as Cus-
tom.Sensitive.

A If there are more then one tools defined for a robot, it is mandatory to define the

serial number for each tool

Properties [AS15can]

Mame

AS515can

$S
¥ Physical
- Tool
¢ Tracker Tool

- Leica AS1 scanner

Serial Number

Scan Profile Builtln = Default

Programming

Compensation

The idea of the compensation approach is to make it as agnostic as possible to the
cell setup. This is the generic compensation used in RA to compensate for relative

motions of cell items causing the COP collected in different scans to be misaligned
with each other whenever the relationship between tracker and part is changed.

This situation can happen in two cases:
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1. Dynamic reflector scenario: the part moves, so the reflectors change position
accordingly (e.g., reflectors linked to the part). See chapter Notable use case-
s.htm for a notable example.

2. Static reflector scenario: the tracker moves from its earlier position (e.g.,

tracker moving on a slider). See chapter Notable use cases.htm for a notable

example.

HxGN Robotic Automation Compensation has been built with the following flow:

e The reflectors are measured at home position (nominal reflectors): this will
allow the tracker to create an internal compensation map and adjust for any
changes in the relationship between the tracker and the part

» Weather there is a change in the relationship between the tracker and the
part, e.g., either the Rotary Table or the slider move, this requires the tracker
to understand what was changed compared to its earlier compensation table
with respect to the current Rotary Table or tracker position.

» The reflectors are measured in the new position (actual reflectors): this will
allow the tracker to update the compensation table that it was created with
the nominal reflector positions before and the newly measured actual
reflector positions and apply a best fit alignment.

It is always recommended to scan all the reflectors in the nominal position. It is not
possible to measure all the reflectors from a single position, it is needed to move
the Rotary Table (or the slider) and perform another nominal measurement to col-
lect the measurement of all the reflectors and include them into the compensation
map together with the reflectors already measured.

After each move, either measuring nominal or actual reflectors, at least three of the
original nominal reflector positions need to be included to reduce the best-fit align-
ment error at minimum. The more moves are used to measure the reflector pos-
itions, the more noise will be introduced in the best-fit alignment process.
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Path planning algorithm already embeds the above logic and create
@ programs that include this compensation flow.

PolyWorks Compensation has been built with the following flow: See

chapterReference points

Type of reflector measurement

Both in nominal, actual and reference point measurement, different type of meas-
urements of those reflectors can be selected.

* Select Targets Te Measure

Standard
Fast

Reflector Standard
Reflectar 1 Precise
Reflectar 2 Individual
Reflectar 3

Reflector 4

Reflectar 5

Profile for meas- Measurement

Use Case :
Time

urement type

Fast Controlled Environment 500 ms
Standard AT960 achieves specified accuracy in a 2000 ms - 4000
controlled environment ms
(distance
dependent)
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Profile for meas- Measurement

Use Case
urement type Time

Precise Highest accuracy — Sensor checks — Com- 10000 ms

pensations

Measure Nominal Reflectors workflow

1. The home position is first considered to measure the reflectors as the first
pose.

2. The user adds a Measure Nominal Reflectors command and HXGN Robotic
Automation tries to measure all the nominal reflector positions. If in the home
position it is not possible to measure enough reflectors, a warning is shown
during the program execution in the status window. This would imply that the
user needs to create a new position where the reflector is visible or move the
reflector to be able to be measured from the home position.

3. If all reflectors can be measured in the home position, then the overall pro-
gram will be made of the following instructions:

a. Move the Rotary Table or Slider to Home
b. Measure Nominal Reflectors

4, Ifin the home position only some of the reflectors can be measured, a set of
Rotary Tables or slider positions need to be added in the program to measure
all reflectors so the program will have a sequence of instructions to execute
more Rotary Table or slider positions and measure nominal reflector positions
in the new Rotary Table or slider position
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5. The amount of added Rotary Table or slider position depends on the specific
situation, e.g., if three pose are defined either for a Rotary Table or a Slider,
the sequence of instruction will have the following instructions:

a. Move the Rotary Table or Slider to Home
b. Measure Nominal Reflectors
c. Move the Rotary Table or Slider to Pose 1
d. Measure Nominal Reflectors
e. Move the Rotary Table or Slider to Pose 2
f. Measure Nominal Reflectors
g. Move the Rotary Table or Slider to Pose 3

h. Measure Nominal Reflectors

Notable use cases of the compensation usage are described in chapter Com-
pensation

Measure Actual Reflectors workflow

Before starting any measurement routine, if the reflectors have moved compared
to the position they had when measured by a Measure Nominal Reflectors com-
mand, it is needed to measure the actual position of at least three of them. For this
purpose, the Measure Actual Reflectors command must be used with the same
considerations described in the earlier chapter.

Among the properties it is possible to select a Rotary Table where the reflectors are
mounted on. Otherwise, the field must be kept empty (e.g., when the Rotary Table
does not move, and the measure actual command is needed because of a tracker
movement instead).
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i, Properties [Measure Actual Reflectors)

MName

Measure Actual Refle

* Command
Comment
Task Continuation Option  CancelOnError
Timeout

'~ Sensor

Select Sensor

Leica AT 960

= Cralart Toarmk bl

Select Turntable

AM TurnTable

Programming
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Properties [Measure Actual Reflectors]

Mame

Measure Actual Reflectors

Comment
Task Continuation Option  CancelOnError

Timeout

It is always recommended to measure as many reflector positions as possible in
every Rotary Table or slider position to have the optimal best-fit alighment process.

Evaluating the Quality of the Compensation

The assessment of the quality of the compensation is done at two stages:

1. If the program has several Measure Nominal Reflectors commands, it assesses
the quality of the newly measured reflectors with respect to the reflectors
measured in the earlier Measure Nominal Reflectors commands.

2. Assesses the quality of the reflectors on each Measure Actual Reflectors com-
mand.

At each stage, the outcome of the assessment is either that a particular reflector
needs to be disabled from the command (Measure Nominal Reflectors command or
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Measure Actual Reflectors command) because it may add too much noise during
measurement or discard the command and measure at a different pose.

Measure Nominal requirements

The first Measure Nominal Reflectors command must measure at least three reflect-
ors.

e The first Measure Nominal Reflectors command must measure at least three
reflectors.

¢ The next Measure Nominal Reflectors command must measure at least three
reflectors in common with the first Measure Nominal Reflectors command.

* Itis suggested to use as few Measure Nominal Reflectors command as pos-
sible to measure as many reflectors as possible.

The procedure is to execute the command to assess the quality of compensation
data.

Once executed, the first Measure Nominal Reflectors command will not show any
information about the quality of the best fit (is not computed on this case) and must
be ignored.

The rest of Measure Nominal Reflectors commands will show a chart with inform-
ation about the result of the best fit.

This chart must be used to assess the quality of the measured data as explained in
chapter Understanding_alignment_data
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Understanding alignment data




4, Properties [Measure Nominal Reflectors 1]

BT

= Command

Comment

* Select Targets To Measure

Mame

TRA

* TRACKER1
Reflector &

Average
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Let's evaluate the following areas

1. Region 1: given a particular reflector, this area of the graph shows the abso-
lute error (distance) between its measured position at the first Measure Nom-
inal Reflectors command pose and the estimated position resulting from
applying the computed compensation to the reflector measured at the current
Measure Nominals Reflectors command pose.

2. Region 2: this area shows the new measured reflectors that will be available
for future Measure Nominal Reflectors command. No error can be computed
on them because they are not used for best fit computation.

3. Region 3: this area gives some statistic summary of the best fit computation.
a. Average between the absolute errors of all the reflectors of Region 1.

b. RMS between values of Region 1 values.

c. Max absolute error (distance) of Region 1 values.

If the result doesn't fit with the expected quality, there are two main actions that
can help to improve the quality of the compensation:

1. The absolute error of one of the measurements is significantly greater than
the Average/RMS: in this case it is possible to disable the measurement of this
reflector.
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Marme

TRACKER1

* TRACKER1
Reflector &
Reflector 7
Reflector 8
Reflector 9
Reflector 10
Reflector 11
Reflector 12
TRACKER2

* TRACKER2

! Reflector 13

. ‘I .

2. High Average/RMS values but there is not a clear measurement with a sig-
nificantly greater error than the Average/RMS: in this case it is recommended
to try another position.

Once the corrective actions are performed it is necessary to execute and assess the
quality again.

Customizing RMS tolerance

To customize the default RMS tolerances on the actual measurement, modify the
values:
» For Robotic Automation:

RMSError node (C: \ProgramData\Hexagon\RA\Conflg\RAconﬂg xml)

<Cenfigfetting Name="RMSError" Value="g" DefaultValue="§" DisplayNams="FMS compensation error thresheld"

Deacription="FMS compensation arror threshold” TypeName="System.Double™ />

* For Execution Manager

e RmsErrorLimit (C:\Pro-
gramData\Hexagon\HxGN.RA.Gen-
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ericHost\ExecutionManagerSettings.json)
Ll

"Compensation™:

"EmsWarningLimit": 5,

"BmsErrorLimit™:

Measure Actual requirements

Each Measure Actual instruction should measure at least three reflectors in com-
mon with the measured reflectors with Measure Nominal instructions. It is recom-
mended to try to find positions where there are as much reflectors as possible. On
each Measure Actual command will show a chart with information about the result
of the best fit. You can use this data to assess the quality of the measured data as
explained in chapter Understanding_alignment_data

Measure Reference points workflow
Reference points are used in PolyWorks to compensate the cloud of point as it is
done using internal HXGN Robotic Automation compensation.

The functionality is similar to PC-DMIS Static points, used for part alignment work-
flow with PC-DMIS (PC-DMIS Static Point measurement). Reference points workflow

with PolyWorks consists of HXGN Robotic Automation sending reflector positions to
PolyWorks so it can either use them to align the various COPs received during the
scans or to check part alignment.

A When using reference points, COP will appear in a wrong place in RA
because data compensation is managed in PolyWorks side.

To set the reference points, it is first necessary to:

1. Create device positions (if they do not already exist) in the PolyWorks project
to be used either using Macro programming directly in PolyWorks or using an
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Execute Macro command within the HXGN Robotic Automation program.

2. Set the active device position by using the predefined Set Device Position
macro available in HXGN Robotic Automation. This predefined macro allows
the software to automatically ensure the COP name is not re-used in various
positions:

a. add an Execute PolyWorks Macro command

b. select Set Device Position as Macro Type from the relative drop-down
menu

set the device position name (case sensitive) as defined in the relative
PolyWorks project (e.g., “position 1)

* Properties [PolyWorks macro]

Name

PolyWorks macro

* Command

Comment Q

Task Continuation Option  CancelOnError

Timeout 30.00000

* PolyWorks Macro

Select Macro Type Set Device Position

Pasition Name position 1
The workflow using Reference points within an HXGN Robotic Automation program
is shown in the following two examples below.

O Example: Rotary table moving to different scan positions

1. Rotary Table and Robots move to home positions

2. Create the positions in PolyWorks through a macro in case they don't
exist yet in the project.
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Set Device Position Macro
Measure the reflectors.
Measure a COP

Rotate the Rotary Table
Set Device Position Macro
Measure the reflectors
Measure a COP

Repeat steps 6) to 9) to add more rotary table scan positions

O Example: Tracker slider moving to different scan positions

1.
2.

Tracker slider and Robots move to home positions

Create the positions in PolyWorks through a macro in case they don't

exist yet in the project.
Set Device Position Macro
Measure the reflectors
Measure a COP

Move the tracker slider
Set Device Position Macro
Measure the reflectors
Measure a COP

Repeat steps 6) to 9) to add more tracker slider scan positions
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The order of either doing first the COP measurement (step 5) or the reflector
@ measurement (step 4) is not important.

N Due to a PolyWorks limitation it is required that the COP names cannot be
re-used in various positions. E.g.:

Position1

Start measurement (COP NAME: BIW_LEFT)
Start measurement (COP NAME: BIW_RIGHT)
Position2

Start measurement (COP NAME: BIW_LEFT) —» Error!

A PolyWorks does not support multiple positions at the same time. This means ref-
erence points cannot be used for a dual robot, dual tracker cell where it is needed to
have two parallel scans at the same time. Using HXGN Robotic Automation com-

pensation (Nominal vs Actual reflector positions, see chapter Compensation

(HxGNRobotic AutomationCompensation) ) is recommended for this use case.

Reading Sensor data

In the reading sensor data command properties, the following items can be selec-
ted to be read from RDS:

Programming 412



Temperature

Pressure

Humidity

Serial

“. Properties [Read Sensor Data]

Command

Mame

Read Sensor Data

Comment

Task Continuation Option  CancelOnError

Timeout 5,00000

Sensor

Select Sensor

Leica AT 960

Variables

UEETE

- . Temperature
Store as variable P
Pressure

Humidity
Serial Number

Once selecting an item to be read from RDS, it will need to be stored in a variable
name
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* Variables

Variable Temperature

Store as variable VariableNameExample

At the moment only PolyWorks has the ability to accept new variables in the middle
of a program execution, so we can then send this variable with a PolyWorks Macro:

1. Add a PolyWorks macro command
2. Select Custom

3. In Macro Variables add your sensor data variables

* In the example this was "VariableNameExample"

4. Create in PolyWorks a macro that will call the first variable

» DECLARE VariableNameExample
e SET VariableNameExample $1

5. In case there are multiple sensor reading commands in the same program,
multiple variables will need to be added to the Macro variables. Each variable
is referenced in order (e.g. $1, $2, etc....)
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“. Properties [PolyWorks maaro]

- fummnnd

MName

o | PohyWorks macro

Comment
Task Continuation Option CancelOnError
Timeout 5,00000
* PolyWaorks Macro
Select Macro Type Custom

* Macro Description

Load Clear

* Macrao Variables

Warning!

PolyWorks Marco's don't accept variable names as input, only it's variable
value. Additionally, the macro expects each variable value in the order it is in
the macro. Please make certain that the order you put the variable values
below aligns with the order PolyWorks expects these variable values!

Add PolyWorks Macro Variable +

Variable 1 Variable - VariableNameExample

Programming 415



In the example we added MACRO ECHO to check the result in PolyWorks.

Programmatic checks and alignments

AS1 programmatic checks and alignments allows the cell operator to easily create
and execute robotic routines to verify the scanners’ status and perform the neces-
sary alignments to have the system up and running, ready to start scanning the
parts that will be loaded into the robotic inspection cell.

In the following chapters, it will be explained how to create programs in HXGN
Robotic Automation to perform the sphere and three plane distance checks and the
sphere alignment process.

For better understanding of the robot movement recommendations described in
the next chapters, the following robot tool definition (TCP) is used for the AS1. TCP
is defined in the middle of the scan line and working range of the AS1 with the fol-
lowing axis directions:
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Z z

Front view (Face 2) Side view (Face 1)

Sphere check

This check verifies the current scanline to probe face alignment. A calibrated sphere
is needed (provided with each scanner). The sphere can be measured with all four
faces combined, the important to achieve the recommended sphere coverage
(80%).

Workflow
The workflow is the following:

1. Move the robot to the starting position using a Robot Joint Motion com-
mand.

2. Lock on the AS1 using a Lock On command.

3. Use the Sphere Check Command in RA, this will create a group.
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Within this group, the user can add the necessary commands as explained in
the following steps.

First you need to add the sphere diameter value within the sphere check com-
mand properties as shown below.

A Properties [Sphere Check Command]

Name

Sphere Check Command

* Command

Comment

Task Continuation Option CancelOnError

Timeout 5.00000

¥ Tracker

Select Sensor
Leica AT 960

~ Calibration Parameters

Calibration Shere Diameter (.00000
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4. Within the Sphere Check Command you can use the various faces of the tool
to get a minumum 80% coverage of the sphere.
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Program

>~ m O ! “

SPH_check

0005 L% Robot Home Motion (26)
0006  L~|Robot Joint Motion (10)
¥a |Lock On Cmd (1)

4 ¢ Sphere Check Command
e face 1
o | Start Measurement Cmd (7)

"-,-;"ILlnear Mation (4)

'-,J'ILinear Motion (5)

'-_,?ILlnEﬂr Maotion (14)
_/ILinear Motion (15)
'_,JfILmear Motion (45)
';,’ILinear Maotion (16)
'-,«"ILmear Motion (17)
',-'ILlnear Maotion (38)
i JLinear Motion (39)
3'-)|Linear Maotion (18)
'_,.?ILinear Mation (19)
i, |Linear Motion (20)
'_,zlLinear Mation (36)
L,?ILlnear Motion (37)
.'/ILinear Motion (46)
'_,,JfILinear Motion (47)
"/ILinear Mation (40)
'_,}ILmear' Martion (41)
'-,-;‘ILlnear Motion (42)
'.,)ILinear Motion (43)
'-_)‘ILlnear Mation (44)

Yo | Stop Measurement Cmd (7)

'-fIRcbm Joint Motion (15)
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5. For every face used (one is needed, the rest are optional) use one Start Meas-
urement command at the beginning, add Linear Motions as needed, and
add one Stop Measurement command at the end of the group.

A It is possible that in complex scenarios (AS1 scanning extension on a
robot without slider) during the scanning the LOS is obstructed, and
the measurement must be stopped and started again after repos-
itioning the robot in a reachable position.

6. When exiting the group, RA will send a sync script to RDS and RDS will start cal-
culating the results.

7. Move the robot to the homing position using a Robot Home Motion com-
mand to complete the program.

Recommended robot motions for sphere measurements

The recommended robot positions are depicted below.

The scanner must have the center of the scan line at standoff distance from the
sphere, using a scanning speed of around 200 mm/s.

Using the three main positions and three scan patches for each main position
described in the picture below, a coverage of 87% can be achieved.

Programming 421



3 scan patches for each
main position (front view)

3 main positions (side view)

Execution

During the execution of the Sphere Check Command group, the RDS Data collector
will appear and show the coverage percentage.
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trigger to stop

11 = Please measure the Sphere

After the execution of the group is completed, the RDS Data collector will close.

* In case the script is not successful, an error message will be displayed in the

status view of HXGN Robotic Automation, and the program execution will be
aborted.

* In case the result of the check is successful, it is possible to retrieve the log file
from the “C:\User\Public\Documents\Romer\RDS\CalibData\" folder.

Three plane distance check

This check verifies if the measurement range calibration is good. Any flat surface
can be used for the check.

