Pilot 3: gearbox housing
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v Defining cross-border digital pilot lines
v'Focus on test case of gearboxes

v Defining circularity challenge
v'Remanufacturing using 3D vision
v'Redesign if required

v'Reuse, remanufacturing, and repair of used
gearboxes

v'Recycling if reuse is not possible
v'Consolidating a consortium
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ULiege in Digital Twins for Circular Manufacturing in CYPRESS

CYPRESS
wIFRLIY

ULiege leverages its academic and applied expertise on digital twins to enable a development of
virtual prototyping and manufacturing lines

CYPRESS aims to implement three pilot production lines for key electric vehicle components:
Battery modules for retrofitting,

Hydrogen tanks based on recycled carbon fiber

Gearbox housing with a low-carbon footprint

Through the Digital Twin Academy, ULiege builds a platform that connects academic competency
with industry demands, fostering talent development for tomorrow’s circular economy 5
U LIEGE
université
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ULiege in Digital Twins for Circular
Manufacturing in CYPRESS

CYPRESS

Gearbox housing with a low-carbon footprint

The gearbox will explore reuse and
remanufacturing loops strategy
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ULiege Digital Twins Reinforce Circularity in Value Chains

CYPRESS

ULiege’s experience enables a creation of digital production twins for CYPRESS pilot line, improving
transparency, traceability, and closing resource loops in line with circular economy principles

Digital twins support:

Life cycle assessment (from design to recycling and reuse),

Decision-making for repair, upgrades, and component tracking,

Automated sustainability reporting and integration with innovative business models

This approach reduces the environmental footprint of regional automotive industry, fosters cross-
border cooperation and innovation, and enhances sector’s long-term sustainability z
4 ¥ LIEGE
université
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Pickit, IfU GmbH, Vintiv
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A 3D vision platform for guiding robots in
industrial automation

e |t's the connection between the 3D camera and the
robot

o Combine Performance and Ease of deployment
o Proven experience: +1300 systems in production
o Hardware agnostic: +20 robot brands, +10 cameras

¢ (Can be used in multiple applications: bin picking,
depalletizing, robot guidance, assembly.

Deploy in hours



Pickit R&D team

10 software and robotic engineers

Adolfo Gianni Roberto Roxana

Tom Fabio Tim




Pickit R&D team

3 industrial robots
in the office lab




IfU GmbH

Technology Development Services | Robotics Systems Development

The company's business is industrial
contract research and consulting on
cybernetic problems.

One of IfU GmbH's focus areas is the

development of software for

* mobile autonomous robot systems
(e.g., inintralogistics),

* ROS-Integration of robot and sensor
systems

* intelligent, self-learning robotic
systems and

* industrial trainings in robotics

IfU GmbH works at the interface between
research and application. The aim is to
apply current research results in a
practical, real-world setting and convert
them into prototypes for commercial use.

Development of an autonomous mobile robot for
intralogistics and commissioning. In cooperation with
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IfU GmbH

Technology Development Services | Robotics Systems Development

The company's business is industrial
contract research and consulting on
cybernetic problems.

One of IfU GmbH's focus areas is the

development of software for

* mobile autonomous robot systems
(e.g., in intralogistics),

* ROS-Integration of robot and sensor
systems

N

. intelligent self-learning robotic Marker-Based Object and Grasp Pose Detection Fine positioning for load transfer
]
systems and Development of an autonomous mobile robot for p| LZ SEw ‘ )TO RWEEGE
* industrial trainings in robotics intralogistics and commissioning. In cooperationwith | EURODRIVE 't

IfU GmbH works at the interface between
research and application. The aim is to
apply current research results in a
practical, real-world setting and convert
them into prototypes for commercial use.

Project Team @ IfU GmbH

0

Christoph Siddarth
Robotics Engineer ~ Robotics Engineer
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Custom machine development e

Robotics Vision & inspection Handling

Assembly Aseptic design Advanced Motion



— VINTIV
VINTIV Engineering Team

. Mechanical design

18FTE
Creo-Inventor-Solid Worx

. Software development
TFTE
Brand independent

+ Electrical engineering
SFTE
Eplan




Aisin use case

Remanufacturing activities started in 1998

Part inspection Validation Pre-shipment
& Assembly & Packaging

6 CoreIn 9 Disassembly

Process & Washing
(CIP)
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Circularity assessment of the pilot

Three pilot scenarios were conceived;
1. No Remanufacturing taking place

2. Remanufacturing taking place with 70% efficacy (Industry
standard)

3. Remanufacturing taking place with 80% efficacy (vision-guided)
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Forming Circular strategies

The gearbox pilot production line will consider the following R-
strategy based on the previous analysis:

. Design an automated, vision-guided process for the
Remanufacturing of a gearbox.
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— The Circularity score
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Project overview and objectives

Digital simulator of 3D vision-guided robotic application on
gearbox remanufacturing



Our goal

We want to remove the obstacles that slow the adoption of 3D vision in robot cell

for circular manufacturing, improving remanufacturability, reducing CO2 emissions
and increasing value capture.

