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Dr. George Michalos — Male — LMS-University of Patras — Academic
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Key questions to be discussed and answered by the WS

e What are the latest technologies developed in the HPS?

o  Which are the main challenges that the above technologies could address?

e What are the barriers that prevent the researchers/developers to apply those technologies
and overcome the challenges?

WS description

The workshop consisted of two sessions focused on handling operations. In the first session, a series of
5-min, targeted presentations on intelligent workpiece handling has been made, creating a panel of 4
presenters that interacted with the audience for 20-minutes. In the second session, a series of 4-min,
targeted presentations on handling flexible materials have been made, creating a panel of 4 presenters
that interacted with the audience for 20-minutes. To prevent inhomogeneity and delays, a common
presentation was used with slides from all the presenters targeting a key technology, a main challenge
and the barriers faced. In the end, the audience has been engaged in an open dialogue with the panel
speakers (including both academic and industrial people) using slido to identify the milestones
achieved so far and the key challenges to be addressed in the next years.

Highlights from the workshop (max 400 words)

Note: Describe the key highlights or major points of interest that emerged from the workshop and the
discussions. In particular note anything that altered your perspective or thinking on the topic and note
anything that may be of interest to the wider robotics community.

Session 1:

This session involves representatives from the projects AGILEHAND, MASTERLY, HARTU and
SMARTHANDLE. These projects presented key challenges and enabling technologies on intelligent
workpiece handling deriving from their industrial use cases and end-user needs. The presenters
outlined important specifications as set by their industrial partners. In parallel, the presentations
elaborated on the technological modules besides the integrated solutions. Special focus was given to
the topics of machine learning for classification/grading, soft robotics for selecting, adaptable
conveyors for grading and moving, modular grippers, Al driven advanced control and perception,
interoperable h/w and s/w architecture, soft grippers with electro-active fingertips, grasp planning
policies identification and control. For many of the aforementioned topics, the advances in machine
learning and how artificial intelligence can tackle challenges related to non-rigidity were discussed. The
workshop concluded with an interactive panel discussion where the speakers shared their experiences
and outlook on robotics and deformable object handling along with future directions for industrial and
academic communities.



Session 2:

This session involves representatives from the projects SOFTMANBOT, REMODEL, MERGING and
DRABEBOT. These projects presented key challenges and enabling technologies on flexible materials
deriving from their industrial use cases and end-user needs. The presenters outlined important
specifications from the tyre manufacturing, harness and cabling, and composites industries. In parallel,
the presentations elaborated on the technological modules besides the integrated solutions. Special
focus was given to the topics of tooling, sensing, multi-modal perception, flexible material modelling,
co-manipulation of deformable objects, robot motion planning, and non-rigid object behavior
prediction. For many of the aforementioned topics, the advances in machine learning and how artificial
intelligence can tackle challenges related to non-rigidity were discussed. The workshop concluded with
an interactive panel discussion where the speakers shared their experiences and outlook on robotics
and deformable object handling along with future directions for industrial and academic communities.



Conclusions and/or next steps (max 300 words)

Note: State what you concluded from the workshop and what the next steps or outcomes from it are.
For example; do you plan to hold a follow-up meeting, will this inform grant proposals, can you deliver
a newsletter article, did the meeting allow attendees to make new connections, was there a clear
overview of the current state of the art, or a vision for the future?

Session 1:

Inspired by the targeted presentations of each project, the speakers had a fruitful discussion where
they shared their thoughts and experiences on key technologies on intelligent workpiece handling. The
conclusion of the panel discussion, in conjunction with the feedback from the audience, is that there
is a huge need for smart handling solutions in multiple sectors, especially in the ones that require the
manipulation of complex parts with different characteristics such as the logistics, recycling and food
sectors. In order to achieve this, key findings suggest that future activities should focus on improving
different types of technologies through R&D activities, especially focused on basic grasping principles
such as using vacuum, multi-fingered approaches, jamming grippers etc. Last but not least, the
expectations from Al have been discussed, where the audience focused on two key aspects, on the one
side on improved grasping ways and on the other side on improved perception capabilities to know
how to perform and from which points a part can be handled. The projects will continue their synergies
within the Hybrid Production Systems cluster. Through the cluster they will communicate their results
through public events or workshops. The projects have already expressed their interest in participating
in future HPS workshops by presenting their latest activities and outcomes.