Workflow

The workflow is the following:
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1. Move the robot to the starting position (e.g., standoff) using a Robot Joint
Motion command.

2. Lock on the AS1 using a Lock On command.

3. Use the Three Plane Distance Check command in RA, this will create a
group.
4, Add a Start Measurement command at the beginning, add Linear Motions

as needed, and a Stop Measurement command at the end of the scan when
the first plane is covered. This can be verified using the RDS Data collector.

It is also possible that a single Stop Measurement command is used at the end
of the complete scan of all the three planes.

5. Do the same for the second and third planes as shown in the picture below,
adding Robot Joint Motions to move the robot to the new starting positions to
scan the remaining two planes within the other two working range fields.

6. When exiting the group, RA will send a sync script to RDS and RDS will start cal-
culating the results.

7. Move the robot to the homing position using a Robot Home Motion com-
mand to complete the program.
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Recommended robot motions

The recommended robot positions are depicted below.

Three scan patches (Near, Standoff, Far) on the same area of the plane are needed,
moving the scanner along the Z-axis around + 40 mm from standoff to reach the
near and far scanning positions.

The scan direction doesn’t need to be the same for all three scan patches, back and
forward movements are possible. The scan speed should be around 100 mm/s and
the scan patch length should be 100 -150 mm.
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Execution

During the execution of the Three Plane Distance Check group command, the RDS
Data collector will appear and show the coverage for each plane.

Programming 426



a0 & WS

Hiodd ragper 1o ssn

l'l
.

111 - Aim the Plane

After the execution of the group is completed, the RDS Data collector will close.

* In case the script is not successful, an error message will be displayed in the

status view of HXGN Robotic Automation, and the program execution will be
aborted.

* In case the result of the check is successful, it is possible to retrieve the log file
from the “C:\User\Public\Documents\Romer\RDS\CalibData\" folder.
Sphere Alignment

This process aligns the scanline to the probe face of the AP21 and needs to be done
with each face of the AP21 separately. It also calibrates the measurement range and
the laser line itself. A calibrated sphere is needed (provided with each scanner).

This alignment is enough for the proper Scanner operation.
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The face used in the Sphere Alignment Measurement Range and the subsequent
Sphere Alignment Sphere Measurement need to be the same!

Workflow

The workflow is the following:
1. Move the robot to the starting position using a Robot Joint Motion com-
mand.

2. Lock on the AS1 using a Lock On command.

3. Use the Sphere Alignment Measurement Range command in RA, this will
create a group.
4. With not specific order between the three FOV boxes depicted below:
a. Measure the sphere with the top of the tracker FOV cone ( )
b. Measure the sphere with the left bottom side of the tracker FOV cone
( )
c. Measure the sphere with the right bottom side of the tracker FOV cone

( )

Example: Reference position: center of scanline at standoff distance

©
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Box 1 (near):
Center x=0mm
Center_z=-37.5mm
Box 2 (far left):
Center_x=-70 mm
Center_z=+37.5mm
Box 3 (far right):
Center_ x =70 mm
Center_z=+37.5mm
Box dimensions:
Length_x =30.5 mm
Length_z=12.7 mm
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:The program in HXGN Robotic Automation will like the following:

oDoy ¢ Home (2)
0005 Ty I Robot joimt Moton (10} (2)
¥ | Lock On Cend (1) (2)
» Sphere Alignment Measurement Range (1)

0008 o | Start Measurement Cmd (14)
0009 v, ILlr!l:ar Maotion (54)
0010 - |Linear Motion (55)
0011 v, Il.lr!l:-df Mation (56)
0012 | Linear Motion (57)
0012 ", Il.lr!l:-dr Maotion (58)
0014 v ILlnear Motion (59)
0015 v II_u:._-.._-r Motion (60)
0016 v ILIr!I:-JF Motion (61)

oo o | Stop Measurement Umd (14)

oe # I Robot Home Motion (29)

5. When exiting the group, RA will send a sync script to RDS and RDS will start cal-
culating the results.

6. Use the Sphere Alignment Sphere Measurement command in RA, this will
create another group.

7. Within the Sphere Alignment Sphere Measurement group you will need to
cover the sphere with only 1 face of the tool.

a. to achieve the following recommended minimum sphere coverage
i. 80% for Faces 1,2 and 4
ii. 55% for Face 3 (Back Face)

b. This process will need to be repeated for each face of the tool in a sep-
arate Sphere Alignment Sphere Measurement group

8. When exiting the group, RA will send a sync script to RDS and RDS will start cal-
culating the results.
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9. Move the robot to the homing position using a Robot Home Motion command
to complete the program.

Recommended robot motions for range measurements

The recommended starting positions to perform the range measurement on the
sphere are the following:

» Reference position: the middle of the laser line is in standoff distance to the
sphere, where the laser line cuts the sphere in half.

* Main starting positions with respect to TCP coordinate system:
* Nearrange:X=-8mm,Y=-15mm, Z=+43 mm
e Farleftrange: X=-78 mm,Y =-15mm, Z=-32 mm

e Farrightrange: X=+62mm,Y=-15mm, Z=-32 mm
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To perform the range measurement, it is recommended to perform the following
robot movements starting from each of the three main starting positions, using a
scanning speed of around 200 mm/s:

 Start scan at starting position, move +30 mm in y-direction to measure the
sphere.

 Shift + 8 mm in x-direction and move -30 mm in y-direction
 Shift another + 8 mm in x-direction and move +30 mm in y-direction

* Repeat this scan path in three more different heights, each shifted -4 mm
more in z-direction

:: 4 mm
. 4 mim
. — % 4mm

+8 mm

+30 mm

+8 mm

Front view Top view

Execution

During the execution of the group command, the RDS Data collector will appear and
show the coverage for each FOV cone of the AS1.
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11 - Aim the boxes

If sufficient data are recorded the boxes will turn green and the calculation will
start, otherwise if the sphere was not measured with the correct part of the FOV
cone, a time out error will be reported.

After the execution of the group command is done, the RDS Data collector will
close.

* In case the script is not successful, an error message will be displayed in the

status view of HXGN Robotic Automation, and the program execution will be
aborted.

* In case the result of the check is successful, it is possible to retrieve the log file
from the “C:\User\Public\Documents\Romer\RDS\CalibData\" folder.
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Programming - ZG

Program properties

= ZG Hyper Scan

HyperScan reset type Save All

Warning!
Ee careful as these markers and planes will be used in the next
program by the HyperScan software.

~ Feature and Format
Feature Type Automatic Hole Flash Capture

Scan Type Scan Mesh
Export Type Export Point Cloud

Data export format THT(.oxer)

Hole export format THT(.x)

Data export folder D\

~ Sensor and Tracker settings

Transfer Station Type Dynamic Transfer Station
~ 5can Parameters

Resolution 0.20000

Optimization Standard

Decimate 1]

Filling Holes 1]

1. Hyperscan reset type options:

a. Save all: In this mode, the markers and planes obtained from the scan
will not be reset.

All the markers and planes obtained from previous scans will be
retained.
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b. Save Planes: In this mode, the markers obtained from previous scans will
be deleted, but the planes will not be clipped.

c. Save Makers: In this mode, all the markers obtained from previous scans
will be retained, but the planes will be clipped.

d. Reset Markers & Planes: In this mode, all the markers and planes will be
deleted and clipped.

2. Feature Type options:

a. Automatic Hole Flash Capture: Used to capture both surfaces and fea-
tures. It will export 2 files, ones for the point cloud or mesh and one for
the hole capture.

b. Surface Scan (No Hole Flash Capture): Only surface scan, a single export
containing a mesh or point cloud can be selected.

c. Only Hole Flash Capture (No Surface Scan): Only holes can be captured, a
single export containing the hole data can be selected.

3. Scan Type options:

Scan mesh mode: The scanner will collect the surface and output it as a
mesh grid. The effect is shown in the figure below.
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b. Scan Point Cloud mode: The scanner will collect the point cloud and out-
put it as a point cloud. The effect is shown in the figure below.

O There is no difference for the scanner device itself when scan-
ning the surface or the point cloud. The scanning process of the
scanner is exactly the same, only the scanned data is different.
It is recommended to perform the scanning in the surface scan-
ning mode, i.e., the Scan Mesh mode. After the processing of
the scanned data is completed, you can choose to export the
surface or the point cloud.

4. Export Type: Here can select according to their own needs. Export Mesh or
Export Point Cloud.

5. Data export format:Here can select according to their own needs. There are
six data formats in total, namely txt, asc, xyz, pnt, igs, and csv.

6. Hole export format: Here can select according to their own needs. There are
four data formats in total, namely txt, stl, stp and iges

7. Data export path:When adding a Scan command, it is necessary to set the
Data export path to specify the storage location of the data obtained from
the scan.

Programming 437



8.

0.

Transfer Station Type:Here the type of transfer station that will be used in
the program can be selected. See chapter: Transfer_Station

Markers import path: This is used with the Transfer Station command. Itis
necessary to set the Markers import path to specify the file path for reading
the pre-collected marker position information.

The following scan settings can only be set once per program, this is why they are

located in the program properties. During the scan process, the user can only reset

the Laser Line Type parameter.

Resolution: This determines the point cloud spacing of the model generated
by the scanner. Different device models have different setting ranges. A smal-
ler resolution value results in denser point clouds, larger data volume, slower
scanning speed, and better scanning details. Conversely, a larger resolution
value results in sparser point clouds, smaller data volume, faster scanning
speed, and reduced object detail.

Optimization: This is an optimization option that offers three levels of optim-
ization to make the mesh surface smoother. The parameters include None,
Standard, and High, which progressively increase the mesh optimization
intensity. The resulting mesh data becomes smoother while maintaining a cer-
tain level of accuracy.

Decimate: This is a simplification option that reduces the data volume of the
final generated model. The setting range is 0 to 100, where the value rep-
resents the percentage of simplification. For example, a value of 16 means sim-
plifying 16% of the data, leaving 84% of the data remaining.

Filling Holes: This is a filling option that can fill small holes in the model. The
setting range is 0 to 100, where the value represents the size of the holes to be
filled. The default value is 50, which can fill holes up to @5mm in the model.

After completing the final Scan command, RA will automatically transmit the
scanned data to Metrology.
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Scan command

Typically, the Scan command is used to add scanning instructions for the ZG H-

Track Ultra.

The scan command has the following properties:

= ZG Hyper S5can

Laser Line Type

Scanmer Shutter

Tracker Shutter

Standard

0.60000

0.20000

Scanner Shutter: This represents the shutter exposure time during the scanner's

operation, measured in milliseconds. A larger value results in brighter laser illu-

mination, enabling the recognition of workpieces with darker colors.

Laser Line Type:This will select the type of laser used by the scanner.

Laser Line Type

, Standard

_. Single Laser
Fine Scan

Long Range

Hole Flash Capture

Laser Line
Type

Standard

Fine Line

Programming

Standard

Divergence Min.
Angle Distance

length: 53° 200 mm

With: 40°

length: 53° 150 mm

With: 25.4°

Max. .
. Ideal Distance
Distance
450 mm 300 mm
250 mm 180 mm
439



Laser Line Divergence Min. Max.

Ideal Distance

Type Angle Distance Distance
Long Range length: 53° 200 mm 750 mm 300 mm
With: 40°
Hole

Flash Capture

The tool will start scanning at the start of the scan command and stop when the last
motion within the composite command has been reached.

4 “lg Scan
£ Linear Motion
£ Linear Motion

£ - Linear Motion

£ | Linear Motion

To use Pick on CAD functionality with the correct scanning cone visible. Select
@ the tool in the modelling tab and set the laser line type to the desired one.

Tracker Visibility on the Scanner

When selecting the tracker in HXGN Robotic Automationconnection window it will
show how many tracker "balls" can be seen on the scanner from the tracker points
of view. There should be at least 2 visible for a correct scan!
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¥ Connection
Mame State
Fusion Rotary Table 15%1 Connected
Tracker Rotation Unit Connected
FANUC M-20iD12L Connected
£G H-Track Super Connected

HyperScan

Collect markers

The primary function of the Collect Markers command is to gather the pose inform-
ation of the marker points required for the Transfer Station command. It is neces-
sary to run the Collect Markers command before executing the Scan command and
the Transfer Station command.

1. Capture Marker Points: The Tracker captures the marker points at the current

pose.

2. Adjust Position: Perform the corresponding turntable rotation or movement of

the robot or slider.

3. Export Pose Information: Export the pose information of the marker points in

a text file (txt format).
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* Command

Mame

Collect Markers

Comment
Task Continuation Option  CancelOnError

Timeout 5.00000
* Tracker

Select Sensor

ZG H-Track Super

* Markers export folder

File name format Append datetime stamp

Markers export folder C:A

This command can be configured through Program Properties, where the Markers
export path must be set.

» Append datetime stamp: Used in case specific marker files go with specific
programs

» Used fixed name: Will overwrite any existing markers file in that directory.
For example when running a collect marker program in Execution Manager
and afterwards a program using transfer station, this 2nd program will then
use the newest marker file.

This path specifies the export location for the txt file containing the pose inform-
ation of the marker points. This parameter is mandatory, and failure to set it will res-
ultin an error like follow:
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" Simulation Error List

T | Line Number Type Command Name T |Message

Field ‘Markers export

0o e kers
D001 [ Collect Marker path’ is required

Wait for the Point cloud to be fully generated

If after the execution of a program, the point cloud needs to be treated in
PolyWorks through a command like the example below.

» Call Subroutine (All Home)
_rIRobotJoint Motion
» ‘i@ Scan
» Call Subroutine (All Home)

») PolyWorks macro - Treat Point Cloud

This PolyWorks command might fail as the point cloud has not been generated by
the Hyperscan software and sent to PolyWorks.

To avoid this scenario a command has been added that will pause the program
untill the point cloud has been absorbed by the Metrology application.

Wait for the Point cloud to be fully generated
FTUPEIUES [FUIYVVUIRS TTIdULTU|

This can be used in the example program in the following way:
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Call Subroutine (All Home)

_r‘IRobotJoint Motion

© Scan
Call Subroutine (All Home)

$ Waitting for export Point Cloud

PolyWorks macro - Treat Point Cloud

Transfer Station

The Transfer Station command functions by reading the position information of the
Markers to perform coordinate transformation, thereby assisting in the alignment
and stitching of point clouds.

Before using this function it is first advisable to understand which type of transfer
station is applicable for the program.

* No Transfer Station: Used if the tracker and part relationship doesn't
change. (No rotary table movement, no tracker movement)

» Static Transfer Station: When there is a need for high precision and there is
no strict requirement for the cycle time or the markers have a very little over-
lap between the various positions. For example high requirements for the
precision, more effected by vibrations.

» Dynamic Transfer Station:(Recommended Option) When there is sig-
nificant vibration and real-time stitching is required or the markers have a big
overlap between the various positions.

This command is primarily divided into three parts, as follows:
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1. Pre-command: If the current station transfer operation is the first one in the
program, the pre-command corresponds to reading the Markers data. If the
current station transfer operation is not the first one in the program, the pre-

command corresponds to communicating with Hyperscan to initiate the sta-
tion transfer.

2. Execution Command: Execute the turntable rotation or the movement of the

robot or slider to adjust the position and orientation of the object being meas-
ured. This can be achieved through previous Robot, Rotary Table, or Slider
commands.

3. Post-command: Conclude the station transfer operation

This command can be configured through "Program Properties", with details as fol-
lows:
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“ Properties [Program]

* Pragram

Mame

Program
o

* Pragram Properties
Simulation Accuracy  Standard
Data export format TXT
Data export path
Markers import path

* Metadata

Metadata

The parameter Markers import path specifies the required Markers position inform-
ation, which is typically generated by the Collect Markers command through export.

This parameter is mandatory, and failure to set it will result in an error like follow:

" Simulation Error List
T | Line Number | Type Command Name T |Message

0000 E T Field '"Markers import

path’ is required
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Both Dynamic Transfer Station (real time tracking) and Static Transfer Station are
set through the ZG configuration. On their use case see the following chapter
Dynamic_Transfer Station (Real Time Tracking) & Static Transfer Station.

Dynamic Transfer Station (Real Time Tracking)

Use case:
@ When there is significant vibration and real-time stitching is required.
or
The markers have a big overlap between the various positions. For example a

rotation of markers with less than 20°.

In the Dynamic Transfer Station it is only required to add 1 Transfer
Station command at the start where the software will import the markers. Other
Transfer Station commands can be added, but will serve no purpose.

Static Transfer Station

Use case:
@ When there is a need for high precision and there is no strict requirement for the

cycle time
or
The markers have a very little overlap between the various positions. For

example a rotation of markers more than 20°.

In the Static Transfer Station it is required to add 1 Transfer Station command at
the start where the software will import the markers and additionally every Rotary
Table movement or Tracker Slider movement will need to be hosted under a Trans-
fer Station command. See example programs. Example_Programs
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Example Programs

See below an example of a Hyperscan programs in HXGN Robotic Automation
(Showing collect markers, device position and transfer station)

No Transfer Station example:

No rotary table nor tracker slider movement with direct scans only.

000 # | Robot Home Motion

0002 #  RobotExtension Home Motion
0003 & |FotaryTable Home Motion
0004 .~ | Robot Joint Motion

0005 4 g Scan

0006 .~ |Linear Motion

0007 .~ |Linear Motion

0003 # | Robot Home Motion

Collect Makers (required for Static or Dynamic Transfer Station)

» To avoid the need to collect markers again for each Scan program, we usually
edit the collect markers command as a separate program, as shown in the fol-
lowing example:
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Program

#|Robot Home Motion

i |RotaryTable Home Motion
Collect Markers
& [RotaryTable Joint Motion
i [RotaryTable Joint Motion
& [RotaryTable Joint Motion

& [RotaryTable Joint Motion

& [RotaryTable Joint Motion

When performing Collect markers. You need to set its Markers export path
in properties. This path is used to store the collected markers data. The

data is usually stored in txt file format.

