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Robotics @ PRISMA Lab

V 13 Postdocs + 14 PhDs + 7 A/T staff
V 25 EU projects in last 18 years (incl. 2 ERC Grar
V Partnership w/ 180 foreign institutions & compan....
V 10 Patents + 35 Awards in last 20 years
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x Aerial Robotics

Al & Cognitive Robotics
Dynamic and Legged Robotics
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x Medical Robotics

V Startups
x Neabotics
x Herobots
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A Coordinate-Free Framework for Robotic Pizza
Tossing and Catching

Aykut C. Satici, Fabio Ruggiero, Vincenzo Lippiello, Bruno Siciliano

PRISMA Lab
Department of Electrical Engineering and Information Technology
University of Naples Federico Il
www.prisma.unina.it
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DynamiManipulation 7/34

A Shared control t
enforcdriction
constraints

A Autonomous
orientation

regulation
A Haptic guiding
Interface

A Human subject
study
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DynamiManipulation 8/34

A Nonprehensile
pushing manipulati , -
. . zia — Loria
, W|thCO|tnp||a.nt- rObOW "l‘==== (pﬁﬁn? V2
A Enforcingassive LAB O @
behaviow.r.texterne
physical interactior Compliant Non-Prehensile Pushing Manipulation
A Optimizatidmased

_ Francesco Cufino, Mario Selvaggio, Fabio Amadio, Fabio Ruggiero
pushingontroller

PRISMA Lab
A Department of Electrical Engineering and Information Technology
A Energy tarbased University of Naples Federico Il
Ve|ocity S@Ioint WWW.prisma.unina.it
modulation LARSEN/HUCEBOT team

Inria, Université de Lorraine, CNRS, LORIA

ABB Corporate Research Center
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DynamiManipulation 934

Ve

A Analogy between fwahensile manipulation and legged robots
A Duality betweemailtifingered gragmdmultiegged stance
A Inquasstatic walkinimagine the biped instantaneously manipulating the Earth
A Inquasstatic manipulatiomagine two fingers manipulating a sphere

{X
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Dynamitanipulation 1034

A Connection between manipulation path and locomotion path
A Twelink walkds similar to the corresporrdingrehensile object manipulation

A Stability conditions in the support phdkafetabiped rolduve a similar structure of dynamic grasp
conditions in the carrying phasegadlang system
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DynamiManipulation 11/34

A Gaitgobustifiedy compensating for disturbances acting at both centre of mass and leg
A Momentunand acceleratibased observaare combined to use only measured sensory data
A Bothswing and stance legs disturbareesnsidered

Legged robots need to navigate through challenging environments.

An observer is usually employed to retain the balance when the robot is subject
to external disturbances.
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DynamiManipulation 1234

A (Nonprehensile) manipulation skills merged while walking
A Comprehensivgolebody controlifar both walking and manipulation

A wall with a narrow gap
force the robot Scenario

to lower itself

Blocks with different heights
and friction coefficients
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Autonomoudanipulation 1434

A Variablémpedancparameters
D = ae~ 7l 5
A : I)\flﬁf(a + barctan(c(D — d)))

0
5

10 20 a0 60

30
D [Ns/m]

A L1: constant mass, low value (close
minimum value within stability regio

L2: constant mass, high value

L3: constant &b, set as minimum
value within stability region for any
damping

A L4: minimum (variable) T within stability
region fainydamping D

A
A
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Autonomoudanipulation 1534

A The concept A Differential mapping

A Tendon couplings and muscle activation A betweeiMotor Synergies Subspace
patterns lead to movement coordination  andCartesian Space

A A mathematical framework T =dJp, o
A Mapping from human hand fingertip A Synergies Jacobian
positions to robotic hand joint positions T, = JInS,S,
A PCA

First Synergy

Muscles and Tendons in the Hand
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Autonomoudanipulation 1634

feedforward tefor hangreshaping
the configuration selected withiiatisetused for
synergies computation on the basis of the similarities fjelated to
the object shape and size, and to the grasp type
namely power, precision or lateral grasp

local adaptation

. . + ) m
realized in a synelmsed dx, —>(;:)—>Q—> K J ;‘fm ]—J> f 7s, <

framework exploitiagce
and position feedback| | dx,

grasp optimization e
synergypased quality index
relying on force cloqun@perty

current regulation
to avoid high contact forces
- i J
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Autonomoudanipulation 1734

Reinforcement Learning
First Trial

Initiapolicyparameters

Initial : 5 Final
parameters I i parameters
. ! | ExploratidExploitaticnadeoff
Syneg%aseCDollcxsearchnemw/---- ----------------- v
Rewardunction

6c International Conference on Robotics , Computer Vision and Intelligent Systems Marbella w4 March 2026



Gﬁ 539 Depdlietizigell
LA Autonomoudanipulation 1834

C U..

