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HumanHuman modelmodel

���������	�
ModelModel ofof

interactioninteraction

World World modelmodelWorldWorld
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Costruire l’umanoide per capire l’UomoCostruire l’umanoide per capire l’Uomo
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Gradi di libertà 25

Sensori propriocettivi 36

Sensori tattili 12

Sensori visivi 2



Una piattaforma robotica per validare un modello 
dell’apprendimento della coordinazione senso-
motoria per la presa nei neonati

Obiettivi:
� Migliorare le conoscenze 

sulla connettività cerebrale 
(architettura) e sull’attività 
cerebrale (funzionalità), 
riguardo la coordinazione riguardo la coordinazione 
senso-motoria nella presa 
nei bambini

� Integrare una piattaforma 
robotica per la presa e la 
manipolazione per validare 
modelli neurofisiologici delle 
5 fasi di apprendimento della 
coordinazione visuo-tatto-
motoria nei neonati
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Un robot umanoide come 
modello del cammino umano

4
�%���
�����
4
��
�53'

WABIAN come simulatore dell �Uomo e strumento per la 
progettazione e la valutazione quantitativa di sipo sitivi di 

supporto alla deambulazione
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The transition from aquatic to terrestrial locomotion was 
a key development in vertebrate evolution.

An amphibious salamander robot demonstrates how a An amphibious salamander robot demonstrates how a 
primitive neural circuit for swimming can be extend ed by 
phylogenetically more recent limb oscillatory cente rs to 
explain the ability of salamanders to switch between 
swimming and walking. 

The model suggests neural mechanisms for modulation of 
velocity, direction, and type of gait that are rele vant for 
ALL tetrapods. 



CPG Model and the Robot



Artificial Muscle
Actuators

Height : 510 [mm]
Width : 450 [mm]

Tendon Driving
Wires

Dental Robotics: Clarify Human Dental Robotics: Clarify Human 
Mastication with Mastication ScientistsMastication with Mastication Scientists

Real Human Dry Skull

-9 AC Servo Motors
-Wire Drive
-Nonlinear Viscoelasticity

Depth : 600 [mm]

9 DOF9 DOF

With OKINO Industries



Patient Manipulator Controller Display

Jaw Training Robot for TMD Patients
Designed using Human Mastication Model

Doctor Manipulator



Jaw Training Robot and Patient Jaw Training Robot and Patient 
Simulator Robot for Exploring New Simulator Robot for Exploring New 

Robotic Treatment Methodology Robotic Treatment Methodology 



Flutist Robot for Simulating Human 
Flute Playing:WF-4

GIFUGIFU--WASEDA WABOTWASEDA WABOT--HOUSE ProjectHOUSE Project

Professional Professional 
Flutist: Mr. Flutist: Mr. 
Kunimitsu Kunimitsu 
Wakamatsu Wakamatsu 



Modeling of Human Speech 
Production Using Talking Robots: 
WT-3/4

WasedaWaseda DaigakuDaigaku ((WasedaWaseda University)University)



�������������	�
�������
�		�����
���
�
���	�� �������
	�����

���������	�
��
�	�
����	
��

�	����������������������������	��

�������������	�
�������
�		�������������
�

�	�
����	
��
�	�	��	����



Robotica in Robotica in 
chirurgiachirurgia

Ingegneria Ingegneria BioroboticaBiorobotica

chirurgiachirurgia



Il robot chirurgico “Da Vinci”Il robot chirurgico “Da Vinci”



Da Vinci System,
Intuitive Surgical Inc.

• Master-slave 
manipulator 
equipped with 
2 articulated 
joints at the 
tip of the 
surgical 
instruments 
allowing 7 allowing 7 
degrees of 
freedom

• Mimics the 
movements of 
surgeon’s 
wrist and 
fingers in the 
abdominal or 
thoracic cavity



The Evolution of Surgery
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A system for spinal endoscopy

Integrated Tool
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Information Society 
Technologies
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Segmentazione delle immagini Segmentazione delle immagini 
endoscopicheendoscopiche
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“Inchworm” locomotion

Distal clamper

Proximal clamper

Central elongator

Typical colonoscopy prototype
Diameter : 24 mm
Retracted Length : 115 mm
Elongated Length : 195 mm
Stroke:   80 mm

Proximal clamper



Fantascienza…?Fantascienza…?



…o sogno ingegneristico?…o sogno ingegneristico?



Una capsula robotica 
per esplorare il corpo 

umano

Scuola Superiore Sant’Anna, 
Pisa



Microrobot riconfigurabili 
per l’esplorazione del 
corpo umano

Scuola Superiore Sant’Anna, 
Pisa



Robotica in Robotica in 
riabilitazioneriabilitazione

Ingegneria Ingegneria BioroboticaBiorobotica

riabilitazioneriabilitazione



Macchine robotiche per la Macchine robotiche per la 
terapia riabilitativaterapia riabilitativa
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Una mano Una mano 
bionicabionica
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� ENG efferent signals recording (patient’s 

intention detection)

� Afferent nerves stimulation (to provide sensory 
feedback to the patient)
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The CYBERHAND Project
IST/FET-2001-35094





Robotica per l’assistenza a Robotica per l’assistenza a 
disabilidisabili

� Stazioni robotiche fisse
� Manipolatori su carrozzina
� Carrozzine intelligenti
� Robot mobili
� Sistemi robotici distribuiti ed ambienti 

intelligenti
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