Then the scanning program can be created.
Example Static Transfer Station Program:

The part and tracker relationship between scan commands need to be captured in
a transfer station command.
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-*IRDbﬂt Home Motion
#  RobotExtension Home Motion
A |RotaryTable Home Motion
L rfRobot Joint Motion
& Scan
£ - ILinear Motion
L~ ILinear Motion
ﬁIRCI bot Home Motion
# Transfer Station

_r | RobotExtension Joint Motion

-:}Iﬁatar'_ﬂa ble Joint Motion

& Scan
L~ |Linear Motion
£ - ILinear Motion
. & |Robot Home Motion
i |RotaryTable Home Motion

# |RobotExtension Home Motion

Example Dynamic Transfer Station Program:

Example Dynamic Transfer Station Program, where the Rotary Table or Tracker
Slider movements are not required to be added under a Transfer Station command.
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'.'.jIHc:bot Home Motion
#  RobotExtension Home Motion
& |RotaryTable Home Motion
i - |Robot Joint Motion
s Scan
£ - Linear Motion
L - |Linear Motion
'.'iIRc:I:n:lt Home Motion

_r| RobotExtension Joint Motion

Qlﬁatarﬂa ble Joint Motion

o Scan
£ ~|Linear Motion
£ - Linear Motion
L a |Robot Home Motion
€& |RotaryTable Home Motion

#  RobotExtension Home Motion

Path Planning

Fully automated Path planning is currently only available for Leica
@ sensors. Once this is available for other sensors like ZG this will be

noted.

Automatic mode programming - Feature path planning

Automatic mode allows the user to automatically create a program based on the
metrology features to be measured.

To plan a path, the following actions must be done:
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1. Select the Project tab in the upper left window.
2. Select the features you want to measure and right click.
Click on the Plan Path option.
Parts
Part S e
Features ©
Hem Points ©
MRFKIO169 R B "~
I Copy
MRFKIO173_R_B
MRFKIO177_R_B
MRFKIOIB1 R Bl £ p operties

MRFKIO185_R_B

Delete

MRFKI0189 R B ™ Group

(hh Export Data
» Advanced Search Options

Plan Path
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4. A pop-up window will appear where path planning process settings can be
defined. This window will be divided in various sections:

a. Fixed SectionThis section will show on the left of any of the future sec-

tions below

HxGM Robotic Automation

Machine

FANUC M-20iD12L Fix Rotary Table

Tool
AS1S
can Automatically Calculated Positions
Sensor
Leica AT 960
Append Program To Active

Feature extraction Area Prioritized Positions Defined by the User

Compute Trajectory Program

Mext Step

1. Machine: Showing the current selected machine
2. Tool: Showing the current selected tool
3. Sensor: Showing the current selected sensor

4. Append Program to Active:

i. By default, it is checked out. Planning path will generate new
program.

ii. If checked in, the generated planning path will not generate a
new program, instead it will append it to the Active program if
there is one (the user can activate a program by selecting it
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using the relative drop-down menu within the Program win-
dow). In this way the path planning algorithm will try to com-
bine different scans covering the relative features into one
single scan.

5. Feature extraction Area:

i. For a patch defined by 4 points: selecting this mode, the patch
scan planning will be used.See chapter Featureless_path_plan-

ning
6. Compute Trajectory Program:

i. By default, it is checked out. If checked in, the user can select a
list of features (e.g. edge points, surface points, circles), and
the path planning algorithm will try to find the path to move
between these features. See chapter Featureless_path_plan-

ning

Rotary Table Section (this will only show if the project has a rotary table)
HxGN Robotic Automation

Machine

FANUC M-20iD12L Fix Rotary Table

Tool
AS1S
can Automatically Calculated Positions
Sensor

Leica AT 960

Append Program To Active

Feature extraction Area Prioritized Positions Defined by the User

Compute Trajectory Program

Mext Step
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1. Fix Rotary Table:

i. By default, is checked out. The planning path for the selected
features will try to find best positions for the Rotary Table,
with minimal positions for covering the features.

ii. If checked in, HXGN Robotic Automation will lock the rotary
table holding the part and the path planning for the selected
features will be done only for the current rotary table position
so the path planning algorithm will not try to find the best
rotary table positions for the scan. Before clicking on Plan
Path, user can change the current Rotary Table to the desired
position.

2. Automatically Calculated Positions.

i. The algorithm will try to find the best Rotary table positions to
create the part inspection program.

ii. Alternatively, the user can specify in the Rotational Res-
olution field the smallest angle resolution used by the
algorithm to compute the positions.

iii. E.g., if 45°is used as rotational resolution, the algorithm wiill
allow 0°, 45°, 90°, 135°, 180°, etc. positions. If the user defines
60° as rotational resolution, only 0°, 60°, 120°, 180°, etc. pos-
itions will be allowed. By default, the path planning algorithm
will consider any position between 0° and 360° with a rota-
tional resolution of 1° thus considering all positions within
that granularity (e.g., 42°, 173°, and so on).

3. Prioritized Positions Defined by User
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i. Toggle switch: by default, it is checked out and will be exclus-
ive with the earlier option. If selected, the user can specify
within the Ordered List (comma separated) field specific pos-
itions to be used by the algorithm to create the part inspec-
tion program, ordered by priority.

ii. E.g. iftheuserinserts42°, 87°, 123° degrees, the algorithm
will not calculate the optimal Rotary Table positions, but it will
use only the positions provided by the user (or part of them)
to compute the program, trying to use first 42°, then 87° and
lastly 123°.

Tracker Section:(This will only show if the project has a tracker slider)

Hx tic Automation

Machine

R-2000iC-125L_RIGHT Fix Slider under Tracker

Tool

AS15 Right
can_hig Automatically Calculated Positions

Sensor

Leica AT 960_LEFT

Append Program To Active
Feature extraction Area

Compute Trajectory Program
Prioritized Positions Defined by the User

7600-1500

6500-1500

Mext Step
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1. Fix Slider under Tracker:

i. By default, is checked out. The planning path for the selected
features will try to find best positions for the tracker on the
slider, with minimal positions for covering the features.

ii. If checked in, HXGN Robotic Automation will lock the slider
with the tracker and the path planning for the selected fea-
tures will be done only for the current slider position so the
path planning algorithm will not try to find the best slider pos-
itions for the scan. Before clicking on Plan Path, user can
change the current slider position to the desired position.

2. Automatically Calculated Positions.

i. The algorithm will try to find the best Tracker Slider positions.
same as above applies, with the difference that the resolution
is now linear, and the default value is 500 mm.

3. Prioritized Positions Defined by User

i. Toggle switch: by default, it is checked out and will be exclus-
ive with the earlier option. If selected, the user can specify pos-
itions of the tracker slider can be added and in which order

ii. The saved positions can be enabled/disabled with a toggle
switch and prioritized by entering the priority for each pos-
ition using the drop-down menu (the smaller the digit, the
higher the priority, e.g., 1 has higher priority than 2). If two
positions have the same priority, the top one will be used first.
The path planning algorithm will try to generate a program
that scans as many features as possible using the slider pos-
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ition with highest priority and continue with other positions to
scan the remaining features (if any).

Reflector Section

HxGM Robotic Automation

Machine

[FRILTE [ BT AL Select Targets To Measure

Tool Group

AS15can * Group

. Group 1
ensor
~ Group 1
Leica AT 960 Reflector
Reflector 1
Append Program To Active R
Reflector 2

Feature extraction Area Reflector 3

Reflector 4
Compute Trajectory Program Etiectar

Previous Step Plan Path

1. Under Select targets to measure, the user can select the reflector
groups to be used for compensation. See chapter add reflector wiz-

ard for an explanation on how to create reflector groups.

5. After defining the options for the path, the user can click on the Plan Path but-
ton and wait for the program to be created.

When the program is generated, it will be visible within the Program window.
If no solutions are found or in case of a partial solution, the information will be
reported in the status window.

Feature measurement settings

For each feature that is being measured and thus used to compute an automatic
path to scan it, it is possible to right-click on it in the project tree and set the fol-
lowing properties:
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* Measurement Scttings

Min Patch Overlap 2.00000 [mm]

Scan Margin

[mm]

Crossing

Measurement Robot Speed  100.00000 s

Tile Angle

Line Width (TScan) 100.00000

Scan Profile Buikdn - Default

Preset

Min Patch Overlap: minimum overlap between parallel stripes of a scan of a
feature. Note that the overlap can be bigger if more stripes are needed to
cover the poly-surface with the specified minimum value.

1.

2. Scan Margin: the extra margin of the scan around the feature. If it is a point,
the scan margin consists of a circle around the point perpendicular to the scan
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normal within which the scanning will continue to happen. If it is not a point-
like feature (e.g., a shape, or a poly surface, or a circle) the margin is to be con-
sidered around the perimeter defined by the feature.

I |
| Scan Margin
| —
|

Scanner Line

Scan Direction

| |
j Scam Margin
—
|

3. Crossing: if this is enabled, the feature is first scanned and, if possible, a

second scan (the crossing) will be computed considering an angle of 90° + 45°

with respect to the direction of the first scan to use the same scanner face. For
the crossing to be considered valid, the same sensor face must be used. If it is
not possible to compute the crossing, only the first scan is delivered. No visual
keyword in the program informs the user of the success of the crossing. It

must be visually verified by the measurement “painting” over the feature.
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Scanner

)
N

Feature

W

5

Scanner
(crossing)

4, Measurement Robot Speed: the speed of the robot during the meas-
urement of the feature, in percentage to the maximum speed:

a. The default value is 40, meaning that the final robot speed will be set to

40% of its maximum speed.

b. The user can only change the value to 100, meaning that the final robot
speed will be set to 100% of its maximum speed.

5. Tilt Angle: it allows the user to specify that the feature is intended to be
scanned with a specific tilt along the scan direction as depicted in the picture

below:

a. theredlineis the feature normal.

b. the blue line is the feature normal with the tilt.
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c. A set of scans is generated over a feature. If the scan with the fea-
@ ture cannot be computed with the tilt angle defined by the user,

other tilt values will be tried by the algorithm to provide a solution.

6. Line Width (T-Scan): allows the user to set the T-Scan 5 line width (from 40%
to 100%).

7. Scan Profile (AS1): allows the user to activate a Scanning profile defined in
RDS.

* Measurement Settings

Min Patch Overlap [mm]
Scan Margin 20.00000 [mm]

Crossing

Measurement Robot Speed 0o 00 [rrfs]

Tile Angle O} ri

Line Width [T5can) 100.00000
Scan Profile Bulkln = Default

Preset
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Preset: allows to specify values for the parameters above, grouped under a
specific label that can be defined within the HXGN Robotic Automation settings

Coordinate system 1 ;

Measurement Sectings
Min Patch Overlap

8.

Save fixed positions

It is possible to define fixed position to reduce the range of positions of external
axes that the automatic path planning will consider creating the robot program.
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* Saved Positions

5216.5464 [mm]

Saved Position 2

2656.26431 [mm]

Saved Position 4

-131.01928 [mm]

Path planning algorithm flowchart

After the user selects the features and click on plan path after specifying all the
required settings as explained in the earlier chapters, the path planning algorithm
will create a program according to the flowchart depicted in Figure Automatic path

planning flowchart, that can be summarized in the following steps:

1. Homing motions are added for all the machines in the cell to start the pro-
gram from the starting positions.

2. Commands to measure the nominal position of the reflectors are added.

3. The command groups to measure the features are created. In case it is not
possible to scan the features from the current machines' positions, the
machines are moved to a convenient position and the actual positions of the
reflectors are measured.

4. After all groups are created and all features are covered, the groups are sorted
to supply a best sequence of grouping to have the fastest scan of all the fea-
tures.
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5. Ifit not possible to move the machines between any groups, more movements
are added to allow it.

6. Homing motions are added for all the machines in the cell to end the program
correctly by sending the machines back to the starting positions.

7. In case some features cannot be covered by the path planning, the user is
informed both in the status window and in the project, tree

Evaluate the quality of the scan

After the program generated by the automatic path planning is validated and
executed, it is possible to evaluate if the features were properly covered, i.e., if
enough points were collected during the scan of the features. The automatic path
planning algorithm tries to scan a feature in the best way. In case the features are
scanned properly and covered properly, a checkmark icon is displayed near the fea-
ture.

HxGMN Robobe Autamaton

Lo oy AITEAAATIEBETH_PLA kL Belfyrar

L

If this is not possible to cover the feature, the automatic path planning tries to scan
it with lower-quality scans. This situation can happen e.g., measuring edge points
that could be scanned not with the highest quality.
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In this case the user can decide to adjust the scans to cover the partially covered fea-

ture or try to execute the feature computation in the metrology SW with the
acquired data.

The concept of coverage is not to be confused with a metrology com-
@ putation on the features and provides only a sign on COP quality for a

specific feature. Any metrological analysis must be done in the met-

rology software used in the project (see chapter Execution.htm).
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Automatic mode programming - Featureless path planning

The Automatic mode using featureless path planning allows the user to auto-

matically create a program based on a set of via points defined by the user instead
of using metrology features to calculate the path.

The via points can be defined in two ways:

1. As a piecewise trajectory that the scanner needs to follow to perform the
measurement (trajectory scanning) as described in chapter _Trajectory scan-
ning

2. As four points defining a rectangle that the scanner needs to cover (patch scan-
ning) as described in chapter Patch_scanning

Trajectory scanning

The same procedure described for the automatic path planning mode can be fol-
lowed but the features in this this case are defined by the user by inserting features
(in this example surface points) with the feature generation mode (see chapter
Feature Generation Mode) and planning a path on those points by selecting them
from the project tree, right click and then select the Compute Trajectory Program
option within the Planning dialog box as depicted in the image below.
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Programming

Project

Fixtures
Parts
Part
Features
A~ SurfacePaint 1

Machine

~ SurfacePoint 2 FANUC M-20iD12L _RIGHT dBianning
SurfacePoint 3 Fix Machine Under Part Position
Tool

AS1 45deg RIGHT

SurfacePoint 4 Append Pragram To Active

Part Holder Resolution

00000000

SurfacePoint 6 Sensor

=
2
~ SurfacePoint 5
=

Part Holder Positions (Sorted By Priority)
Leica AT 960_LEFT
~ Tracker On Slider Positions (Sorted By Priority)

HOME LEFT
POS 2 LEFT

~ Plan Trajectory Path
‘Compurte Trajectory Program

[Optional] Feat xtraction Ar
[Optianal] Feature extractin Area a patch defined by 4 points

* Select Targets To Measure
Name
TRACKER1
» TRACKER_1
Group
¥ Group

Plan Path
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HxGN Robotic Automation

Machine

FANUC M-20iD12L
Automatically Calculated Positions

Tool

Rotational Resolution 1,00000

AS1 45deg Adapter

Sensor

Leica AT 960
i Priaritized Positions Defined by the User

Append Program To Active

Fix Machine Under Part Pasition
Feature extraction Area
Compute Trajectory Pragram

- for a patch defined by 4 points

Next S5tep  Plan Path

As explained in chapter Feature_path_planning, the user can configure the
algorithm to automatically compute the best rotary table position or the best
tracker slider position to cover the expected surface. It is also possible to use pos-
itions predefined by the user.

: The simultaneous calculation of both rotary table and tracker slider best pos-

itions is currently not available.

If the project has a tracker on a slider, the user can also configure the algorithm to
use a set of predefined slider poses for the tracker slider. After clicking on Plan Path
button, it is just needed to wait for the program to be created as for automatic
mode programming. When the program is generated, it will be visible within the Pro-
gram window. If no solutions are found, the information will be reported in the
status window.
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The path planning algorithm will generate a measurement program having joint
and linear motions to scan the area defined by the four surface points as well as
homing motions and start/stop measurement commands to execute the scanning.

In the following pictures is shown how a trajectory scanning program will look like
for the list of six surface points defined above.
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HxGN Robotic Automation

Execution

Program

Program (4) S
0001 .Iﬁubm Home Motion (9)
0002 £ [Robotjoint Motion (7)
0003 o Start Measurement Cmd (5)
oo0a I ILrnear Mortion (13)
0005 v IUnear Motion (14)
[ o6, meerMonenm |
| uinear Motion (16)
v IUnear Motion (17)
> |Linear Motion (12)
| uinear Motion (19)
o |Stop Measurement Cmd (5)
Robar joint Motion (8)
Jo | Start Measurement Cmd (6)
® IUnear Motion (20)
Ly e———T Y

#[Robot Home Motion (10)

Execution

Program

Program (4) 3
0001 | Robot Home Metion (9)
0002 7 |Rebotjoint Motion (1)

0003 fp|Start Measurement cmd (5)
0004 53|tinear Motion (13)
0005 53|Linear Motion (14)
0006 £7|Linear Motion (15)
,-|Unear Motion (16)
-IL\'nEarMo ion (17)

Linear Mation (19)

Jo|Stop Measurement Cmd (5)

7 |Robot joint Motion (8)

jo |Start Measurement Cmd (6)
Linear Motion (20)

o |Stop Measurement Cmd (6)

| Robot Home Morion (10)
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Patch scanning

This programming mode allows HxGN Robotic Automation to create a trajectory
path planning to scan a surface defined by four surface point features.

HxGN Robotic Automation

Programming

Cell
Machines
FANUC M-20iD12L
H: ry Table 15x15 5T1

I

e

(U

\'1

h e

e

The same procedure described in the previous chapter can be followed but the fea-
tures in this this case are defined by the user by inserting surface points defining a
four-sided polygonal area and generating a program to scan the area by selecting
the points from the project tree, right click and then select the Compute Trajectory
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Program option (as done in the previous chapter) but in this case also checking -
for a patch defined by 4 points within the Planning dialog box as depicted in the
image below.

HxGN Robotic Automation

Machine

FANUC M-20iD12L
Automanically Calculated Positions

Tool

Rotational Resaolution 1,00000

AS1 45deg Adapter

Sensor

Sl il Prioritized Positions Defined by the User
Append Program To Active

Fizx Machine Under Part Position

Feature extraction Area

Compute Trajectory Pragram

- for a patch defined by 4 points

Next Step  Plan Path

The path planning algorithm will generate a measurement program having joint
and linear motions to scan the area defined by the four surface points as well as
homing motions and start/stop measurement commands to execute the scanning.
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Execution

Program =
0001 [Robot Home Motion (5)
0002 4 </ FANUC M-20iD12L [0]® (1)
0003 4 < Measure Actual Reflectors Group (2)
0004 4 </> All Machines Home Group (2)
0005 | Robot Home Morion (6)
0006 % | TurnTable Joint Morion (2)

7 |Robot Join: Motion (4)

/A

0002 o] start Measurement Cmd (4) r
Juinear Motion (15)

0011 5>Juinear Motion (16)

0012 5rJunear Motion (17)

0013 E>Junear Motion (18)

0014 5>Junear Motion (19)

0015 5>Junear Motion (20)

0016 5rJunear Moton (21)

0017 5rJunear Motion (22)

0012 5rJunear Motion (23)

0019 5>]uine

0020 flp]Stop Measurement Cmd (4

0021 Er|Robor Joint Mation (5)

W

|~
<

0022 o Start Measurement Cmd (5)

\

0023 5>Juncar Motion (25)

0024 flo]Sop Measurement Cmd (5)
0025 £ |Robot Joint Mation (6)

0026 flp|Start Measurement Cmd (6)
0027 5>Juinear Motion (26)

00228 flp]Stop Measurement Cmd (6)
0029 EaRobot Home Motion (7)

A

P Advanced Search Options

The user must be aware that the scan trajectory orientation is decided by the line
defined by the first two points (e.g., “SurfacePoint 1” and “SurfacePoint 2” as shown
in the example below, colored in blue).