Robotic Depalletizing Cell
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AeriaManipulation 2034

\

A Omnidirectiona
basetflted
octocopter

A 7-DoF industriaj
robot arm

A Modular end
effector

A High payload
capacity
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AeriaManipulation 2134

A Fullyautonomo
assembly syste

X8 drone base

6-DoF active
robot arm

A 1-DoF gripper

A
A

A Visual servoing
algorithm for
grasping and
deploying

SN
e
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AeriaManipulation 2234

A Tiltingguadcopt
with IDoF
A Autonomous

approach to th
surface

A Direct
force/torque
control
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AeriaManipulation 2334

A X8 drone base l,L
. ] ] — = 0 —
A Lightweight arn N
withelasticity
compensation
i . AERIAL-CORE
A Perching on AERIAL Cognitive integrated multi-task Robotic
energizedqwer system with Extended operation range and safety
lines
< Integration experiment - Aerial Manipulation
g P P
A Install, remove CATEC - ATLAS Tactical Center
devices
g - A LAAS P ,;ff 1) University of =
uﬁw ; ; EPFL CNRS ~ @t@ CATEG e Zurich™ Y S
% @ FuVex k» SDU-&~ endesa A
&3 Donecly e s
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AeriaManipulation 2434

A x8 drone base

A 5-DoF lightweig
robot arm

A Miniaturized 6
DoF force/torgL
sensor in the w

A Modular NDT tc

A Salvatore Marcellini, Simone D’Angelo, Alessandro De Crescenzo, Michele Marolla,
A UT . wr s
Vincenzo Lippiello and Bruno Siciliano
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Development of a semi-autonomous
framework for NDT inspection with a tilting
aerial platform

A EMAT
A Eddy Current PRISMA Lab
A Actlve InteraCtI( Department of Electrical Engineering and Information Technology

University of Naples Federico Il

force control

WWWw.prisma.unina.it
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Gﬁw Aeiia\NDInGHRif

A H6 drone base

A Hybridirone
endowed with
mobile base an
a robotic arm

A Circular end
effector

A Modular NDT t
A UT/EMAT
A Eddy Current

A Autonomous
landing
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Gﬁw AetiaDBeeWate PANalyS

A Hexacopterone

A Buoyancy capab

A Aerial multispect
monitoringnd
measurement in
deep wataf
biological and

polluting
parameters

Recovering bas
station for

autonomous 24
remote operatio
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HaptiSharedControl 2834

A Shareetontrotelerobotic systems are those in which a human operator
trades the control of the remote robot with an autonomous controller for
achieving a common goal

A The aim of tleitonomous contrdlles t o reduce the ope

mental workload when controlling a complex robotic system for a long time
period.

A In this contextaptic guidanogethods can be beneficial to inform the
operator about constraints acting on the teleoperation system

A Haptic shared contrehared control + haptic guidance
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HaptiSharedControl 2934

Dualarmsemiautonomous system

Visiohased control and collision
avoldance

A Haptic guidant@ avoid constraints
(Joint limits, collision, singularities)

A Human subject evaluation

A
A
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HaptiSharedControl 3034

Redundant seautonomous remote Sy;

Taskprioritizedhared control teleopera
(autonomous + human tasks)

A Haptic guidanogerface informing abo
constraints

A Passivitpased control

A
A

Slave Eye-to-hand
Manipulator camera

Autonomous tasks only are executed
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HaptiSharedControl 31/34

A Humasntheloopvirtual fixturé¥Fs)
generation/adaptation

A Variable impedart@ptic guidance
A Passivitpased control

virtual fixture |[{#
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HaptiSharedControl 3234

A Interactiveuturing stitch planner

A Comparison among
A Full teleoperation
A Supervised control
A Shared control using virtual fixtures . |
A Shared control using orientation m: , -, I S —

Shared control Mapping
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