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Objectives

 increased autonomy in automotive
manufacturing processes

 high economic impact by replacing hand-
crafted robot programming with new AI-
based approaches

 speeding-up research in industry-oriented
AI applications in robotics

 training students for AI-based industrial
applications job market, which currently
has a shortage of skilled workers

 training state-of-the-art AI algorithms in
the cloud using digital twins of physical
systems

 transferring virtually-trained models to
perform inference on the edge for robotic
manipulation tasks

 ensuring successful model transfers by
developing various sim-to-real techniques

 highly realistic simulations that can be
employed in training AI models for robot
control safely and in reasonable time

 showing potential to achieve compatible
AI-learned robot control for tasks in
automotive manufacturing

 generic sim2real transfer approaches that
can be applied in broader contexts

 The key to success is how to overcome the
reality gap in sim2real transfer.

 Model-free RL approaches are highly
inefficient, including structural information
in the learning process is beneficial.

 Standardization and safe control of robots
with AI methods are still open questions,
which prevent fast industrial adoption.
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Name Description Target Reached

FR1 Task 

Applicability

Correctly learnt policies that 

address applicable real-world 

robotic manipulation tasks

>90% 97.26%

FR2 Task 

Compatibility

Replaceability of hard-coded 

controllers with automatically 

learnt RL policies for 

performing target tasks

> 50% 88%

FR3 Platform 

Scalability

Performing hardware-

accelerated simulations of 

parallel environments for RL 

agent training

Time(parallel) < 

Time(serial)

Satisfied

(16.59 and 1.77 

times speedup for 

process-level 

parallelization, 

1.53 times 

speedup for 

machine-level 

parallelization)

NFR1 Functional 

Suitability

Degree to which a product or 

system provides functions that 

meet stated and implied needs 

when used under specified 

conditions (ISO 25010).

Good ability to 

simulate variety of 

industrial 

manipulation tasks

(x≥7 on a scale from 0 

to 10)

7.9

NFR2 Compatibility A product, system or 

component can exchange 

information with other 

products, systems or 

components, and/or perform 

its required functions, while 

sharing the same hardware or 

software environment (ISO 

25010). 

Fast possible switch 

between the 

toolchains by having 

compatible interfaces

(x≥7 on a scale from 0 

to 10)

7.1

NFR3 Portability Degree of effectiveness and 

efficiency with which a system, 

product or component can be 

transferred from one hardware, 

software or other operational 

or usage environment to 

another (ISO 25010).

Fast installation of the 

toolchain on cloud 

and edge to train 

policies or deploy the 

learnt tasks

(x≥7 on a scale from 0 

to 10)

7.3
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