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Application scenarios on gripping and placing with flexible objects: support development 
of various solutions for the manipulation problem. 

Use Cases – purpose and  
demonstration objectives

Robotic assembly of 
products: 
robust handling of deformable 
linear objects 

Robotic fresh food handling 
for logistic applications: 
sensing-based multi-finger 
grasping 

Daily life kitchen  
activities: 
reliable robotic manipulation 
of everyday objects 

Upper-limb prosthetics: 
increase user 
trustworthiness and 
enhance embodiment 

From grasping a cable to picking a 
strawberry—IntelliMan brings intelligence 
into prostheses and robots, with the human 
always at the centre  

IntelliMan’s focus is on how a robot can learn efficiently to perform 
manipulation tasks in a targeted, high-performance and safe matter.
 
•	 IntelliMan enables robots to adapt to real-world uncertainty, allowing 

manipulation of deformable and unpredictable objects in dynamic 
environments  

•	 IntelliMan integrates multi-modal perception, task-level reasoning, and 
human-in-the-loop learning, bridging the gap between manual labor and 
full automation  

•	 IntelliMan delivers intuitive control through wearable neuromuscular 
interfaces (sEMG), empowering users to guide and teach robots effortlessly  

•	 IntelliMan developes open and modular robotic platforms, accelerating  
innovation and technology adoption, especially for SMEs  

•	 IntelliMan promotes human-centered, responsible automation in line  
with Industry 5.0 and EU strategies for digital and social sustainability  
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Challenge                     and Methodology Project Structure

Robot capable of 
achieving goals based 
on the interaction with 
the world

World contains too 
many variations to 
exploit accurate 
models in advance

Learning process 
should be as short 
as possible to be of 
practical interest

Safety must be taken 
into account at all 
times

Developed AI-based manipulation solutions can be transferred across different 
robotic systems and applications scenarios:

•	 Learn general manipulation task structures and hierarchies from interaction with 
environment and/or humans

•	 Exploit the same shared autonomy methodologies in different robotic systems to 
interact efficiently with humans

•	 Reduce the number of the training samples combining model-free and model-
based approaches

•	 Guarantee performance, safety and failure detection of the AI-based 
manipulation solutions

WP3: Highest level of abstraction
WP4 and WP5: “Engine and bridge” of use-case-oriented solutions
WP6: Human-centered evaluation of the results

Improve performance  
of robotic manipulation through 

efficient learning
WP 1

Project Management

Technical WPs

WP 7
Dissemination, 

Communication and 
Exploitation 

AI-powered 
manipulation system

WP 2
Application Requirement 

and Integration

WP 4
Adaptive Shared Autonomy

WP 5
Grasping, Manipulation and 

Arm-Hand Coordination

WP 3
Interactive Learning  

and Perception

WP 6
Human Acceptability

with Persistent learning capabilities

able to...

…exploit 
sensors to 

extract essential 
world’s features

…decide how 
to execute a 
manipulation 

task

…understand 
when new 

knowledge is 
necessary

Robotic 
manipulation

Learning

Transfer  
of abilities

World
interpretation
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AI-based Manipulation Model-Based Features

Upper-limb prosthetics
•	 Adaptive shared autonomy control framework for grip force regulation of 

robotic hand grasping 
•	 Combined user intent estimation, tactile feedback and adaptive assistance 
•	 Persistent learning through an incremental learning-based algorithm, improving  

robustness and usability for a prolonged operation 
•	 Validated with able-bodied participants and upper-limb amputee in grasping and 

manipulation tasks 

Manipulation in kitchen activities
•	 Manipulation of household items in wide-scenario tasks with a mobile 

platform, through the generation of ontology-based plans executed by 
object-centric flavour-based adaptive Behaviour Trees Mobile robot  
for scenario-wide tasks

•	 The supervised pipeline relies on artificial vision model using deep neural 
networks for object detection, able to generalise for  shape and size variations.  

•	 Object grasping is ensured through physics-informed grasp generation  
and flexible sensors mounted on the gripper that provide measures  
to control over the grasp and detect slippages

Fresh food handling
•	 Robotic fresh-food handling solution based on parallel and multi-fingered 

grasping, integrating closed-loop force feedback and machine-learning-based 
manipulation strategies for delicate handling

•	 Intelligent manipulation in cluttered environments, generalisable  
grasping for picking from dense environments

•	 Manipulation capabilities of multiple items, especially delicate fruits and vegetables 
•	 Human-like haptic interaction

Flexible manufacturing
•	 Deformable objects manipulation for the assembly process of connector 

and wires 
•	 Visuo-tactile insertion check through stereo-vision system for pose  

estimation and active monitored insertion phase via tactile feedback 
•	 Learn kinematic relationship
•	 Learn manipulation features



Key Exploitable Results & Outcomes 

•	 IntelliMan enables robots to adapt to real-world uncertainty, allowing 
manipulation of deformable and unpredictable objects in dynamic environments.

•	 The project integrates multi-modal perception, task-level reasoning, and human-
in-the-loop learning, bridging the gap between manual labor and full automation.

•	 It delivers intuitive control through wearable neuromuscular interfaces (sEMG), 
empowering users to guide and teach robots effortlessly.

•	 IntelliMan developed open and modular robotic platforms, accelerating innovation 
and technology adoption, especially for SMEs.

•	 The project promotes human-centered, responsible automation in line with 
Industry 5.0 and EU strategies for digital and social sustainability.

•	 An AI-based manipulation system that can be seamlessly used across different 
robotic platforms and over different application scenarios 

•	 A task structure interpreter and a set of manipulation skills that can be exploited in 
real application scenarios to compose new manipulation tasks 

•	 A reduction of training samples by 50% wrt SoA preserving same the success rate 
or improving it 

•	 An AI-based manipulation system able to guarantee a 90% success rate in real 
applications 

Use Cases 
Outcomes	

Key Exploitable 
Results

•	 Reduce the abandonment rate  
of prosthesis by 20%

•	 Reliable robot manipulation in 
daily-life kitchen activities

•	 A 90% success rate in the 
robotic manufacturing  
of connectors in lab 
environment

•	 A robotic solution for fresh 
food handling  
based on parallel or multi-
fingered grasping

	 Increased user tustworthiness 
and enhanced embodiment in 
upper-limb prostheses 

	 Enable safe and reliable 
manipulation in household 
scenario

	 Robotic assembly of products 
involving deformable linear 
objects manipulation 

	 Robotic handling of fresh 
foods for logistic applications 
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