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EU Project IntelliMan — How robots will learn in the future: Developing an Al-controlled
manipulation system for advanced robot services

Munich/Bologna (Italy) - The potential of intelligent, Al-controlled robots that "give a helping
hand" to people in hospitals, care facilities for the elderly and children, factories, restaurants, the
service industry and households is enormous. However, an intelligent and interactive robot can
only be effective if it can react flexibly to different environments and situations. It therefore needs
to be able to learn — and this presents an attainable challenge for researchers and developers. The
EU-funded research and innovation project IntelliMan aims to develop such intelligent and
learning robots. Thirteen partners from six countries are working together on the project,
coordinated by the Universita di Bologna (Italy). The EU is supporting the project with EUR 4.5
million under the European framework programme for research and innovation, "Horizon Europe".

In recent decades, research into intelligent, interactive and learning robotics has picked up speed
tremendously. Robotic arms and robot grippers for machines that can interact directly and
autonomously with their environment are increasingly becoming both available and affordable.
However, how these autonomous systems are able to learn new skills will be a key question in the
future, as the real world has too many variations for a robot to create an accurate model in advance
of all human wishes and behaviours, its environment, the objects within it or the skills needed to
handle them.

The next generation of robotic manipulation systems should be able to autonomously perform tasks
with limited human supervision and interact with objects regardless of their material, size and shape
through artificial intelligence. By interacting with people and the environment, these systems should
simultaneously acquire new knowledge that enables their use for unforeseen tasks that have not
been pre-programmed. This use ranges from industrial production to logistics, as well as service
robotics and portable devices such as exoskeletons and prostheses. This means that these robot
systems must learn and comply with certain safety requirements — i.e. they must recognise when
they cannot complete a task under the applicable safety requirements in order to create a "level of
trust" between humans and robots.

"The IntelliMan project focuses on how a robot can learn efficiently to perform tasks in a targeted,
high-performance and safe manner," says Prof. Gianluca Palli, coordinator of the IntelliMan project
at the Department of Electrical Engineering, Electronics and Information Technology "Guglielmo
Marconi" at the Universita di Bologna (ltaly). "The robot should learn skills to interact with people,
objects and their environment and develop abstract interaction scenarios based on these skills. The
robot should also be able to derive properties and functionalities of the objects via targeted
interaction. Perception and acceptance by users should be taken into account at all times."

In complex and various application scenarios, IntelliMan scientists want to investigate problems of
gripping and placing flexible objects: in upper arm prosthetics, in everyday kitchen activities, in the
flexible production of cable sets for automotive cable harnesses and in the handling of fresh food for
supermarket logistics applications. This heterogeneous set of usage scenarios with a wide variety of
challenges should enable the development of different solutions for the interaction problem.



About the EU project IntelliMan

The IntelliMan consortium consists of 13 internationally recognised scientific and industrial partners
from six countries (Germany, ltaly, Spain, Switzerland, Slovenia and the United Kingdom). They come
from the fields of Al, robotics, information and communication technologies (ICT), as well as social
sciences, humanities and economics, and work together in an interdisciplinary manner in the project
coordinated by the Universita di Bologna (Italy). The EU is supporting the project with EUR 4.5 million
under the European framework programme for research and innovation, "Horizon Europe". For more
information: www.intelliman-project.eu.

About Universita degli Studi della Campania

Universita degli Studi della Campania — Luigi Vanvitelli (UCLV) participates to IntelliMan with the
Automatic Control group of the Engineering Department. In IntelliMan, UCLV will use its previous
experience to optimize and integrate tactile and proximity sensors in suitably designed multi-
sensorized fingers for commerecial grippers (T5.1); develop sensor-based control strategies for
grasping and manipulation of deformable objects (T5.4); develop sensing data interpretation
algorithms for reconstructing features (e.g. interaction forces, shapes, stiffness) for object grasping
and manipulation, (T5.1); develop slipping detection and avoidance algorithms (T5.4); investigate
hand-over algorithms (T4.2).
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