Session 2:

Inspired by the targeted presentations of each project, the speakers had a fruitful discussion where
they shared their thoughts and experiences on key technologies in robotics for flexible material
handling. The conclusion of the panel discussion, in conjunction with the feedback from the audience,
is that there is still a lot of potential in flexible material handling robotics. Despite significant efforts in
recent years, and diverse implementations, the maturity of solutions hasn’t reached a threshold that
would allow industries to adopt such solutions. Key findings suggest that future activities should focus
on improving robot tools as well as sensor hardware. Moreover, engineers should improve dynamic
motion planners, modelling techniques and perception modules towards cognitive and proficient
handling of non-rigid workpieces. By answering the audience’s feedback regarding the industries that
still lack automation, and the reasons behind this notion, the speakers expressed that there is long way
until standardization activities share directives for industrial settings. Finally, the benefits and handicaps
of machine learning were outlined, highlighting a fertile ground for future project activities. The
projects will continue their synergies within the Hybrid Production Systems cluster. Through the cluster
they will communicate their results in the context of public events or workshops. The projects have
already expressed their interest in participating in future HPS workshops by presenting their latest
activities and outcomes.

Feedback in the interactive session — Session 1:

What type of organization do you represent? Which country does your organisation belong
to?

Academia

. ]

Industry - End User

Industry - Technology Provider

RTO F
Government Spaln Ita Iy
Other Greece
Which sectors are in direct / urgentn eed for Which type of end effectors/tools are you aware of that are particularly good
t [ t 3 in manipulation of complex parts (vacuum, electromagnetic, pneumatic
|nnov§|tlve solutions in terms complex parts muitifingered, etc.)
handling?

Jamming grippers

Logistics multifingered
Recycling Vacuum

Waste sorting Vaccum



What related to plex part can be with
the use of AI? (e.g. better in-hand control, efficient task planning or any other
you can think of...)

Better grasping and manipulation

Grasping planning
Slippage control
Solving packaging problem
Robust perception

Identification of usefull grasping geometries

Detection/recognition/selection

Feedback in the interactive session — Session 2:

Which manufacturing applications involving
deformable objects still present the greatest
automation potential?

Food and fruit industry

v meanieed ocesng Cabling

TeXti I e Cables and hozes assembly

on fabr

ic lay 'Food Composite materials

Which enabling technologies in deformable
object handling could machine learning
improve? (e.g., co-manipulation)

Flafi grippers
Prediction of shape evolution in realtime

Tracking

Grasping

nd material detection
Lrasping points  Grasping orientation
Generation on robot trajectories

Deformable.objects position detection (vision systems)

Have you identified areas or examples where
non-rigidity objects affected safety systems?

Gripper safety (needles etc)

Interference with environment
Reflections

Lubrication applications
Entanglement

on prediction



You can add links to websites, videos etc. here:
Previous Workshops:

o ERF2014 - Hybrid Production Systems: https://www.hybrid-production-
systems.eu/portofolio/erf/

ERF2015 - Hybrid Production Systems: https://www.hybrid-production-systems.eu/e/
ERF2016 - Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2016/
ERF 2017 — Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2017/
ERF 2018 — Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2018/
ERF 2019 — Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2019/
ERF 2020 — Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2020/
ERF 2021 — Hybrid Production Systems: https://www.hybrid-production-systems.eu/erf-2021/
ERF 2022 — Hybrid Production Systems:https://www.hybrid-production-systems.eu/9th-
workshop-on-hybrid-production-systems/

O O O O O O O O

Project Websites:
e AGILEHAND: https://agilehand.eu
e MASTERLY: https://www.masterly-project.eu

e HARTU: https://www.hartu-project.eu

e SMARTHANDLE: https://smarthandle-project.eu
e SOFTMANBOT: https://softmanbot.eu

e REMODEL: https://remodel-project.eu

e MERGING: https://www.merging-project.eu

e DRAPEBOT: https://www.drapebot.eu

Workshop website:

e https://www.hybrid-production-systems.eu/erf-2023/

If you are planning future publications or meetings (or would like to organise a more focused event
such as a TG driven webinar) please let us know here.

Organize in ERF 2024 the 11" HPS as a follow-up workshop.

If you like the euRobotics’ communication team to contact additional people apart from the
organisers to discuss collaboration/dissemination in order to maximise the impact of your
workshop, please add them here

Name, affiliation and e-mail of additional contact person(s): N/A
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