The starting point and the starting direction of the generated program is decided by
the algorithm to start from the closest point to the robot starting position (e.g., from
“SurfacePoint 3" in the example below).
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In the following pictures is shown how a patch scanning program will look like for
the list of four surface points defined above.
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Pro Tip: This approach is a clever way to exploit the high point density of the AS1

.|Q

scanner in a “featureless” approach where the features are not considered explicitly
as in the automatic path planning but rather covered implicitly by having patch scan-
ning which is agnostic on the features contained in the area and will result in the fast-

est execution time.

Other Path Planning modules

Mirroring a program

To enable program mirroring, you will need to set the following feature flag in the
RAConfig file:

RAConfig. XML

<ConfigSetting Name="EnableMirrorProgram" Value="True" DefaultValue="False" Dis-
playName="" Description="" TypeName="System.Boolean" />

Mirroring a program will copy the robot and tracker movements from one side of
the mirroring plane to the other side of the mirroring plane. It will then create a new
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program with the 2nd robot and 2nd tracker to execute a mirrored motion based
on the original program.

Creating the mirroring plane

In the modelling tab the mirroring plane can be created. Before clicking the mir-

roring plane button - there are some extra options to take into account.
e The mirroring plane will have the following properties:
» Width of T mm and height and length of 2 m
* Transparent
» No collisions with cell objects
e There can only be 1 per project
» The mirroring plane will be created in the following location:

 If a CAD has been selected when clicking the button: 1 m above the CAD
in the same CAD origin in the Zx axis.

* |[f no CAD has been selected, at the 0,0,0 of the cell coordinates.
Mirroring a program

In the programming tab there will be an icon to mirror the current program.

Program

* The program to be mirrored can only contain commands for 1 active tracker
and 1 active robot (home motion commands for the other robot and tracker
slider are allowed)
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* The mirrored program will be created as a copy of the current program. All
motions that cannot be mirrored (e.g. out of range) marked as: Failed to mir-
ror with the previous motion coordinates in the motion target.

Only in case of more than 1 robot or tracker in the cell a menu will appear after click-
ing the button:

HxGN Robotic Automation - Program Mirroring

Source Target

Machine Machine

FANUC M-20iD25 HXG BCN AS1

Sensor Sensor
Leica AT 960 LH

Mirror Program

Here the mirroring target can be selected.

Reversing a program

To enable program reversing, you will need to set the following feature flag in the RACon-
fig file:
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RAConfig. XML

<ConfigSetting Name="EnableReverseProgram" Value="True" DefaultValue="False" Dis-
playName="" Description="Use ActiveBlock" TypeName="System.Boolean />

Reversing a program can be triggered by clicking the reverse program button in the
programming tab

It will reverse the program order of the current program taking into account that
reversing will work at a robot movement level.

E.g. If a program ends:
e Linear Motion
» Stop Scan

¢ Home Motion

It will be revered to:
¢ Home Motion
» Robot Joint Motion (To arrive at the end of the linear scan)

» Stop Scan Commented out

By commenting out the program logic of start stop scanning and reflector meas-
urement, HXGN Robotic Automation can ensure that nearly any program can be
copied rather than having to adhere to a strict programming logic.

It is then up to the user to adjust the commented scan and reflector measurement
commands to their proper location.
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Validation and Simulation

From version 2024.2 of HXGN Robotic Automation the software is using a new
approach to validating and simulate a program. This new approach allows for a
faster validation and more flexible simulation and is broken up into 2 separate com-
ponents.

1. Adirect ad hoc validation on any command or syntax errors.

2. Aprogram simulation that is build and that will be used to:

a. Check for program issues (loosing tracker lock on, collisions, etc.)

b. Ability to play this simulation like a video

The user workflow would be the following:

1. While creating a program the ad hoc program command validation will high-
light any errors in syntax of specific commands.

2. Once you want to either run the program or click the build program simulation
button, the software will check for any error in the program as a whole and
have the simulation ready to play.

3. The simulation can then be played from either the program tab or the exe-
cution tab.

4., Before running a program in real, we recommend running the simulation
accuracy in precise mode

Direct Command Validation

The software will constantly check the added program commands for any missing
information. For example, if we add a “PLC Wait Command”, the command will
immediately be flagged as in error as there will be missing information.
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Example: Adding PLC Wait Command

@ 0001 4 PLC Wait Command

With missing data:

% Properties [PLC Wait Command]

Mame

PLC Wait Command

Comment
Task Continuation Option  CancelOnError
Timeout 500000
* Dutput Settings
PLC Key
PLC Expected Value
Type

Once we add the missing information:

“ Properties [PLC Wait Command]

Mame

PLLC Wait Command

Comment
Task Continuation Option  CancelOnError
Tirmeaour 5.00000

* Dutput Settings

PLC Key Example PLC Key

PLC Expected Value False

Type Boolean

The red icon will disappear:

0001 % PLC Wait Command
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Simulation Errors and Warnings

Simulation errors will block the program execution. They will range from values
being out of range, potential collisions, or unsupported use of commands.

A program with errors can be run in simulation but cannot be executed in a real
cell!

Simulation warnings are all the other issues that can affect the Point Cloud or qual-
ity of the program but will not cause any collision or issue when running the pro-
gramin a real cell.

A program with warnings can be run in simulation and in the real cell!

Simulation Error List

All the Simulation errors will appear in the simulation error list. A new tab that has
been implemented that will show all the errors and warnings.

Any issue found in the direct command validation will appear and (and disappear
once fixed) from the list immediately.

Any issue that is found from the simulation will appear in the Simulation Error List
but will only disappear once fixed and the Simulation has been re-created.

@ Example: Direct command validation

Add a command with missing information:
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The error appears in the Simulation Error List

Add the missing information and the error disappears from the list.

0006 [ PLC Write Digital Outout Command

Type

« Measurements

T Line Number Type  Com

0002 @ RounyTal

fome Mation  RobotHMIL_M-710iC50_tooladapt’ must be at home position before Rotary table m

Example; Error detected during simulation

Can'tfind Reflector
0001 Sa]RobotHome Morion
0002 @]RotaryTable Home Motion
0003  @i]Measure Nominal Reflectors
0004 @ ]RotsryTable Joint Motion
0005 “é]Measure Actual Reflecrors
s
medstred, 3 needed

~ Advanced Search Options
Show Groups
Command Type

Clear Filters

© Muli Comment

« Measurements

21 Simulation Error List

T | Line Number Type Command Name T | Message

0005 =

Measure Actual Reflectors  Not enough measurable dynamic reflectors for compensation: 2 measur
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Program Simulation Accuracy
In the program properties a new header has been added where the program sim-
ulation accuracy can be set.

The default value is standard. For fast robot movements or before testing a pro-
gram in a real cell, it is recommended to run the simulation on precise mode at
least once.

* Simulation Parameters

Simulation Accuracy Standard

~ Metadata Standard

Precize
Piece Name

In the HXGN Robotic Automation settings, the values of standard and precise can be
adjusted, by either a number between 60 or 990 Hertz (least to more accurate, but
also taking more calculation time).

Simulation Accuracy
Standard

Precise

Sirmnulation Semings

Build Program Simulation

The simulation building will occur in 3 different scenarios:
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1. On demand when clicking the “Build Program Simulation” button

2. When clicking run simulation, and the program did not build the simulation

yet.

3. When clicking the send program data to Metrology button, and the program
did not build the simulation yet.

The build simulation button will leave the program in 3 states:

1. Program is newly created; no simulation has been built yet

Program

0001 '—ﬁIHnbm Home Motion

Program

0001 Ei]ﬂmarﬂable Home Maotion

0002  “a]Robot Home Motion
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=~ ¢
Program

0001

0002
3.

'—ﬁl Robot Home Motion

Q IRoLaryTabIe Home Motion
i I Robot Joint Motion

| IM easure Nominal Reflectors

¥o | Start Measurement Cmd

_/I Linear Motion

-_.I'“I Robot Joint Motion

QG IRotaryTabIe Home Motion

”

1ﬁlﬁobﬂt Home Motion

Q I RotaryTable Home Motion

The program simulation button creates a simulation that checks for collisions and
other issues in the program (e.g., a reflector is obstructed and cannot be measured

by the tracker) and will let you know by displaying an error sign next to the prob-
lematic command in case it finds any.

In case of a collision, you can either fix it manually or use the choice Resolve Error
within the properties shown after right-clicking on the problematic program line.
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Programming

Frrugr.jrn

- ¢ & B 0O w

My Program

0001 '-n'n-IFt-'Jb-uI: Home Motion

0002 Q ITurr': Table Home Motion
0003 ]
0004

% Delete

0005 W Copy

0 Paste

Resobve Error
Comment

Toggle Breakpoint

Properties
" o To Program Line

H:gh!ugl"'[ weobved Cell Elements

Touch Up
¢ Move Machine

% Move Ta Command

Simulation Warnings and Errors

Validation will distinguish between Errors and Warnings.
Warnings

Warnings are the issues that validation detects that could impact the quality of
the program and point cloud, however they will not prevent the program from
being executed in the real cell.

Examples Warnings: Stop Measurement missing after a Start Measurement, Target
is out of range of tracker, Reflector angle of incidence is too big, etc...
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Errors
Errors are the issues that validation detects that will either prevent the program
from executing due to missing information or show a potential collision.

Example of Errors: Using different robots in the same continuous motion group, Col-
lisions, Position not Reachable

Simulation Error Feedback

The Simulation Errors and Warnings can always be seen in the simulation error list
tab.

Re-validation might be required to clear some of the items in this list.

" Simulstion Error List

T | Line Mumber Type Command Name
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Simulation Player Ul

1. Start/Pause button. Starts or pauses the simulation video. In case the sim-
ulation was not created yet, it will create the simulation before starting the
video. In case the simulation has ended, the button becomes a Replay icon

2. Go to previous or next command button. Moves the simulation player to the
next command

3. The simulation timeline providing mouseover command information

4. Next and previous frame button. Moves the player 1 frame forward or back-
ward
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Settings allows to configure the playback speed.

h‘PIayba ck Speed 0.1

Animate Point Cloud x0.2
T

MNew Piece Custom x0.5
| Maormal

x2

x5

5.
6. Animate Point Cloud:

* When enabled this will create the point cloud together with the related
robot movements during simulation.

* When disabled, the point cloud will be shown independent of the sim-
ulation player animation.

O The point cloud might take some time to calculate in case the option is disabled

and will display parts while it is being calculated and will display fully once
done.

A For bigger projects (e.g. +4000 lines) it is recommended to disable the Animate

point cloud as this has a big impact on the 3D world performance and display.
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O Adding a dialog to a program will pause the simulation player when arriv-
ing to that command. Clicking the OK button will resume the playback.

O Switching to the execution tab will hide the simulation player (and pause any ongoing

program simulation)

O When connecting to a real cell, the player will now longer show and the
real cell position of the robots will be shown.

Player skipping frames

When running the simulation player on a machine that is not meeting the software
requirements, there is a possibility that some frames in the simulation player will be
skipped. This is due to the Hoops software needing access to a good GPU to display
the cell items in each frame.

Hiding the Point Cloud from 3D window

The measurement window will show always the last executed (both in the real cell
and in simulation) measurements. By selecting the programs toggle, it is possible to
switch showing all the results from the programs that ran.

The eye icon can be used to hide or unhide measurements results or even the
whole program from the 3D view.

Things to note:
* Real cell measurements will be shown with a full icon

* Program simulation measurements will show with a hollowed out icon

Programming 492



& Measurements

All programs

-+ Point 17
-+ Point 18
-+ Point 19
—I— Point 20
& RA Point Cloud

In the past the clean result button was in the execution tab and now has been
moved to the measurement window. (Available in the alignment, programming and
execution tab)

Execution

Sending data to Metrology

Once connected to Metrology, the button “Transfer data to Metrology” is no longer
greyed out.

O

Transfer program data to Metrology

Clicking the button will send all the Point Cloud and point measurements to the con-
nected Metrology application. The sending of the data and the simulation player are
not synced!
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Notable use cases

In this section five notable scenarios are described together with the best practices
to follow to create programs to cover such situations.

Single robot cell with Rotary Table and stationary tracker

Considering a cell with the following configuration:

1 stationary tracker

1 robot

1 Rotary Table

1 group of movable reflectors (attached to Rotary Table)

The user can create a program manually adding the necessary commands or using
the path planning both in automatic and semi-automatic mode.
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In all cases, the program needs to have the structure depicted in Figure Pro-
gramming workflow resembling the process that the automatic path planning is
computing and according to the rules for compensation defined in chapter Com-
pensation

In automatic or semi-automatic mode, it is necessary to follow the steps defined in

the relative chapters.

Single robot cell with stationary part holder and movable tracker
Considering a cell with the following configuration:

* 1 movable tracker over a slider

* 1 robot

1 stationary part holder

» 1 group of fixed reflectors
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The same considerations above apply to this use case as the movable slider also

inserts a change in the relationship between tracker and part, so the same rules
apply for the compensation part as described in Figure below.
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1 — Homing
I Home Motion I
¢ 1
: I
I TT / Tracker Slider
Home Motion 1
g Compensation
——————————————————————
| 1
Measure Nominal
| Reflectors 1
| 1
| I
N
| |
| |
Y
| |
I TT / Tracker Slider TT / Tracker Slider TT / Tracker Slider I
Home Motion Joint Motion Joint Motion i
| + + 1
I Measure Actual S Measure Nominal Measure Actual I
I Reflectors. Reflectors Reflectors I
I Not needed If all reflectors At least 3 reflectors from I
were measured from Home previous measurement
I position must be measured l

i

Robot ‘
Joint Motion i

v

Start Measurement

v

Linear Motion 1

many time as

needed to

measure all
¢ the features

Linear Motion N

v

Stop Measurement =~ —————

|
I
] Robot
Home Motion 1
| N
|
I |
I 1
I I
|
1 TT / Tracker Slider
Home Motion | X
| I Homing

Programming workflow for a single robot cell with Rotary Table and stationary
tracker (consider “TT” within the relative blocks) and for a single robot cell with sta-

Programming 497



tionary part holder and movable tracker (consider “Tracker Slider” within the rel-
ative blocks)

Single robot cell with stationary part holder and stationary tracker

Considering a cell with the following configuration:

1 stationary tracker

1 robot

1 stationary part holder

1 group of fixed reflectors
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In this case no compensation is necessary as all reflectors must be visible (and
therefore measured) from a single tracker position and since the part holder is sta-
tionary, there will be no changes in the relationship between tracker and part so the
programming workflow is the same as described in the previous sections and depic-
ted in Figure Programming workflow without considering the compensation parts.

Single robot cell with Rotary Table and movable tracker

Considering a cell with the following configuration:

1 movable tracker over a slider

1 robot

1 Rotary Table

2 groups of reflectors:

* movable reflectors (attached to Rotary Table)

» fixed reflectors
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In this case, there are two reasons why there can be a change in the relationship
between tracker and part as both the Rotary Table holding the part and the tracker
can move.

Since there are two different changes in the relationship between tracker and part,
it is needed to have two reflector groups, one for the reflectors mounted on the
Rotary Table and another one for the fixed reflectors.

In this case whenever the Rotary Table moves, it is needed to measure the actual
positions of the relative reflector group, and whenever the tracker moves, it is
needed to measure the actual positions of the fixed reflector group.
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The user can refer to Figure Programming workflow keeping in mind that the Rotary
Table and tracker slider have to be considered independently within the com-
pensation part.

Dual robot cell with stationary part holder and dual movable track-
ers - Leica only

Considering a cell with the following configuration:

e 2 movable trackers over a slider
e 2 robots

* 1 group of fixed reflectors
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A cell involving two robots and two trackers requires specific consideration about

compensation, concurrent tracker usage by the two robots, collision avoidance pre-
vention and parallel program execution capabilities to use the cell at its best capa-
city reducing at the same time the safety risks which are explained in the following
sections. After the concepts are introduced separately, the complete workflow
needed for a dual robot cell is explained in a dedicated section.

Dual Tracker Compensation

For dual trackers compensation the same compensation principles apply. The only
other difference is how to compensate both trackers to each other.
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The idea is to measure as many reflectors as possible in their nominal positions
with e.g., Tracker A. Tracker A might need to move to multiple positions to measure
all reflectors.

After this step it is needed to measure the actual position of the reflectors with
Tracker B, where we at least need three of the reflectors that were measured by
tracker A.

As a general compensation rule, it is always necessary to “compensate” every
change in the relationship between the part and the tracker (due to tracker or
Rotary Table movement), to translate the taken measurement to the global coordin-
ate system.

This means that after each tracker or Rotary Table movement a Measure Actual
Reflectors command must be added for the tracker, we want to use in the meas-
uring command. A Measure Actual Reflectors command by itself is meaningless
without a Measure Nominal Reflectors command, so if it is needed to the move
the tracker or the Rotary Table, it's mandatory to add a “Measure Nominal Reflect-
ors command at the beginning of the program.

Therefore, if two trackers are available and both must be used, it's needed to add at
least a Measure Nominal Reflectors command for the first tracker and a Measure
Actual Reflectors command for the second, even in case they did not move phys-
ically.

Parallel programming
To execute commands in parallel user must group those commands by Subroutine

commands and enable the Parallel Execution toggle switch.

First the user must create two separate robot subroutines (ROBOT LEFT and ROBOT
RIGHT) were the two robots scan the features they need to measure. After that, the
two subroutines can be grouped within a new subroutine by selecting them, right-
clicking and selecting Group | Subroutine.