Reduce CO2 Emissions

Increase Value

Improve
Capture Accelerating 3D Remanufacturability
Vision in Circular
Manufacturing
: f
Pl '
Slow and expensive Safe and cost

remanufacturing effective



The obstacles

In remanufacturing, flexible automation is essential but often too expensive
or risky to implement without extensive physical trials.

High Deployment Risk Upfront Cost
Might not meet the Expensive physical trials
expected results needed

'.\\
o\

G

Complexity

Difficult to implement
automation



Our proposal

We want to create a virtual simulation environment that enables digital design,
testing, and validation of vision-guided robot tasks for gearbox remanufacturing.
This allows early assessment of technical and economic feasibility, accelerating
innovation and reducing risk without physical prototypes.

Testing and
Digital Design Validation Integration
Simulate real-world Assess technical and Integrate with robot
use cases economic feasibility simulation platforms
Slow Adoption Ega @ @ Accelerated
of Robotics | Innovation

Virtual Simulation
Environment




Project’s work packages

4 WP1: Use Case Definition
@ and Requirements
Engineering

—

—

b

B

WP2: 3D Vision
Simulation
Environment

—

¢

WP3: Robot
Simulation and
Integration

N

WP4: Validation,
Reporting and
Dissemination

v

WP2
WP3
WP4




WP 1: Use case definition and requirements
engineering

Partners: AISIN, JTEKT, ULiége, Technifutur, Pickit, Vintiv (Lead)

Description: Identify the best industrial use case for the simulator among Aisin
lines, considering circularity, feasibility, and viability, using insights from
interviews and factory visits for technical requirements.

Deliverable: Use Case Requirements reports (incl. functional and technical

specifications) [Vinitv, 25Q4]
Effort: 1.5 PM @ U

7\



WP 2: 3D vision simulation environment

Partners: Flanders Make, IfU, Pickit (Lead)

Description: Develop a virtual 3D vision system, integrating simulated 3D
cameras into the Pickit platform using Gazebo, while other partners explore
alternative simulation platforms.

Deliverable: 3D Vision Simulation Software integrated into the Pickit platform
[Pickit, 26Q4]

Effort: 8.5 PM ‘ ®|



WP 3: Robot simulation and integration

Partners: IfU (Lead), Pickit, Vintiv

Description: Integrates industrial robot simulators with Pickit vision simulation to
create a closed-loop simulation, optimizing robot and camera positioning and
facilitating robot program development.

Deliverables:

¢ Fanuc simulation setup with RoboGuide (Vintiv, 26Q1)

o UR simulation setup with URsim (IfU, 26Q1) [ )

o Fanuc robot programs (Vintiv, 26Q3) o' ‘\\
o UR robot programs (IfU, 26Q3) ’ﬂ

Effort: 6.5 PM



WP4: Validation, Reporting and dissemination

Partners: ULiege, Technifutur, Flanders Make, AISIN, JTEKT, IfU, Vintiv, Pickit
(Lead)

Description: Validate through virtual testing, assessing robot reach, cycle time, and
potential collisions, offering insights into system configuration. Outcomes will be
documented and shared.

Deliverables:

o Final validation and project report (Pickit, 26. Q4)

o Dissemination workshop presenting key results (Vintiv, 27. Q1) v
o Examples of what-if studies for educational material. -

Effort: 3.5 PM.



Timeline

v

WP2
WP
WP4

w

Vintiv 1 0.5 25 1 5
Ifu 0 2 25 0.5 5
Pickit 0.5 6 15 2 10
Total 15 8.5 6.5 35

WP1 in progress:

- Collecting the requirements
- Onsite visit to AISIN being organized



Pickt
R&D sneak peak
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EV-Battery Disassembly

Vision-Pipeline for Automatic Robotic Grasp Detection

Capture RGB point cloud of the scene - combine multiple scans

* Bundesministerium
%2> | fiir Bildung

und Forschung
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Integrate Aisin

-/

O )

Integrate
Cameras

N 4

)

Integrate
Robots

.

Development next steps

Incorporate the Aisin use
case requirements.

Combine all camera
models into one simulator.

Develop a HW agnostic
interface between robot
simulator and Pickit.

)

Compare
Simulators

- J

)

Productize

N 4

O )

Documentation

L

Pickit

Evaluate the performance
of various simulators.

Make the product ready
for market.

Make a Knowledge base
for the user.



Risk and mitigation

 Technical Risk @  Business Risk @

- Technical performance - Project's economic
(accuracy, speed, flexibility) | viability and market

- Integration complexity acceptance.
Mitigations Mitigations

- Early Prove of Concept - Simulation reduce cost

- HW agnostic interface and validate early viability

(M
4 L4






