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✓Primo Manipolatore telecontrollato effettivamente 
usato in impianto nucleare (CNRN/ENEA)

✓Primo robot di misura (DEA) 

✓Primo robot per assemblaggio  (OLIVETTI)

✓Primo robot per il taglio laser (PRIMA INDUSTRIE)

Primati della Tecnologia RIM Italiana

© 2020 Antonio Bicchi



Primati della Tecnologia Robotica Italiana

© 2020 Antonio Bicchi

C. Mancini
CNRN (ENEA) - 1959

Still operational today at JET - Joint European 
Thorus (UK) for nuclear fusion:
11 Megawatts of energy over 5 seconds in Feb. 2022

Primo telemanipolatore realmente usato in ambiente operativo:

MASCOT



SPIDER ARM
SPace Inspector Device for Extra-vehiculaR activity Arm

1980 - : SPIDER was developed and 
qualified in the frame of a contract 
from Agenzia Spaziale Italiana (ASI).

The joint technology, developed in the 
frame of the SPIDER contract, has 
flown on MIR Space Station as part of 
the EUROMIR 95 Technology 
Experiment T7. 

http://www.spazio.galileoavionica.com

L’Italia nella Robotica Spaziale

© 2020 Antonio Bicchi



L’eccellenza italiana
• Robotica collaborativa

• Biorobotica

• Interfacce aptiche

• Robotica soft

• Roboetica

• 200 progetti di ricerca 
finanziati dall’Europa > 
120 M€ (16,5% dei 
finanziamenti totali vs 
contributo italiano 13%)







Boston Dynamics





  Since 2020

• Leaders in manufacturing 
     and mechatronics 

• Champions

• Advanced Robotic and HRI
     Know-how

• Research Units

Technology Transfer 
Innovation

Advanced Training

• Advanced Automation • Cross- fertilization • Large Industrial Network

FLEXIBLE ROBOTIC 
WORKSTATION LOGISTIC 4.0

ROBOTIC 
ASSISTANT

ROBOT AVATAR FOR 
REMOTE PHYSICAL 

ACTIVITIES



European Manufacturing Challenges

- Negative Demografic Trend & Aging

- Skill gap

- Labour shortage 

- Improve workers health, well-being and inclusivity

- Low attractivity of classical manufacturing jobs

- Innovation gap

- Raise Industrial European Competitivity

- Prepare workers for dynamic job transitions

"Future of Work: The Global Talent Crunch" report, Korn Ferry, 2018
”The future of European competitiveness», M.Draghi,  2024 
“The Future of Jobs Report 2025”, World  Economic Forum, 2025



Innovative and Deployable Robotic Solutions 

for Complex Industrial Challenges endowed by

Domain: Robotics

Action Plan
Further invest i) soft robotics, 

ii) human-robot interaction, 

iii) bio-inspired approaches

Invest neuroscience & robotics to 

advance embodied AI 

Invest in humanoid robot design. 

Invest in maintaining a 

technological edge via industrial 

partnerships

Technologies for Sustainability

Brain and Machines

Teaching Science to Computers

Technologies for Healthy Living

From the  Lab Bench to  the  Factory
Wi lderness:  

A Human–Robot  In tegra ted Approach



16

Production Line

Machining Assembly QualityLogistics
Ispection & 
Mantainance

Logistics
Input/Output

Product Design Service & Customer CareProcess Design Management & 
Business development
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Factory 5.0

PRODUCTION PLANT

Machining Assembly QualityIntra-Logistics Inspection & 
Maintenance

Logistics
Input/Output

Product Design Service Process Design Management 
Inspection & 
Maintenance

Logistics
I&O

QualityAssembly &
Manufacturing

HEADQUARTER



Operator/supervisor 
Cosberg, Italy

Robot avatar, 
Brazil 

Robot avatar, India

SME
machines for the automation of assembly 
and testing processes

Inspection & Maintenance Process Transformation

SOLUTION AWARD 1°Place
Best industrial robotic application 2023

F. Negrello, ... M.G. Catalano “Towards Robot Avatars in Industrial 
Applications”, I-RIM 3D @ RobotHeart, Milan, 2022.
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A.Duz, ..., M.G. Catalano. “Robotic Autonomous Loco-Manipulation For Logistics In Industrial Plants”, I-RIM 3D @ RobotHeart, Milan, 2022. Best Paper Award



Adriano’s Temple, Rome
9 Months Running 
6 hours/day



Factory 5.0
HARMONY 

Human-Assisted Robotic 
Manufacturing for 

Optimized New Yield
bando Collabora & Innova

Industrial 
Metaverse



Robotic Agents Collaborative Machining & Assembly Processes

Inspection & Maintenance

Quality Control



Innovative and Deployable Robotic Solutions 

for Complex Industrial Challenges endowed by

Domain: Robotics

Action Plan
Further invest i) soft robotics, 

ii) human-robot interaction, 

iii) bio-inspired approaches

Invest neuroscience & robotics to 

advance embodied AI 

Invest in humanoid robot design. 

Invest in maintaining a 

technological edge via industrial 

partnerships

Technologies for Sustainability

Brain and Machines

Teaching Science to Computers

Technologies for Healthy Living

ISTITUTO ITALIANO 
DI TECNOLOGIA

Physica l AI  Technologies  for  
Human-Robot  CoEvolut ion

N
u

B
o

ts





Principal Investigator
Claudio Semini





Chief Engineer IIT –  Dynamic Legged Systems Lab

Formazione
MSc in ingegneria meccanica (Università di Bologna)
PhD in materiali e metallurgia (University of Birmingham, UK)

Esperienze
ENEA (Faenza, Italia)
Manufacturing Technology Centre (Coventry, UK)
Technogym

Oggi
Sviluppo di nuovi robot quadrupedi presso il Dynamic Legged 
Systems Lab



Quadrupedal Robots:
Traiettorie di ricerca e sfide future

Matteo Villa, PhD
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