Programming 503



In this example the new subroutine is renamed “PARALLEL EXECUTION" inside its
properties and is marked as parallel by enabling the Parallel Execution toggle
switch. This means that its children (“ROBOT LEFT” and “ROBOT RIGHT" subroutines)
will be executed in parallel.

wen ¢ DUAL RCBOT CeLLDEM0 ) C* P B

LLEL EEECUTIGN]

Simuation ¢ DUALROBOT_CELLDEMO ) (¥ ?

Program . Properties [Group Command]

o
= ¢ / Wm0 @ ¥ b3 Name
Y| DUAL ROBOT PARALLEL EXECUTION e PARALLEL EXECUTION

0001 » <> HOME (Copy)2

> /" PARALLEL EXECUTION
9 > <> HOME (Copy)3

Tioonee Moo onwrs e

Tracker crossing

There might be situations where a robot cannot be used with the tracker available
on the same side of the cell, e.g., Robot A and Tracker A. For this reason, it is neces-
sary to use the tracker available on the other side of the cell and force it to lock on
the scanner used for the robot in use, e.g., Robot A and Tracker B locked on Robot A
scanner. The cell must be configured to use the Automation Switch Controller (ASC)
and HXGN Robotic Automation allows to interact with the ASC using PLC commands
as described in chapter Ul Leica Commands
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To prevent the tracker from being unable to connect because the other tracker is
already connected to the same IP, a new workflow has been implemented which
consists of adding a new connect / disconnect tracker commands described in
chapter Ul Leica Commands

Then the crossing workflow will be like:

1. Make both trackers lock on a reflector

2. Disconnect Tracker command for each tracker to make sure both trackers
are available before to try any connection.

3. Write PLC signal configured with the desire value to perform the crossing at
HW level.

4, Wait PLC signal to ensure the right value is set up in the HW.

5. Connect Tracker command for each tracker to enable connection once all
configuration has been done.

In the picture below it is depicted a basic program showing how to cross the ASC sig-
nal using the new commands mentioned above.

H=GN Robotic Automation

o @

a

¢« »~ & 0O

CROSS TRACKERS

Crossing - ASC

.\Q

» Add Crossing flow at the start of the program to force desired con-
sideration (not relay in theoretic status).
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» Add Crossing flow at the end of the program to leave the cell in the

usual configuration (to avoid issues because tracker is recognizing
scanner as reflector instead of AS1).

Concurrent resource

Although running robots in parallel saves overall measurement cycle time, there
may be cases where it is needed to execute their movement in sequence, e.g., post-
pone one of them until the second has finished its task to prevent collisions.

There might be dangerous situations where both robots running in parallel are too
close to each other and may collide, like in the picture below so it is paramount that
when robot A is working in an interference zone, the other robot B waits for robot A
to complete its task within the interference zone before entering it. For this reason,

a special command is available as described in chapter Acquire / release Lock for
Multi robot synchronization

O Example: Lock resource to prevent collisions
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Suppose we have program like the following:

Parallel both robots
Robot right program

,~ Joint 1 robot right

, Joint 2 robot right (inside the car)
Robot left program
L~ Joint 1 robot left

,~ Joint 2 robot left ((inside the car)

Here programs for both robots (Robot right program, Robot left program)
must be executed in parallel, but “Joint 2” motions of both are happening
inside the BIW and potentially colliding.

So, the potentially dangerous commands must be enclosed within Lock
Resource commands and give them the same Resource Name.

O Resource names for both commands must match exactly, e.g.,
“car inside” (as shown in picture below)

Now, the first robot reaching Lock Resource command will acquire the
resource (“car inside”) and the second will wait until the first one will
release the resource and only then continue with its execution..

0001 4 Parallel both robots

0002 Robot right program

0003 L~ Joint 1 robot right

D004 - K Lock Resource

D005 - Joint 2 robot right (inside the car)

0006 Robot left program

0007 L~ Joint 1 robot left

s Robot Syehromezation

Resource MName

0008 # ¥ Lock Resource 1

0009 L~ Joint 2 robot left ((inside the car)
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Dual robot cell programming workflow using one robot and two trackers
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Homing
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I Robot A Robot B !
1 Home Motion Home Motion 1
I $ !
1 Tracker A Slider Tracker B Sider |
| Home Motion Home Motion |
T |

Compensation

= = e e o e o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e

Measure Nominal Reflectors

Atleast 3 reflectors from
previous measurement
must be measured

Not needed if all reflectors
were measured from Home
position

o

Tracker A Slider

Tracker A?

Tracker A Slider Tracker A Slider
Joint Motion Home Motion Joint Motion

Tracker A Tracker A
Measure Actual Reflectors Measure Actual Reflectors

Tracker B Slider
Joint Motion

Tracker B Slider
Joint Motion

Tracker A cker B

Measure Nominal Reflectors Tracker B

Measure Actual Reflectors

Measure Nominal Reflectors

Tracker B — Robot A Measurement

v T Ty T

Robot A <
Joint Motion i

v

Tracker A
‘Start Measurement

Robot A <
Joint Motion j

Tracker B

Start Measurement

Robot A
Linear Motion 1

| )

Linear Motion 1

v

Repeat as Repeatas
many time as 1 many time as
needed to needed to
¢ measure all ¢ 1 measure all
the features the features
Robot A 1
(HEzr (R Linear Motion N
Tracker A Tracker B
SEPLLZENEIER Stop Measurement 1
Crossing

Robot A
Home Motion

Tracker B locks on Robot A

-
1 1
1 1
1 1

Canall
features be
measured with
Tracker A?

Tracker A Slider
Home Motion

|
|
|
1
|
|
|
1
I
|
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Complete programming workflow

The general program workflow for a parallel execution program is described in Fig-
ure Parallel programming workflow and contain the following main steps:

Send all robots and sliders to “Home” position (may be in parallel)

Program

s m o e
DUAL ROBOT PARALLEL EXECUTION

0001 HOME

0006 | Measure Nominal Reflectors

0007 & IMeasu re Actual Reflectors

0008 PARALLEL EXECUTION
HOME

2. Perform necessary compensation steps as explained in chapter Compensation

3. Create sub-routines as separate programs for the two Robot A/ Tracker A and
Robot B / Tracker B pairs in parallel as described in chapter Parallel_pro-
gramming. This step may be repeated as many times as needed to measure all
the features.

4, There might be situations when both robots running in parallel are only
allowed to use the same tracker (the second is unreachable). A tracker can
lock only on a face of the scanner mounted on the robot. E.g., when Tracker A
is locked on a face of Robot A scanner, Robot B must wait for Robot A to com-
plete its task, before Tracker A could lock on a face of Robot B scanner.
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For this situation, the tracker crossing functionality is needed as described in
chapter Tracker_crossing

The flowchart depicted in Figure Parallel programming workflow shows a work-
flow that includes only the measurement parts using Robot A together with

either Tracker A or Tracker B.

A workflow containing both robot measurement routines have two additional
measurement branches relative to Tracker B - Robot B and Tracker A - Robot
B which are exactly the same as the one described in Robot A measurement
branches

5. Whenever the measurement branches of Robot A and Robot B must inspect
an interference zone, the concurrent resource usage functionality must be
used as described in chapter Concurrent_resource

6. Send all robots and sliders to “Home” position (may be in parallel)

Complete dual robot cell programming workflow using two robots and two trackers
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Execution

Execution is the phase where a program that has been generated previously in Pro-
gramming mode is run to perform a measurement task on a part.

Once a program is generated the user has the option to either run it in the Exe-
cution mode inside HXGN Robotic Automation by selecting the relative tab or run it
outside of HXGN Robotic Automation within the Execution Manager, a web applic-
ation specifically developed to running on a browser in kiosk mode for easy exe-
cution of programs by cell operators.

The user can run the program in both real and simulation environments. In real
environment to execute a program, all the relative real cell components in use must
be connected either to HXGN Robotic Automation or Execution Manager.

N Before using a program within the Execution Manager, the user must validate the pro-
gram and run it at least once in an online environment with HXGN Robotic Auto-

mation in Execution mode.

A When using the “Move Machine” functionality in the real environment make sure all

the other machines are in their correct position as it may cause collisions.

Special case: Executing a safety motion in programming
tab when connected to a real cell

When connected to the real cell and executing a safety motion (e.g. by in the pro-
gram tab clicking on a robot motion and clicking move to command), HXGN Robotic
Automation will automatically enable an additional stop button in the programming
tab.
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This ensures that the user can order the software to stop this motion execution.

Programming

/AL L

Execution from HxGN Robotic Automation

The execution of a program in HXGN Robotic Automation is managed within the Exe-
cution tab.

Execution

User can execute the program either in Simulation mode or in a Real environment
i.e., connected to moving hardware in real. It is possible to select if using the sim-
ulation mode or to which real cell to connect to by selecting the environment in the
top right part of the Ul via a drop-down menu.

Part - B X
Simulation - HexagonDemoPart®) (Y ? B9
Simulation
BCHN cell
TA cell

rogram]

The configuration of cell name is done in the cell .json file creating a “Cell.json” file
where “Cell” is the name of that cell model, e.g., in the example above “BCN
cell.json” or “TA cell.json.”
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Once the cell is connected to the real cell, the relative connection buttons will turn
from blue to green.
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Execution

S/ S N

Program

Programa Carrosseria Curt
0001 4 UNCROSS TRACKERS (Copy) 6
0002 s PLC Write Digital Output Command (Copy) 26
0003 5% PLC Wait Command (Copy) 26
0004 %) Timer Cmd 11
0005 HOME 1 (Copy) 1
0006 '--ﬁIRcb-m Home Motion 1
0007 L4 |Robot Home Motion 8
0008 # |Robot Extension Home Motion
0009 @ Measure Nominal Reflectors 10

"> IMeasure Actual Reflectors 7

@ | Measure Alignment Reflectors
@ IMeasure Alignment Reflectors 1
§ Change AS1 BIW (Copy)

§ Change AS1_2 BIW (Copy)

» Advanced Search Options
L

= Conditions
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The user can choose between two modes of running the program:
1. Step Through (#): running the program step by step stopping after each of
the commands and pressing the Start button to continue.

2. Run(E): running the program without any stops transitioning automatically
between the commands.

To run certain commands of the program the user can either select a specific com-
mand and execute the program from there pressing the Start button (&) or first
click the Start button and then select the command to be executed first.

The user can at any moment decide to click Pause button (H) to interrupt the pro-
gram at the end of the current command or pressing Stop button (@ ) to abort the
program altogether.

Program

Program 4

0001 & Robot Home Motion 17

0002 4 </> MRFKIO003 LHDG Gr...
0003 _r~ Robot Joint Motion...

When trying to execute a program not from the beginning, the following message
will appear:
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Execution

Program

Measure Actual Retlectors

SurfacePoint 10 SurfacePoint 9 SurfacePoint 3 SurfacePoint 2 SurfacePoint...

> Linear M

o Stop Measurement Cmd

Plane Circle 4 Circle 5 SurfacePoint SurfacePoint 1 SurfacePoint 5 SurfacePo..
_ Robot Joint Motion 1
lo Start Measurement Cmd 1
> Linear Motio
.~ Linear Motion 2
> Linear Motion 3
do Stop Measurement Cmd 1

A Executing a program not at the start line may cause the machines to execute a safe path and could move them. Do you want to continue?
arch Options

Yes No
Geometries

If the user clicks Yes, HXGN Robotic Automation will compute a new safe path from
the current position to the selected command. If the user clicks No, the execution
will be aborted.

When a program is executed, the command line being executed is highlighted in
green.

If a command is highlighted, it's parent will be highlighted as well.

If the program has an error, the last active command will stay highlighted.

Program

Execution 518



Program 1
N Measure Nominal Reflectors

" Measure Actual Reflectors

!|_|_.'_h‘.

# Robot Home Mation

s Robot Joint

o Start Measure

L Robot Joint Motion 1

Yo Stop Measurement Crnd 1

During program execution, the laser beam will be green when it is locked on a
reflector, or a scanner face and it can get a 6DOF measurement.
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Otherwise, the laser beam will be colored in red.
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Special case: Splitting a cell into 2 individual workstations

In case of for instance a PRESTO XL with 2 trackers, 2 robots and 2 scanners, it is
possible to create 2 "mini" cells, holding each 1 tracker, 1 robot and 1 scanner.

HxGN Robotic Automation will allow each of the "mini" cells to execute individually
and at the same time!

The setup of these virtual cells is done in the cell json under the workstation area.
See Cell JSON and the demo_cell.json example.
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In HXGN Robotic Automation you can then select the modelling tab and the work-
station.

0 Modelling

A

Cell

Lights

SecurityDevices
Waorkspaces
Targets
Cellltemns
Workstation
Machines
Sensors
Fixctures

Parts

In the properties you can then set which entry of the cell json you will use.
Properties [Workstation]

Mame

Workstation

* Ip Address

Workstation Number 2
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"Workstations": [
{
"T4d": "2edi23d5-672b-4bS%c-b51a-514df5251c£44",
"Mumber™: 2,
e a . d208776—-57a3—4e5a—aal8—-ebebbcb73031",
"TrackerIds": [
"EoeT7le2l-Tdea-42a8-8444-353fflecasdla"
/.
fi"e044521e-43ca—4cad-96af-b3ce554bf4ca"
1
"MachineIds": [
"9aafa2Ets-cbdd-4194—-abct-498fkbkblkbdled™,
"l4a%baba-c410-44cc—a3%0a-falfi3babbff",
"dd0kh8501-8043-4bd0-8864-acZ262cc32e0a”
1
br

//LEFT

"Id4d": "Z2edi23d5-&€72b-4bS%c-b51la-514df5251cf£44",

"Mumber™: 20,

"CellId™: "2d4d208776-57a3-4eSa—aal8-ekebbcb73051",

"TrackerIds": [
"EoeT7le2l-Tdea-42a8-8444-353fflecasdla"

1.

"MachineIds": [
"SaafaZeS-cedd-4194-sbce-498fbbhlbdles",
"l4a5baba-c410-44cc—a%0a-falf73babkbff",

1

be

/ /RIGHT
"Id": "Z2ed723d5-672b-4b%c-b%1a-9514df52516c£44",
"Mumber™: 21,
"CellId™: "2d4d208776-57a3-4eS5a—aalB-ebebbcbhb73051",
"TrackerId=s": [
/i "BeeTle21-Tdea—42a8-8444-38ffleta=s5le"
1
"MachineIds": |
"dd0kb8501-8043-4bd0-8864-ac262cc32e00"
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The program will need to be simulated, validated and run in the real cell like a nor-
mal program before it can then be exported to Execution Manager.

Robot Program Export

Configuring the application to show the export button.

1. Edit the RAconfig.xml in C:\ProgramData\Hexagon\RA\Config and make certain
the following line states true:

RA Config

<ConfigSetting Name="IsShowExportRobotProgram" Value="True" DefaultValue="False"
DisplayName="Flag whether to show export program to robot controller button"
Description="Flag whether to show export program to robot controller button."
TypeName="System.Boolean" />

2. Close the application and optional: Stop and Start Generic Host to let the new

configuration apply.

Exporting a program
For a program that you want to export, make certain the program simulation has
been compiled and a clickable icon will appear in the execution tab to export the

Robot Program.

Clicking the icon will show the following options:
HxGM Robotic Automation

Controller Type FANLIC
Cantroller FANUC M-20iD1 2L HXG BCN AS1 =

Export Program
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* The controller type, aka FANUC or KUKA
» The controller: Select the relevant robot (relevant for dual robot programs)

» The export program button, allowing the program to be saved to the local
machine.

The exported robot program will contain all the Robot motions with its slider axes
as robot motions, while all the other RA commands will appear as comments.

@ Exporting Robot Program doesn’t support a program with parallel executing groups.

Execution from Execution Manager (EM)

As explained at the beginning of chapter Validation and Simulation.htm, before a

program can be run from Execution Manager (EM) it must be validated and
executed from RA in the real cell represented by its digital twin where the program
was generated offline and executed in simulation.

After this execution, the export button will be available.

Execution

Clicking on it, will open the export program pop-up. Filling in the required fields, will
let the program to be exported correctly within the internal database, together with
the embedded macros if using PolyWorks as metrology application.
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HxGN Robotic Automation

tion Manager. Do you

Program Mame

= Infe

Author AuhorExampleia !‘I"lf_{

Part numbser
Part description
Validated

Image Snapshot

~ New Piece Custom Properties

Export Pr O

After clicking on Export Program, a successful export confirmation message will
appear in the status window.

Program ‘Example Export program’ has been suco xported to the database and will now be available in Execution Manager.

© For the program to appear within the available programs in Execution Manager it

Execution 526



may be needed to refresh the browser page [F5].

Part properties

New part number and description fields are available within Part Information fields
in Properties:

* Properties [Part]

Position

Rotation

* Collision rules

lgnored Collision Objects

* Part Information

Part number 1234

Part description  Description of this part

When the export program dialog box opens, the fields are automatically filled with
the respective values defined in the part properties. In case they are not defined in
the properties, they can be filled in the program export dialog box, and they will be
also updated and saved in the part properties.
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HxGM Robotic Automation

Author AuthorExampleMNa r'nel

Part number
Part description
Date

Validated

Image Snapshot

* Mew Piece Standard Properties

New Piece Custom Properties

Export Program
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Metadata (also called New Piece properties in PolyWorks) can be added to any pro-
gram.

In case the user renames a program in HXGN Robotic Automation, validates it, runs
it in the real cell and exports it to Execution Manager, then Execution Manager will
overwrite the existing program name with the new one.

SQLite

SQL Express of older versions (before 2025) has been replaced with SQLite which is
integrated within the instattion. No user actions are required as the migration
towards this new database is automatic.

General User workflow

Execution Manager is a kiosk interface aimed to be used by cell operators to easily
execute programs generated with HXGN Robotic Automation and create playlists
composed of such programs.

A Before start using the Execution Manager, ensure that is possible to communicate on
port 80 and that HXGN.RA.ServerGenericHost service is up and running. If both con-

ditions hold it is possible to navigate to http://localhost/execmanager.

