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Welding

Robotic multi-path welding on
construction sites

Weld seam detection

Weld path planning for optimal
process quality

Collision avoidance
Slag removal

Available Code:
https://github.com/PickNikRobotics/UR10e_welding_demo
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Printing

* Planning based on CAD data in
CAD software

* Online trajectory adaption to
achieve higher accuracy, based
on line laser

* Correction of spraying tool angle

e Correction of spraying tool
distance

Ny -

— Ers,‘eﬁ;ll\eﬂde,r/Kontufr'ln einer CAD Softwale

Code: Not published yet.
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Assembly

e pitasc framework for force
controlled assembly applications

* Enables describing assembly task
based on skills

* Currently being integrated with
imitation learning solution

* Looking for applications

Code: Not published yet, but on agenda.

Force controlled assembly

https://www.youtube.com/watch?v=xXR2FxPVqa4
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Cleaning

* Cleaning of door handles and
light switches

e Detection of door handles and
light switches

* Thorough Cleaning using
brushes

Praxisevaluierung in einem Blirogebaude:
Selbststandige Bearbeitung eines kompletten Bereichs

Field trial in an office building:
Autonomous processing of a complete sector

Code: Not published yet.
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* Bringing CANopen to ROS2

* Complete redesign of ros_canopen Master
packages Seer DCF
* Integration with Lely’s CANopen stack creates Master
. . BIN
* Advanced configuration Device Bus S |
. , - EDS Description — Device
* Using ROS2’s composition and @Confiaurati BIN
. guration Loads
lifecycle features Loads
* Integration with ros2_control on @Operation CANopen
roaamap Device Master
Starts Manager Loads Configures
* Beta release planned for September e
CANopen
Drivers

Code: https://github.com/ros-industrial/ros2 canopen (Alpha
version)
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https://github.com/ros-industrial/ros2_canopen

Pepperl+Fuchs Laserscanner

e Refactoring for better stability

* Integration of new
functionalities

* Porting to ROS2 under way

Code: https://github.com/PepperlFuchs/pf lidar_ros_driver
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Robot Software System Lifecycle

necessary feedback on customer input

Monitoring & Feedback Requirements Analysis - ROS Model
Monitor operating device and gathex / Identify system requirements based

Operational Deployment Component Analysis

Release and Deploy to actually operating \ / Choosing Components based

devices on System requirements

Validating and Testing Systems
end-user features

Design & composition
/ Connecting Components to create
the target System
Feature Tests _— get oy

Verification
Verifying that components

AN were correctly integrated

- based on rules
Integration Tests —

Validating integration via tests \ Staged Deployment

in simulation or on real device Deployment for validations &
tests in simulation or staging
device
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ROS Model

base_laser_left/scan

(@

Component
Model Database

Composition
Verification Checks

Graphical composition tool

Code: https://github.com/ipa320/ros-model
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ROS Deploy
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base_laser_front
base_laser_front/scan r

base_laser_front/scan|

base_laser_front/diagnostics|

scan_unifier
base_laser_right ‘ u e r n e te S
se_laser_right/scan .scan_uniﬁ'ed
base_laser_right/scan|

base_laser_right/diagnostics]

base_laser_left base_laser_left/scan
base_laser_left/scan|
base_laser_left/diagnostics|

openembedded
System image /
Runtime

System model

Code: internal incubation, to be published soon.
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Thank You

Contact Details:

Christoph Hellmann Santos

Program Manager
ROS-Industrial Consortium Europe

Team Manager
Software Engineering & System Integration
Fraunhofer IPA

christoph.Hellmann.Santos@ipa.fraunhofer.de
Tel: +49 711 970-1097
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