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My Home

City
1,000,000 inhabitants
Pole of Mediterranean culture
Historical and holiday sites
5 universities + several science institutions

University
Founded in 1224 by Emperor Federico Il
(oldest public university in Europe)

90,000 students

School of Engineering founded in 1811
by King Murat (oldest in Italy) U N VERS‘TA DEGL STUD' DI

15,000 students (5,000 graduate) NA POU FEDER‘CO |
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The ICAROS Center
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The Textbook







The Handbook




Springer Handbook of Robotics

Editors: Bruno Siciliano, Oussama Khatib
Multimedia Editor: Torsten Kroger

SPRINGER NATURE



Our Research Portfolio
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Robotics

commangfm/hand haptical data

control



Artificial Intelligence

Computers mimicking
functions and logics of
human mind

Cortical homunculus



Moravec Paradox

[t is comparatively easy to make computers
exhibit adult level performance on intelligence
tests or playing checkers, and difficult or
Impossible to give them the skills of a one-year-
old when it comes to perception and mobility



Al, Robotics, Asimov and Engineering

We cannot leave to Al decisions which may have
safety,- moral and legal consequences because we
cannot ensure the outcome.

Yet we can have Al in robotics with proper technology



The Big Challenge

Manipulation . _Cognition



Body vs Mind




Physical Artificial Intelligence

The big challenge is found at the
intersection of Robotics and Al

Physical Artificial Intelligence is
MUCH harder (Moravec)

Al is not deterministic and
“blind” use in robotics can be
potentially dangerous



Technology (ICT)
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automobile
chemical

electronic
food

From Factories to Our Homes

aeronautics
aerospace
subsea
rescue

service

domestic
edutainment
rehabilitation

medicine




Innovation

AN

s, Industrial

Industrial Robotics Evolution

Mobile
manipulators

3rd Robotics wave

- Combined mobility & manipulation
- Intelligence
- Intuitive operation

,

Compliant
@® robots

2"d Robotics wave

DNICS

- Simple programming & operation

robots
15t Robotics wave

- PC
- Off-line Jprogramming

Time



Industry 4.0
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Robots as Job Killers?




Levels of Autonomy
LO L1 W L3 L4 L5

r . No hurman

f'd‘“.. 1 reedsto be in
the loop, and
the robot can
perform an

entine surgery.

Robot isable to
make decisiors
but underthe

supervisionofa
qualified
O parator,

Operator
selectsand
r approvesa

Operator parforme surgical plan,
all tasks ircluding Operator and the robot
monitoring. h mMaintaire parformsthe
gererating discrete cortrol procedure
perforrmance Operator of the system, autormatically
Optiors, selecting mMairtairs and the robot but withclose
the optionto continuows canperform surgical
perform ([decision controlofthe certain oversight by
rmaking) and systemwhile the operator- hrman.
executing the robot provides initiated tasks

decizion rmade. cernainasistance. autormatically.

No Robot Task Conditional High Full

autonomy assistance autonomy autonomy autonomy automation



Challenges and Outreach

New emerging areas New communities of users and developers
Biomechanics

Haptics Most striking advances happening at intersection of disciplines
Neurosciences

Machine learning Future developments and expected growth of field largely
Virtual prototyping depending on scientific cooperation
Animation

Surgery Robotics technology becoming ubiquitous, distributed and

Sensor networks embedded into smart environments



Robots & Humans

A future where robots are more social
than solitary

Robots will enhance human work and life
rather than replace us in our homes,
hospitals, factories, farms and freeways




Roboethics

Ethical, legal, societal and economical (ELSE)
issues for design, construction and use of
robots

Cohabitation of humans with robots
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bruno.siciliano@unina.it
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