A program can be:
» Added directly to the home page to be executed
» Added to a playlist in the playlist page

A playlist (having one or more programs) can be:
» Added directly to the home page to be executed

» Have flags added in the flags page

Programs and playlists can be executed either in manual or automatic mode:
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* In manual mode for both programs and playlist, metadata and the number of
repetitions can be changed by the user after pressing the start button before
executing

* |n automatic mode:

 all program and playlist cards are greyed out

 playlists are executed based on the PLC triggering the flags that have
been set

* metadata is populated from the PLC index that was defined for them

Program page

This page is used to edit programs available in the internal database.

= fg W Execution Manager @

#r Home Programs

Fla
3 Eae Q + Upload Program

Playlists

TT Fixture Scan

B, Author: AuthorExampleName
R Programs Creation date: 21/06/2023, 12:25:47
Last modified: /A

TTonly
Author: Demo Testing
Creation date: 21/06/2023, 14:27:23
Last modified: N/

Editing a program

Click on the edit button to open properties page which allows the user to change
the program metadata
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TT Fixture Scan Part number: 1KO805903JGRU
Part Name: Door_FR

Author: AuthorExampleName
Creation date; 21/06/2023, 12:2%:47 Part description: Door + N
Last modified: N/A Tools used: V4 [ ]

TurnTable
Fanuc

In the program properties the user can edit the Metadata and assign a PLC Index
for each field.

If a PLC Index is provided, Execution Manager on execution will search for the field
in the PLC at that specified index and copy its contents to the Metadata Value.

In the following example Execution Manger will search in the PLC Index “2" for a
value and replace the “123.ABC" value with the value provided by the PLC for the
key “Serial Number”.

Metadata

Key*

Serial Number

Value*

123.ABC

PLC index

Cancel Save

Removing a program

Click on the Delete button to remove a program.
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TT Fixture Scan Part number: 1KO805903JGRU

Author: AuthorExampleName Part Name: Door_FR

Creation date: 21/06/2023, 12:29:47 Part description: Door . A
Last modified: N/A Tools used: V4

TurnTable
Fanuc

If the program is in the home page, but not added to a playlist you will see the fol-
lowing warning message.

Confirmation

Warning: This program is loaded on the Dashboard. Are you certain you
want to delete this program?

Cor J o

If the program belongs to a playlist, you will see the following warning message.

Confirmation

Warning: This program belongs to the following playlist(s). Are you certain
you want 1o delete this program?

Playlist 2

(o Joe

If the program (or playlist having this program) is running, you will see the following

warning message.
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Confirmation

Error: This program is currently active. Please finish the execution cycle
before remaving it.

Adding a program directly to the dashboard

Click on the + button to add the program directly to the home page.

TT Fixture Scan Part number: 1KO805303)GRU

Author: Bart Tester Vermeire Part description: Door
Creation date: 14/04/2023, 14:35:29 Tools used: VN |
Last medified: 19/04/2023, 11:30:51 TurnTable

Fanuc

A confirmation message will appear or an error in case it already exists on the
home dashboard.

(ECI The program was added to the dashboard ':D The program is already on the dashboard

ok Ok

Playlist page

This page is used to create and edit playlists, i.e., sequences of programs to be
executed either manually by the operator or automatically triggered by a PLC. How
to set a flag to trigger the automatic execution of a playlist is explained in chapter

Flags_page
Creating a playlist

Click on the Add Playlist button:
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+ Add Playlist

Fill in the new PlaylistName, select which Part number this playlist is associated to
from the drop-down menu. This will show only the programs belonging to that part

when the user clicks on the + button in the Programs section to add a new program
to the playlist.

= Mg W Execution Manager [::
ft  Home New playlist PlaylistName
F Flags Name ™
PlaylistName
=
Playlists Part number+
1KOBO5903JGRU
% Programs
+  Program Continue on Metrology Error
# TTonly L ]
# T Fixture Scan i
1 row selected Total Rows: 2
S )
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Add Program

PPI_FULL_PROGRAM

Demo RA v2023.1

Programa Carrosseria Curt

BIW._short_PolyWorks_

peamis_static_points

fix PW home in EM

COMPLETO_PLL

Lander macro 1

After you added a program to the playlist you can set Continue On Metrology
Error checkbox for this program. This will cause the playlist either to continue to

the next program in the playlist even if there is a Metrology error on the current pro-
gram or to abort all further programs in the playlist.

Nama*
PlaylistName

Part rumber *

1K0805903)GRU -

+  Program Continue on Metrology Error

# TTony

#  TTFixture Scan a

1 row selected Total Rows: 2

S )

Editing a playlist

To edit playlist, click the Edit button on the playlist. The same playlist editing form
as described in the program section will be shown.
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= fg W  Execution Manager @

A  Home

Playlists
Fla
iling el + Add Playlist
El  Playlists
ExamplePlaylistName Part number: 1K0805903/GRU 1
2 programs. Part description: Door + I'd [ ]
W Programs
AnotherExamplePlaylist Part number: 1k0805903|GRU P
1 programs Part description: Door + /7 ¥
Iz

This page is used to create and edit flags, i.e., PLC values that are associated with a
specific playlist execution.

When the Execution Manager is set to Automatic mode, it will wait for the PLC to
communicate a flag code and execute the associated playlist. Click on Flags to nav-
igate to the page showing the Flags registered in the EM:
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% W Execution Manager @

fr  Home Flags

l
P Fags Q + AddFlag

[E  Playlists
PLESendsThisinfo.123

Adding flags

To add new trigger, click on the Add Flag button:
+ Add Flag

Fill the Flag Name, Flag Trigger, Flag Additional Description and choose the
Playlist this Flag must be connected to. The Flag Trigger is what the PLC will send to
start the corresponding playlist execution.
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Add flag

Flag Name*

FlagNameExample

Flag Trigger™
PLCSendsThisInfo.123

Flag Additional Description

Some human readable description about when this playlist is triggered

Playlist =
AnotherExamplePlaylist -

O )

Workspace (Dashboard) page

In the workspace page of the application, the user will be able to add either playlists
or programs.

There are two separate buttons, one for adding playlists and another for adding pro-
grams to the home page.

Each of the buttons will open its own selection dialog, with all available playlists or
programs.

Select + Playlists or + Programs to open a list that can be easily filtered:
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L)
= fa W Execution Manager m & ©

A Workspace
Workspace Workstation 1~ Manual Mode ~
[ Flags
Workspace Logs
Playlists
Q + Playlists + Programs
M Programs

Overview ~ E Status ~ E Overview ~

e
g Program(s) @
N/A NA |
B Mewoog @ =
Waiting... NA "

Demo test progam  (® Right Door scan Playiist’ ® Collect Makers Playlist (® Left Door scan Playiist’ ®
0:1 3 programs 2programs 1 programs
o:1 0:1

Overview ~

0:1

Overview ~

C

Both programs and playlists will appear as cards within the Workspace. The chip
within the card allows the user to distinguish between a =+ and a -

By clicking on the drop-down button on the top left of the card, the user can select
the view between the three different views:

» Overview (default): showing the program/playlist image, the name of the pro-
gram/playlist, and the number of repetitions. In case of a playlist card, also the
number of programs contained inside the playlist is shown.
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Cverview = . Cverview =

Onveryie

Status

Metadata
CAR LEFT SIDE rregan. © BIW Playlist | ®
3ef 3 programs

» Status: showing the execution progress (% of the total time) and the estim-
ated remaining time for both the scanning program (¥ ) and the associated
metrology routine (& ) that will evaluate the data received at the end of the
scanning program. In the bottom part of the card, it will be also shown the
overall execution progress and estimated remaining time considering both.

In case the metrology routine is executed for the first time on the robotic cell,
there cannot be an estimated time, so it will be calculated showing “Measuring
Time"” blinking message and stored in the memory for the next execution.

In case of an error during the execution the card will be highlighted in red, and
the error shown. It is possible to acknowledge it by clicking on the three dots
and selecting Acknowledge Error.
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Status .

Status = :
g  CARROOF @ © oW @
35% Measurs Actual.  00:01:03 e p— 00-00:00
A Metrology @ A Metrology @
Waiing... 00:00:01 Measuring Time Nr&
.BRH_ . - Playfist @ i Playlist '@}
227 Hemaining, L0020 11% Remaining: 00:02:51
3 ef o
Status - : } Owverview
Edit
Test_Plan_2014.1 ;
f’ Srogrsm @ Remove ?s
Executable 000000 ‘&'ckngwledge Eerr
Command %
o v i e
L Metrology @ .y 'r‘—"—Lf:
Completed 00:00:00
BIW demo
0of1
Test_Plan_2014.1 Program @ @
0of1
SYST-045 TP enabled in auto mode

The execution times are stored within the program properties and can be
reset by the user by clicking on the cross button.
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Edit program: CAR LEFT SIDE

Sutrae

Part number

Tools used

GUD W TRACKER SLIDER

FANUC M-20iD12L HXG BACN AS1
FANUC M-20iD25

Tracker at'ESBAR-ROBOAUT-#'
Tracker at'ESSAR-ROBOAUT-3'

Metadata
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Metadata: showing the program/playlist associated metadata exported from
RA or postedited within EM program/playlist properties or before execution.

BM‘_fuII_FIa}rlist
Metadata
Repetitions
(- [ * ]
Metadata

BIW_Full_PCDmis_(RD5_flow)(profiles)lockon)

Kr:.l A Walus &

H EXag0on SUpEr User

Kl:':.l A Walus &

meta

-
a (. Eant&l ]
A

» Flags (only for Playlists): showing the flag code that will trigger the execution
from the PLC in automatic and semi automatic mode.

Select the Workstation

In case of having a cell with 2 workstations we can open 2 Execution Managers (1 in
each cell PC of PRESTO XL) and run 2 different programs or playlists at the same
time, as long as the 2 workstations don't contain any overlapping cell elements
(tracker, scanner, robots, etc...).

More information on where the Metrology results are saved in the following sec-
tion:Metrology results with 2 workstations and PC's
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Set the Execution mode

In the home page, on the top right there is a possibility to select a mode in which a
program or a playlist can be executed. There are three options: automatic, semi
automatic, and manual.

* In automatic mode, the PLC will control the execution of the playlists by send-
ing the relative Flag Code to Execution Manager.

* In semi automatic mode, the PLC will control the execution of the playlists by
sending the relative Flag Code to Execution Manager. The difference wit the
automatic mode, is that when a playlist is identified by the corresponding Flag
Code, the user will see a pop-up showing the selected playlist asking to con-
firm or cancel the execution.

* In manual mode programs and playlists will run in the order defined by the
user.
Executing a playlist in automatic and semi automatic mode
All the programs or playlists with no triggers will be greyed out and cannot be selec-
ted. The playlists with triggers are the ones Execution Manager will be watching.

Once a trigger is sent by the PLC, Execution Manager will load the playlist and con-
firm the part with the PLC before starting the program using the Metadata pop-
ulated by the PLC, fetching it depending on the flag code.

The PLC needs to send the flag code to run the playlist associated with it. That is
why in automatic mode programs and playlists without flag codes are greyed out, to
let the user know that those programs or playlists cannot run automatically.

The flags can be visualized by using the drop-down menu in the Card view and
selecting the Flags view.
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In case the semi automatic mode is selected, instead of starting immediately, the
playlist execution will wait for the confirmation of the user through the cor-
responding pop-up menu, where it is also possible to cancel the execution.

Confirm execution

Execution of SemiAutomatic test for SE373 is about to start. Canfirm?

-

Executing a program or a playlist in manual mode

In manual mode, after the user presses on the Execute button (@), a new form will

appear allowing to set the number of repetitions for the program. In manual mode
the form will also have metadata that the user can edit before sending the exe-

cution.

The “operator” metadata is filled automatically using the username of the logged

@ user.
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.
= % § execution Manager 2 & 0

A workspace

Workspace
P Flags
e Logs
B Playlists
A— Q + Playlists + Programs
Overview ~ i Overview ~
CARROOF ot CARLEFT 510 program ® B pegiss ©
oof o 3 programs
Metadata
Repetitions
Gl T+
Key® s
Piece Name PisceNameExample
Key* Valug
Serial Number 123.ABC
Key® v
Order Number 123
Operator Name ExampleName
e Value
E-Mail Address ExampleName@company
e Vs
Device AS1
Key* Valug
Temperature T8D

. =

Logs
Execution Manager shows the program logs of the programs that have been
executed.

Using the log drop-down button on the right, it is possible to filter the logs depend-
ing on the related program/playlist (e.g., “CAR LEFT SIDE" in the picture below), show-
ing the history of their last execution .
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= % W Exection

Workspace
e
Workspace  Logs
Playls
R Program: o
1111212023, 132053 0] stort Mensure Nominal Reffectors (31 (3) (1)
1411202023, 13:2053 ®© start COMPENSATION (1) (3) (1)
171272023, 13:2053 @ end Robat Extension Home Motian 2 (1) (1) (3) (1)
o HOME 1 (MBI (1)
® Robot Home Motion 28 (1) (1) (3) (1)
1171242023, 13:2052 o) [ Robor don 28 (1) (1) 3) (1)
1111242023, 13:2052 ®© st 000 Motion 2 (1) (1) 3) (1)
11112/2023, 13:2052 o) swrt b mmemn
1111272023, 1320852 ® sarc Robot Home Motion 28 (1) (1) (3) (1)
171272023, 13:2052 o) src HOME 11) (1) {3) (1)
171272023, 13:2052 ® start CARLEFTSIDE Program Executable Command
171272023, 132052 ® En Open metraiogy
111242023, 13:2047 o) start Open metrolo =
171242023, 13:2047 0] End it nominal comp

It is also possible to check the logs of the overall Execution Manager workflow by
selecting Workflow Log from the drop-down menu. This will allow to see e.g., which
programs/playlists started, ended, aborted/failed during the Execution Manager
usage, keeping in memory the data of the last three months usage.

The workflow log will also show who logged in and who executed what program or
playlist. Due to technical limitations, we cannot show who logged out as the applic-
ation could be closed at any point without the proper logout procedure.

Workspac Log:
Q Workflow Log  ~
Time & Message User Full Name
28/06/2024, 14:04:32 Program ‘0000 (Program (Copy)) started Hexagon super user
28/06/2024, 14:01:54 Hexagon super user logged in Hexagon super user

Cell status

The cell status is shown on the top-right corner with a red dot in case not all the cell
components are connected, and their operational status is not in auto mode (either
because in Manual or Fault status).
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o
= % W Execution Manager ® ©
A Workspace )
s Workspace Cell network status: ) Connects ed  Cell operational status: @ Not ready
P Fags 0 @ Connected Auto
Werkspace Logs. FANUC M-20iD12L HXG BACN AST Connected Q Auto
Playlists < o Q
= < Fanucma002s @ Connected § Menual
# Programs
—  GUDW TRACKERSLIDER @ Connected Auto
Overview = i Overview ™ i Overview H
ESBAR-ROBOAUT-3 @ Connected
J
CARROOF 1 YO CAR LEFTSIDE progiam  ® Riw Pyl ®
oet o oert 3 programs

Cell network status: ) Connected  Cell operational status: ) Not ready

€ TurnTable Connected " Auto
G
f Fanuc & Connected @ Fault

B sramLTo01 & Connected

If all cell components are connected and running in automatic mode, meaning that
the Execution Manager is allowed to take control of the cell and execute programs
or playlists, the status dot will be shown in green.

= fa W eectonmonager %@ ©
A Workspace

Workspace Cell network status: () Connected  Cell operational status: ) Ready
R Flags [ T @« Aute
Werkpace  Logs FANUC M-201012L HXG BACN 451 nnects O A
. < IC M-201D12L HXG @ Connscted O Auto
a € FanUCM20025 @ Comnscted O Auto
R Program:
—  GUDW TRACKER SLIDER © comnectes Ao
Overview ~ i Overview ~ i Overview ~
ESBAR-ROBOAUT-3 @ Connected
m B essarrososuT4 @ Connected
CARROOF D O CARLEFTSIOE program | ©® Bow payis. ®
g L sert 2progams
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Metrology Connection

Metrology features is a term used in metrology to refer to specific parts of a piece
to be measured with a certain level of accuracy and are usually defined within an
inspection plan and managed inside a metrology software. Features can be impor-
ted in HXGN Robotic Automation by establishing a connection with a metrology
application. Alternatively, they can be generated inside HXGN Robotic Automation
using the specific Feature Generation Mode.

Adding Metrology to the Metrology drop down

The Metrology drop down is searching within a folder where any metrology applic-
ation can add their dll's. By default, we support PolyWorks and a fixed interface with
Inspire and PC-DMIS.

Using Workstations and Metrology results

HxGN Robotic Automationand Execution Manager will save the results in the Met-
rology project according to the following table:

A program run from HxXGN Robotic Automation will prioritize to open
@ the Metrology application from that machine.

PC-DMIS and Inspire

HxGN Robotic Automation PC-DMIS m

Run RA program for a workstation on PC 1 (primary)  Opens on Opens on
PC1 PC1
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HxGN Robotic Automation PC-DMIS

HxGN Robotic Automation PC-DMIS m

Run RA program for a workstation on PC 2 Opens on Opens on
PC2 PC2

A program run from Execution Manager will prioritize to open the Met-
@ rology application on the primary Generic Host PC.

Run Execution Manager program for a Always opens Always opens
workstation on PC 1 (primary ) or PC 2 on PC1 on PC1
(primary) (primary)
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PolyWorks

@ PolyWorks allows 2 instances on the same machine.

Run Execution Manager program for a workstation on PC 1 Opens on PC
(primary ) or PC 2 1

Import features by establish the connection with a met-
rology

It is possible to define the metrology application used in the HXGN Robotic Auto-
mation project by clicking on Project Properties and selecting it using the relative
Metrology drop-down menu.application
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After selecting the correct metrology application, the user can pick the project to be

used.

v
-
<
a
el
!
u
£
7]
a
e
a

* Metrology

Metrology

Path to project file

Inspire

Currently, HXGN Robotic Automation supports as metrology applications:

PC-DMIS

» PolyWorks

The related user workflows are explained in following chapters.
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Inspire

HxGN Robotic Automation application can support connection to Inspire metrology
software to perform measurement analysis based on the data collected using a
scanning device.

For more details on Inspire, please refer to:

e https://www.hexagonmi.com/products/metrology-software/inspire

» https://discoverinspire.com/download/InspireReferenceGuide.pdf

Inspire inspection software must have a valid Inspire license for scanning purposes.

Obtain a license and the correct official software version release which supports the
connection with HXGN Robotic Automation.

To configure the Inspire metrology software see chapter Inspire Configuration

To set up the connection with Inspire and start using it together with HXGN Robotic
Automation, follow the next steps:

1. Open Inspire Application official release (See chapter: Minimum Software Ver-
sion)

2. Import CAD and prepare a project with a part and features.
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https://www.hexagonmi.com/products/metrology-software/inspire
https://discoverinspire.com/download/InspireReferenceGuide.pdf
#Inspire_Configuration

Save it in a specific folder on the PC. Exit Inspire application.

Fle Edit Samples Window Help “ | O Inspire ] -0

Hexblockinspire_test2024.1.5:

World
@ HEXBLOCK WIREFRAME_SURFA.
# HxGN Robotic Automation Simu... § @

3.
Open HxXGN Robotic Automation, load the cell project without the part. Import
the Part CAD Model in HXGN Robotic Automation application. It must be the
same CAD that was imported to Inspire. This step must be done manually. It is
important to wait until the following message is displayed within the Status
window to be able to interact with the CAD files.
lcon Count Time T Category T Message

4. KR 7/113/2023 2:49:20 PM Ul Finished preparing cads for analysis

5. Align the partin the cell and attach it to the fixture if needed..

6. Once part is placed on the HxGN Robotic Automation Cell Project and
attached to the Fixture, go to Programming and open project properties,
select Inspire from Metrology drop-down menu, then select the path to the
metrology project (***.sai).
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%, Properties [Project]

Path to project file  CAA_inspire_Hexblocknspire_test2024.1,5al

7. At this point, the Import features button is disabled, since HXGN Robotic
Automation is not connected to inspire yet.

Press on the metrology traffic light to open Inspire.
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Automatically Inspire opens, the project is loaded in Inspire: the connection
between HXGN Robotic Automation and Inspire is set up.

" Progra exagon Demo P, 0 .

2= e = 250 PM
B Q seorch - B ¥ g - & @ q '5'“ é ~ms Fate o8 T

8. Once the connection to Inspire is set up, the Import feature button is enabled.
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Metrology Software Status : Connected
D

2= e = 251PM
B Q sercn - B ¥ g - E @ ? '5'“ e ~ s Fde o8 T
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“ Properties [Praject]

Mame

. Project

* Metrology

Metrology Inspire

Path to p-rul;e-.'t file 4 r|'_.|;;|irr_~ Hexklo L 024.1.5ai

Imiport features
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Click on Import features. All featured from the project in inspire will be impor-
ted to HXGN Robotic Automation under Parts | Part | Features.

Simulation  + Hexagon Demo Part Inspire.2024.1 8 #) (¥ P

Properties [Project]

¥ Advanced Search Options

10. User may add new features in Inspire to be inspected. These will be added to
HxGN Robotic Automation only if user repeat the import features again in
HxGN Robotic Automation.

11. Once both programs have all the features needed for the part inspection, the
user is ready to prepare the robot program in HXGN Robotic Automation.

12. When the robot program is executed from HxGN Robotic Automation, the COP
data is sent to Inspire and stored in the HXGN Robotic Automation
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CloudBundle object.

User must make sure that the properties of the features inserted from the
CAD file in Inspire are set to use the HXGN Robotic Automation CloudBundle
as the Input for the Feature Extraction.

* Inputs

Points/Features:

Mame

&5 HxGN Robotic Automation CloudBundle

Cloud Extraction

Advanced

Tolerance:

13.

O Features created in HXGN Robotic Automation are not sent to Inspire.
Inspire is the primary application on the Inspection plan side and if the
user wants to include features to ease the programming task but which
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are not relevant for metrology computation, these can be inserted in
HxGN Robotic Automation and will not be added to the Inspire Project.

PC-DMIS

PC-DMIS must be licensed with the following minimum required options:
* ROY AUTOMATE
e CAD++ OFFLINE

e CMS106 Laser Interface

Recommended options depending on the application or CAD package in use by spe-
cific customer are:

¢ CSV-Converter
e Toolkit (ESF)
e SolidWorks

» CatiaV50r V6
To configure the PC-DMIS metrology software see chapter PC-DMIS Configuration.

For additional PC-DMIS configuration (e.g. suppress laser_onError messages, please
see the PC-DMIS documentation.

The cell layout must be ready, aligned and the robot calibrated in the project. For
more information about how to align the cell and calibrate the robot refer to
chapter Alignment.htm.

To set up the connection with PC-DMIS and start using it together with HXGN
Robotic Automation, follow the next steps:
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#PC-DMIS_Configuration

1. Open the PC-DMIS application

Create/load the PC-DMIS program to be used with the features needed for the
inspection plan. To see the HXGN Robotic Automation toolbar, go to View |
Toolbars | HxGN Robotic Automation.

DDI]HIID\SA(!

US|
il.l #DQQ =- ‘QE\
2@k ke-O-EF-H-F-0

MMANDS BEGIN

e Assignment { VAI

- Assignment { TES [

& & & & 8

3. Type ONERROR/Laser_error in the program to skip all the error dialog boxes
popping up in case of errors.
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Optionally set SKIP in the program configuration to obtain a list of the features
that have not been measured, after the program is executed.

On Error

Error type:
Lazer Error | ™

Error mode:

) off

(0 GaTo label
() Set variable
(®) Skip command

[oc ][ conce

4.

5. Create an empty point cloud.

6. Create a PC-DMIS measurement routine using a laser probe and make sure
you have the proper PC-DMIS license. You can either manually create the
measurement routine or import a CSV version with the CSV-Converter applic-
ation.

Open HxGN Robotic Automation, load the cell project without the part. Import
the Part CAD Model in HXGN Robotic Automation application. It must be the
same CAD that was imported to Inspire. This step must be done manually. It is
important to wait until the following message is displayed within the Status
window to be able to interact with the CAD files.

lcon Count Time T Category T Message

TH32023 2:49:20 PM LI Finished preparing cads for .an.;:l',rz.is
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Within the project properties, define the path to the PC-DMIS project file to be
used.

. Properties [Project]

* Metrology
Metrology

Path to project file

Click on the left traffic light related to Metrology Software to open the Con-
nector. The icon is grey if there is no connection set up.

10. After clicking it, the color will change to yellow during the connection process
and then turn to green when the connection is set up. If there is any error dur-
ing the connection, the icon will turn red. It is possible to open the Connector
window to check the status by clicking on the relative icon within the hidden
icons in the taskbar. See PC-DMIS documentation for more details on how to
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configure the connector application.

Once the connection is set up, from the project properties click on Import fea-
tures button. The features available within the PC-DMIS project will be loaded
inside HXGN Robotic Automation project tree under Parts | Part | Features.

* Properties [Project]

MName

I- -H_-"Ii Project

+ Metrology
Metrology PC-DMIS

Path to projectfile  C\Users\Public\Documents\Hexagon\PC-DMIS\2024.1\BIW_short.PRG

Import features

11.

= Project

S Cell
Machines
§ Sensors
%, Fictures
4 f@l Parts
4 @ Part
4 B Features
¥ Poly Surface
(O Circle
_ Circle 1
) Cirde2

£ surfacePoint

12. Once the program is ready to execute, from the HxGN Robotic Automation
toolbar in PC-DMIS, click the TCP/IP Pointcloud Server receive data button (& )
to open the communication channel between PC-DMIS and HxGN Robotic
Automation and send the COP from HxGN Robotic Automation to PC-DMIS.
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13. From HxGN Robotic Automation, create and execute the scanning program.
PC-DMIS receives the scanned data from the HXGN Robotic Automation, and
automatically executes the measurement routine. You can send scanned data
to PC-DMIS to obtain measurement results, perform data analysis, and gen-

erate metrology reports.
Alternatively to steps 7) and 8) above it is possible to export features to HXGN
Robotic Automation together with the CAD part from PC-DMIS application, following
the next steps:
1. In PC-DMIS on the HXGN Robotic Automation toolbar, click the Export to
HxGN Robotic Automation button or select the File | Export | HXGN Robotic

Automation menu option.

\

Editd Export to HxGN Robotic Automation '

For features not yet supported, HXGN Robotic Automation displays the “Export
to HXGN Robotic Automation - Not managed yet” dialog box to list them as
shown in the following picture:
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Export to HxGN Robotic Automation - Not managed yet -y
MRREF0007_ODLC - ESF Bxtended Command

Close

Click Save to save the report of unsupported features as a text file.

|

The part and the features will be sent to HXGN Robotic Automation applic-
ation.
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If the part was exported from PC-DMIS, it must be aligned in the cell in HXGN
Robotic Automation, e.g., if you are using a Rotary Table, assign the part to the

fixture and the fixture to the Rotary Table.
B Project

@t Cell

¢ Machines
» © TT2000 HxGN G e
» £ MT710IC50_cflinder R ©

» @ Sensors
4 7% Fiaures
%, Fixture Sae
4 @l Parts
» & Demo_HXGNBlock & Q ®©

2.

PC-DMIS Static point measurement

For alignment, Metrology applications use a RPS (Reference Point System) defined
usually by specific alignment features (e.g., for a BIW by two circles and a slot) to
align the part with respect to the RPS. However, for a BIW these alignment features
are usually under the vehicle and not easy to scan.

To solve this situation, in PC-DMIS metrology application the user can define some
generic static point features, and these can be linked in HXGN Robotic Automation
to reflectors.

The user can then create a program to measure these reflector positions and send
the measurement to PC-DMIS that will be able to use them for alignment.

Below it is described the workflow to use static points for alignment using PC-DMIS
metrology application.
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1. Open the HXGN Robotic Automation application and connect to the PC-DMIS
metrology software.

2. Using PC-DMIS define the static points as generic features that will be used for
alignment and will be sent to HXGN Robotic Automation as specific features
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defined by the @ icon.




Programming

= Project

E Cell
Machines
Sensors
Fixtures

4 Gl Parts
4 @ SE373
4 = Features
RPS1
RPS2
RPS3

C

Comparison Points
SurfacePoint
SurfacePoint (1)
SurfacePoint (2)
SurfacePoint (3)

0000000000

\ ¢\

SurfacePoint (4)
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3. In HXGN Robotic Automation define a reflector using the Add Reflector Wizard

A In HXGN Robotic Automation the newly added static points must be linked to a
reflector. If a static point is not linked to a reflector, then a warning will appear

beside the feature and validation will fail.

The static point feature is linked automatically to the reflector which is in
@ the exact same coordinates as the feature.

4, If there is no reflector in the static point position, there are four options:

a. Change the static point position through PC-DMIS to match the reflector
position.

b. Change the reflector position in HXGN Robotic Automation to match the
static point position defined in PC-DMIS.

c. Link the feature manually to a reflector by drag and drop in the project
tree.
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Calibration Simulation % testAlingnment ) (¥ ? B
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= Calibration “\ Properties [Nominal]

« | Group
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Create a reflector using the feature position by right clicking on it and
select Create reflector:

Calibration

v 0

= Calibration

& Reflector

E Features

et Aling .
estAlingnment
IE Features
StaticPooint]
v Ir'-|_'||_|1'-.

. Reportitems

Megtursments
= Point 30

Create H"i-k‘-.'ll‘_lr

d.

The Measure PC-DMIS Static Points command must be used to measure the static
point positions, specifying in the properties which reflectors must be used. For the

sake of accuracy, it is preferable to measure all the reflectors used for alignment
with a single command.
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Name

. Measure Static Point

* Command

Comment e

Task Contnuatdon Option  CancelOnError

Timeout 30.00000

* Senzor

Select Sensor

@ Leica AT 960 LH

¢

* Alignment Reflectors
Mame
[p:] Reflector (1)
e Refl
™ Reflector (3)

[
ector (2)

“. Properties [Measure Static Point]

During the validation of a program having Measure PC-DMIS Static Points com-
mands, HXGN Robotic Automation will check if the command covers all the reflect-
ors used for alignment, e.g., three of these reflectors can be covered with one
command that measures all of them, or by two commands: the first one measuring

two reflectors and the second one measuring the remaining reflector.

@ Measure Static Point
@ Measure Static Poiny1 £

* Advanced Search Options
=

Geometries

Metrology Connection
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Super Cateye
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Programming simulation  * testalingament ¥) (" ? A

CE T ey e RS

Program A Properties [Measure Static Point 1]

Program W+
0001 @ Measure Static Point
0002 @ Measure Static Point 1 A\

If less than three reflectors are measured validation will show a warning.

If more than three reflectors are measured (this will happen if the same reflector is
measured multiple times) validation will also show a warning.

In case there are no static points the command Measure PC-DMIS Static Points
cannot be validated.

In case the state of the static points is changed (removed/added), validation will
reset, and the program will need to be validated again.

When executing the program, the measured reflectors are sent to PC-DMIS for align-
ment calculation. In case of an issue, PC-DMIS can stop the program execution.

PolyWorks

To set up the connection with PolyWorks and start using it together with HXGN
Robotic Automation, follow the next steps:

1. Create a new project in HXGN Robotic Automation, import the CAD manually
into HXGN Robotic Automation (automatic CAD import from PolyWorks is
not supported), and wait until the following message is displayed within the
Status window.
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lcon Count Time T Category T Message

0 1 TN32023 2:49:20 PM LI Finished preparing cads for analysis

2. Under the project tree the user must click on the Project Properties icon to

open the properties window on the right and select PolyWorks from the Met-
rology drop-down menu.

3. Set the Path to project file and PolyWorks Project name to be used.

HxGN Robatic Automation —
B w

Pay attention that PolyWorks structure has a Project file, and under it there is

a Project name. Importing features capability is disabled when connection to
metrology is disabled (Metrology Activation button is grey).
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“ Properties [Project]

Name

- Project

* Metrology

Metrology PolyWorks
Path to project file

Project name

4, Connect to PolyWorks: the Metrology button will turn to green once the con-
nection is set up.

C-:}nﬂEClng to metrology
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5. Now the user can import the features in HXGN Robotic Automation, and it will
be possible to start programming the robot path to scan them. A list of sup-
ported features can be found in chapter O.

A Ensure to use the English language in the PolyWorks project while creating the
features, otherwise the import in HXGN Robotic Automation may fail.
. Properties [Project]

Name

Project

¥ Metrology

Metrology PolyWorks
Path to project file C:\Users\Public\Documents\Hexagon\PolyWorks\BIW_BCN_C

Project name front_left features

Import features

6. Once the program has been written in HXGN Robotic Automation, the user can
execute the program either on HXGN Robotic Automation or Execution Man-
ager (see chapter Execution Manager).

a. Executing in HXGN Robotic Automation:

i. Ifthe PolyWorks Inspector program is already opened, HxGN
Robotic Automation will send the COP to this one.
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ii. If the PolyWorks Inspector program is not opened, HXGN Robotic
Automation will open PolyWorks Inspector program and send the
COP to that instance.

When importing a project in HXGN Robotic Automation, all the
@ Macro files that are used will need to be separately loaded
from the preferred folder into the HXGN Robotic Automation

project.

b. Executing in Execution Manager:

i. In case Generic Host is running as a console application, PolyWorks
Inspector behaves as in HXGN Robotic Automation.

ii. In case Generic Host is running as a service, PolyWorks Inspector is
hidden. Everything works in the background as a process without
the visual application running.

Programming PolyWorks Macros

The user can add an Execute PolyWorks Macro command ( H) to the program to
run specific execution routines on PolyWorks. Once added to the program the user
can specify the properties.

HxGN Robotic Automation offers pre-made macros (like Set Device Position to be
used with reference points or custom macros, in which the user can add commands
as needed.

After selecting Custom within the Select Macro Type drop-down menu, the fol-
lowing properties will be shown:

1. Under PolyWorksMacro | Macro Description the user must load the PW Macro
from the file system.

The macro will appear in the box after successfully loading.
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2. Under PolyWorksMacro | Macro Variables the user can set a specific variable
value for the Macro. PolyWorks expects to receive these values according to
the order they are listed: the first value will be evaluated for the first variable
that is expecting a value, the second value will be evaluated for the second
variable that is expecting a value, and so on.

3. Under PolyWorksMacro | Go/NoGo Feedback Metrology the user can set a
Go/NoGo variable. Execution Manager will check the value of this variable as
feedback from the PolyWorks Macro Command. Refer to chapter for further
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information on the usage.




. Properties [PolyWorks macro (1)]

Name

Q ] PolyWorks macro (1)

~ Command
Comment
Task Continuation Option CancelOnError
Timeout 5.00000
- P':;IyWork:. Macro
Select Macro Type Custom

* Macro Description

Load Clear
* Macro Variables

Warning!

PolyWorks Marco's don't accept variable names as input, only it's variable value. Additionally, the
macro expects each variable value in the order it is in the macro. Please make certain that the
order you put the variable values below aligns with the order PolyWorks expects these variable
values!

Add PolyWorks Macro Variable =

* Go/NoGo Feedback Metrology

Warning!

The variable in the field below must return a "0” from the PolyWorks Macro, to be considered as a
“NoGo”™

If the value is “17 or any other numeric value, the Execution Manager will continue the program.

If the value is “07, the Execution Manager will stop the program execution and send the “NoGo”
signal to the PLC.

e

Metrology Go/NoGe Variable
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O Example: Using variable values

Two variable values have been added: VariableValueExample and
AnotheValueExample.

Warning!

PolyWorks Marco's don't accept variable names as input, only it's variable
value. Additionally, the macro expects each variable value in the order itis in
the macro. Please make certain that the order you put the variable values
below aligns with the order PolyWorks expects these varisble values!

Add PolyWorks Macro Variable  =j=

Variable 1 Value VariableValueExample

Variable 2 Value AnoctherValueExample

In PolyWorks to call those values you would need to use $1 for the first
and $2 for the second value.

1 MACRO ECHO ( S1 )
MACRO ECHO ( $2 )

This will result in PolyWorks as:

4 Bunning macro script: test.pwmacro
VariableValueExample
AnocherValueExample

# End of macro script: Test.pwWmACLO

@ Example: Using Go/NoGo Feedback

Create a macro that will feedback failure (hardcoded in example).

Metrology Connection 585



* Macro Yariables

Warning!

PohWorks Marco’s don't accept variable names as input, only it's variable value. Additionally, the macro expects each variable
value in the order it is in the macro. Please make certain that the order you put the variable values below aligns with the order
PohWorks expects these variable values!

Add PolyWorks Macro Variable  =j=

Variable 1 Value ©

™ Go/NoGe Feedback Metrology

st return a 0" from the F'nl:,"lr'-'nrl-:-". Macro, to be considered as a "Nolo™
eric valwe, the Execution Manager will continue the program.
If the value is “0F, the Execution Manager will stop the program execution and send the "NoGo® signal to the PLC

Metrology GoMoGo Variable GoMoGo

In PolyWorks have the following Macro:

1 DECLARE GoNoGo

SET GoMoGo £1

In a real Go/NoGo scenario the value will be decided by PolyWorks
based on the feature calculation and not as in this example based on

the Variable 1 Value.

Named COP

It is possible to define a global COP name to be used throughout the entire program
execution or to define local COPs to be sent as separate data sets at every scan.

In the first case, the global COP name can be specified in the Program properties
under COP | COP Name. If no name is specified, the COP will be named “Ra Cop.
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% Propertes [TT Fmure Scan]

Iamee

‘{Iz} TT Ficture Sean
* Command

cetOnErmor

Timeout

* Multi Robot Synchronization
Parallal Execution .

B E‘rngram
Validated on

= PolyWorks Measurement Properties
COP Mame

* Scan Settings

Swrface Scanning

Min Search Distance

Max Search Distance

* Mew Ficce Standard Propertics

Enable Mew Piece

Mew Pisoe Cuestom Progerties

In the second case, the local COP name can be specified in the Start Measurement

command properties also under COP | COP Name.
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Name

@o Start Measurement Cmd 3

- fumma I'Id.

Comment 8
Task Continuation Option CancelOnError
Timeout 30.00000
* Sensor
Select Sensor

Leica AT 960

a

~ Start Measuring

* Scanning Measurement
* Target
AS51 45deg Adapter
~ COP
COP Name Override Program COP NAME

scan Settings

Override Program Scan Settings

If a Program Properties COP has been defined, this will be the name of the COP for

the whole program, unless a different name is specified within another Start Meas-
urement command property.

In case of multiple iterations of the same program for the same piece, please
avoid having more than one space character in the COP name. This will cause

the COP on next iterations of the program to create a new COP container in
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PolyWorks, rather than append to the existing one. E.g., if COP Name is: “Test 1
Container” (having two spaces) on the second run it will create a new container

“Test 1 Container (1)" rather than append to the original one.

The COP Name specified in the Start Measurement command properties will over-
write the one defined under Program Properties. If nothing is specified as COP
Name neither in the first nor in the second scenario, the resulting COP will be called
“Ra Cop.”

Example: Program COP: Name_Example1

©

Start measurement?1 left blank

Start measurement2: Named: Name_Example2

Start measurement3 left blank

Start measurement4: Named: Name_Example3

Start measurement5: Named: Name Example2

Will results in:
e COP: Name_Example1 consists out of
e Start measurement]
e Start measurement3

» COP: Name_Example2 consists out of:

e Start measurement2
e Start measurement5

» COP: Name_Example3 consists out of:
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e Start measurement4

Scan Settings

By default, a program created under a PolyWorks enabled project has the Surface
Scan enabled with the following default parameters:

e Min. Search Distance: 0.40 mm

e Max. Search Distance: 4.0 mm

The boundary scan when enabled will have the following default parameter:

e Min. Hole Width: 4.0 mm

The settings can be changed for the whole program by going to the Program Prop-
erties of a PolyWorks enabled project.

Programming

= PolyWorks Measurement Properties

COP Mame
o Scan Settings
Surface Scanning .
Min Search Distance 0.40000
Max Search Distance 4.00000
Boundary Scanning {-3
Min Hole Width 4.00000
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Each individual start measurement command can overwrite the Scan Settings
between that start measurement command and the next stop measurement com-
mand.
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“ Properties [Start Measurement Cmd (1]]

Name

% Start Measurement Crmnd (1)

~ Command
Comment o
Task Continuation Option CancelOnError

Timeout 30.00000

* Sensor

Select Sensor

Leica AT 960

.

~ Start Measuring

¥ Scanning Measurement

* Target

AS51 45deg Adapter

* COP
COP Name

* S5can Settings
Override Program Scan Settings
Surface Scanning

Min Search Distance
Max Search Distance

Boundary Scanning
Min Hole Width

Metrology Connection




Setting metadata

To enable the new piece creation in PolyWorks, go to the program properties and
select “Enable New Piece.”

Programming

Program
W O
Program Properties (¥[8 cll=

The new piece is not enabled by default to allow the user to run various programs
for only one piece in PolyWorks. Once enabled, the Piece Name must be spe-
cified.oints
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* Properties [Program (1))

MName

< ’, > Program (1)

* Command

Comment

Task Continuation Option  CancelOnError

Timeout 30.00000
'+ Multi Robot Synchronization

Parallel Execution
* Program

Validated on
* PolyWorks Meazurement Properties

COP Mame

LOF Coordinate System Tracker

* Scan Settings

Surface Scanning

Min Search Distance

Max Search Distance
Boundary Scanning
* New Piece Standard Properties
Enable New Piece
New piece name not defined

Serial Number
Order Number
Operator HName
Email Address

Device

Mew Plece Custom Properties
| Add Meta Data I

The new piece is not enabled by default to allow the user to run various programs
for only one piece in PolyWorks. Once enabled, the Piece Name must be specified.

HxGN Robotic Automation will already provide some fields that are default piece
properties in PolyWorks, while also offering a possibility to add custom Meta Data.

Metrology Connection 594



When creating a new piece, scan data is saved automatically within PolyWorks. In

@ case the program is not configured to create a new piece, this data will have to

be saved manually or through a custom macro.

In PolyWorks, metadata can be visualized by clicking on the Piece Properties.

test piece name - @\

§9 BMW_Demo - test piece name Piece Properties
¥V Project Browser ? ®
Show: IP#| vl m
B B (%] [®, [Search D] T Piece ppeties
Name Y. | Date T.|Tme T LinkedPiece.. T- Property Value *
E test piece name 30/05/2... - 16:22:06 Piece nama tegt piece name »
piece 1 1702023 - 170657 Approval status Undefined -
Baw data status Available *
Date 3000572023 -
Tine 16:22:06
Serial number
Order number
Operator name
E-Mail address
Device
h Custom value
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Reference points

O When executing a program with reference points and than a program with nominals
and actuals that point to the same PolyWorks project, it is mandatory to reset the
device position to the default, to prevent the point cloud not being aligned correctly

in the nominals and actuals program.

Reference points are used in PolyWorks to compensate the cloud of point as it is
done using internal HXGN Robotic Automation compensation.

The functionality is similar to PC-DMIS Static points, used for part alignment work-
flow with PC-DMIS (see static points). Reference points workflow with PolyWorks
consists of HXGN Robotic Automation sending reflector positions to PolyWorks so it
can either use them to align the various COPs received during the scans or to check
part alignment.

N When using reference points, COP will appear in a wrong place in RA
because data compensation is managed in PolyWorks side.

To set the reference points, it is first necessary to:

1. Create device positions (if they do not already exist) in the PolyWorks project
to be used either using Macro programming directly in PolyWorks or using an
Execute Macro command within the HXGN Robotic Automation program.

2. Set the active device position by using the predefined Set Device Position
macro available in HXGN Robotic Automation. This predefined macro allows
the software to automatically ensure the COP name is not re-used in various
positions:
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a. add an Execute PolyWorks Macro command

b. select Set Device Position as Macro Type from the relative drop-down
menu

c. setthe device position name (case sensitive) as defined in the relative
PolyWorks project (e.g., “position 1)

“ Properties [PolyWorks macro]

Name

G PolyWorks macro

* Command

Comment l

Task Continuation Option  CancelOnError
Timeout 30.00000
* PolyWorks Macro

Select Macro Type Set Device Position

Pasition Name position 1

The workflow using Reference points within an HxGN Robotic Automation program
is shown in the following two examples below.

O Example: Rotary table moving to different scan positions

1. Rotary Table and Robots move to home positions

2. Create the positions in PolyWorks through a macro in case they don't
exist yet in the project.

3. Set Device Position Macro
4. Measure the reflectors

5. Measure a COP
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6. Rotate the Rotary Table
Set Device Position Macro
Measure the reflectors

Measure a COP

© v o N

Repeat steps 6) to 9) to add more rotary table scan positions

O Example: Tracker slider moving to different scan positions

1. Tracker slider and Robots move to home positions

2. Create the positions in PolyWorks through a macro in case they don't
exist yet in the project.

3. Set Device Position Macro
4. Measure the reflectors

5. Measure a COP

6. Move the tracker slider
Set Device Position Macro
Measure the reflectors

Measure a COP

© v © N

Repeat steps 6) to 9) to add more tracker slider scan positions
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The order of either doing first the COP measurement (step 5) or the reflector
@ measurement (step 4) is not important.

N Due to a PolyWorks limitation it is required that the COP names cannot be
re-used in various positions. E.g.:

Position1
e Start measurement (COP NAME: BIW_LEFT)

e Start measurement (COP NAME: BIW_RIGHT)

Position2

e Start measurement (COP NAME: BIW_LEFT) —» Error!

A PolyWorks does not support multiple positions at the same time. This means ref-
erence points cannot be used for a dual robot, dual tracker cell where it is needed to
have two parallel scans at the same time. Using HXGN Robotic Automation com-

pensation (Nominal vs Actual reflector positions, see chapter Compensation) is

recommended for this use case.

List of supported features

The following table shows if the different metrology features supported by HXGN
Robotic Automation can be imported from the different metrology applications to
which it is interfaced with. It also shows a quick reference on which features are sup-
ported by the path planning algorithm based on best practices for obtaining the
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best results using laser scanners (please refer to Hexagon Metrology Devices - AS1

Best Practice and Hexagon Metrology Devices - T-Scan5 Best Practice).

Import- Sup-
Importable
Feature able from - Importable from ported by
rom
type PC-DMIS : PolyWorks as path plan-
Inspire as

ning
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Import- Sup-
Importable
Feature able from Importable from ported by

from
type PC-DMIS : PolyWorks as path plan-
Inspire as :
ning

Ellipse

Flanged

See (2)

T=mae
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Import- Sup-
Importable
Feature able from - Importable from ported by
rom
type PC-DMIS : PolyWorks as path plan-
Inspire as :
as ning

Poly-sur-

face

CADFeatur- see (5)
e (Surface)

o= B

Slot, Polygon (Rectangle) See (7)
(3
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Import- Sup-
Importable
Feature able from - Importable from ported by
rom
PC-DMIS : PolyWorks as path plan-
Inspire as

v/

Surface Point (w/ SurfaceComparisonPoint
pont or w/o nor- ComparisonPoint
mal)

1. Scanned only along the edge direction, not the internal surface direction.
Imported as cylinders. Requires VW features enabled.

PolyWorks considers all polygons equal (hexagons, octagons, etc.).

E

Planes are defined by point + vector in PolyWorks and list of vertexes of a poly-
gon in Robotic Automation so Plane is imported in the project tree but cannot
be visualized.

5. PolyWorks treats it as a mesh.

6. The user needs to deconstruct the polyline into a set of points so that each is
scanned along the direction of its corresponding line before the path planning
algorithm can be used on it (see below figure).

Metrology Connection 603



7. These features have a specific direction in which they are scanned (e.g., a slot
is scanned diagonally and not following the major axis direction, a polyline is
scanned along each of the lines constituting it).

HaGM Robatic Automation

e
L]
-
-
-
-
L]
L]
L]
L]
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HxGMN Rabatic Autamatic

Feature Generation Mode

The user can generate features from HxGN Robotic Automation using the feature
generation mode. After clicking on the Feature Generation Mode button on the spe-
cial modes’ toolbar, in the Properties window it will be possible to select among dif-
ferent options defining how to create features.
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Properties [Feature Generation Mode]

¥ Extraction Options

The extraction modes are:

1. Extract from CAD: the user needs to select the features by clicking on the
CAD of the part in the 3D View as shown in the image below. After selecting
the feature (e.g., a circle), the feature will be added to the Project Tree.
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The feature can be extracted from the 3D view with different options:

a. Feature

b. Feature From Points
c. Surface

d. Edge

e. Surface Point

f. Edge Point

g. Flanged Feature Mode

Properties [Feature Generation Mode]

* Modes

¥ Extraction Options

lt13‘lﬂ‘!
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The examples below show how a flange circle and a flange slot can be extrac-
ted from the CAD.

2. Construct: the user needs to select the features to do the construction as
shown in the image below.

3. Intersect: the user needs to select the features to do the intersection as
shown in the image below.
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Project: the user needs to select the features to do the projection as shown in
the image below.

Properes (Feature Gereration Wode]
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Troubleshooting

The HxGN Robotic Automation logs are located in the following directory:
C:\Users\YourUser\AppData\Roaming\Hexagon\RA\Logs
The Generic Host logs are located in the following directory:

C:\ProgramData\Hexagon\HxGN.RA.GenericHost\Logs
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Frequently asked questions

Which Robots have a dir- FANUC robots using R-30ia controllers and KUKA
ect Interface with HXxGN robots using KR C4 controllers.
Robotics Automation?

Which PLC's have a dir- HxGN Robotics Automation supports SIEMENS PLC
ect Interface with HXxGN Interface through OPC UA Protocol.
Robotics Automation?

Which Robot post- None yet.

processors exist in HXxGN

Robotics Automation?
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What can be done on dif- If a postprocessor exists, the respective robot program
ferent Robot types with can be generated and loaded to the robot controller.

no direct Interface?

How to get a demo SW? After a training session a demo license is delivered to
HxGN employees. In case a demo license is needed for
a customer, please raise a ticket on |irg
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How is the security gran- A cloud license is used to protect the software. That

ted on the software? means you can run HXGN Robotics Automation on as
many PCs as you want. All that is needed is to deactivate
a license on one PC and reactivate it on another one.
The preferred way to use it is over the internet using
online access, but we also supply a way to activate the

license offline.

Is it possible to imagine a A direct link to other Robots can be develop on request
TCP link between HxGN and will be available in upcoming versions.

Robotics Automation and

other robots different than

FANUC or KUKA?
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Is Automatic path plan- Yes, HXGN Robotics Automation supports path planning
ning based on CAD fea- based on features and on CAD entities as surfaces and
tures supported? edge lines.

Is it possible for HXGN No, we are considering that functionalities for future
Robotics Automation also  releases.

to simulate the handling

of components, such as

fixtures and workpieces?

Are there any strategies Yes, user can define in HXGN Robotics Automation dif-
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that can be used to scan ferent presets or Scan Strategies for the distinctive fea-
distinct types of features, tures to be measured.

such as flanged holes

and slots and so on?

Does HxGN Robotics Yes, HXGN Robotics Automation controls the scanner
Automation directly con- settings, and these can be adjusted in HXGN Robotics
trol the scanner settings Automation based on the feature type and feature scan-
which can change with ning strategy.

the features to be meas-

ured?
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Known Issues

No Remove the continuous motions for  https://hexagon.at-
pointcloud the program with a ZG sensor lassian.net/browse/BF-
when using 15974

continuous

motions with

ZG sensor

Planes impor-  Manually adjust the plane primitive https://hexagon.at-

ted from PC- in HXGN Robotic Automationso it lassian.net/browse/BF-
DMIS can matches PC-DMIS nominal defin- 15978

sometimes ition

show an

incorrect rota-

tion
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PC-DMIS will Manually stop the PCDLNR.exe pro-  https://hexagon.at-
give an "failed  cess in the task manager or restart las-

to start Auto-  Generic Host or use PC-DMIS 2024.1  sian.net/browse/PCD-
mation" error  SP2 282138

in the con-

nector

App Manager  No workaround. The function has
language been implemented, but the trans-
drop down lations are not integrated yet.
doesn't work
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After chan- HxGN Robotic Automationneeds to https://hexagon.at-
ging the limits  be restarted for the limits to be lassian.net/browse/BF-
of updated. 15915

HXGN Roboti-

C

Automation

they are not

working.

Metrology This can occur if starting https://hexagon.at-
Service is HxGN Robotic Automationimme- lassian.net/browse/BF-
"Not Defined" diately after starting Generic Host. 15930

or part not Please close HXGN Robotic Auto-

defined inthe  mation and when starting

project Generic Host wait 1 or 2 minutes for

all service to be loaded before start-
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ing HXGN Robotic Automation.

License expire  Check in the task bar the cor- https://hexagonmi.at-
warning win- responding warning window and close lassian.net/browse/BF-
dow is hidden it from there. 13760

when starting
RA

Generic Host Option 1:

can not con- 1. Stop RA (and GH)
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nect due to the 2. To find the process using port

IP and port are 80 —» run cmd and execute

occupied this command >"netstat -ano
| find "80".

3. Find which process is using
port 80 and if it's not needed
stop it.

4. Start Generic Host

5. Start RA — everything should
be working as expected.

Option 2 (just in case port 80 has to
be used by another proccess/app):

1. Stop RA (and GH)

2. Change ApiPort from 80 to
5000 in Basic window in App
Manager

3. Change UserManagementURL
value from http://-
localhost/usermanager to
http://-
localhost/usermanager:5000 in
"C:\Pro-
gramData\Hexagon\RA\Con-
fig\RAconfig.xml

4. Start Generic Host
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5. Start RA — everything should
be working as expected.

In this case, URLs for execution man-
ager and user manager will be:

* http://-
localhost:5000/execmanager/

* http://-
localhost:5000/usermanager/

Point cloud is https://hexagonmi.at-
notmanaged  Pparallel execution is not currently lassian.net/browse/BF-
properly on supported when using Inspire as 14036

Inspire whenit ~metrology software.
comes from a

parallel exe-

Known Issues 621



cution in Exe-

cution Man-

ager.

Initialize

Tracker button

does not work.

N/A https://hexagonmi.at-
lassian.net/browse/BF-
12866

Symptom:

Due to a cach-
ing exception,

we are not

Known Issues

Make certain the application is closed
and go to the folder: C:\Pro-
gramData\Hexagon\HxGN.RA.Gen-

ericHost\CollisionStructures

622



able to gen- Delete the folder with the same
erate the Point nhame of the project having issues
Cloud in the

simulation and

might fail val-

idation.

Not able to Make certain read, write and modify
add, modify permission are given to the current
or delete plan- user in “C:\Pro-

ning presets gramData\Hexagon\RA\Config"
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