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Costruire 'umanoide per capire 'Uo

Gradi di liberta
Sensori propriocettivi 36 1
Sensori tattili 12 2

Sensori Visivi 2 3




Una piattaforma robotica per validare un modello
dell’apprendimento della coordinazione senso-

motoria per la presa nel neonati B |
¥ e S £

Obiettivi:
Migliorare le conoscenze
sulla connettivita cerebrale
(architettura) e sull'attivita
cerebrale (funzionalita),
riguardo la coordinazione
senso-motoria nella presa
nel bambini

Integrare una piattaforma
robotica per la presa e la
manipolazione per validare

i ol s 4: & 4"4" & 4) &"46 & 54
modelli neurofisiologici delle 24 a4 A- p
5 fasi di apprendimento della %1 & %
coordinazione visuo-tatto- / [
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motoria nel heonatli 8..-& 48,/?204
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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

Copyright (C) 2005 Takanishi Lab.



RobotCub
~
#
- J
(W ARTS )4 &) &< 3 % 45 % g ¢ o)
\ e Y~ -l " B=& ! - 87'C( 4 +.CD/+.C,& 8..+4 '-\j}f;fgl



From Swimming to Walking with a
Salamander Robot Driven by a

Spinal Cord Model

Auke Jan Iispeert."‘ Alessandro Crespi." Dimitri Ryczko,>? Jean-Marie Cabelguen®?

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

An amphibious salamander robot demonstrates how a
primitive neural circuit for swimming can be extend ed by
phylogenetically more recent limb oscillatory cente Is 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.
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CPG Model and the Robot

Fig. 1. Corfiguration A .
of the (PG mode. (A) i
and salamander robot d MLR i =— RBrainstem

(Bl The robat is diven
by 10 d: motors, which {.} ‘Jx ,fl: CPG medel

for the spine (black

ditks in the schematic

view of the robot) and 1

four rotational jaints N
for the limas (black ' /
Eﬂimm}. The CFG is 2 . 10 :
composad of a body |
'CH;"—"'E dﬂUI:Il.'E 'I'hﬂin 22 ;| ez L -
of 16 oscillabors with
nearest-neighbor cou-
F.ll'ﬂ'l_:l for dmmg the | ——
spine motors—and a o ] [ J
limb CPG—4 oscil- i
lators for driving the .
limb motors, The out- 1
puts of the oscillstors
are used to determine
the setpoints ¢y (de-
sired al‘lljﬁ} pmvi:led o L
proportional-derivative .
(PD) feedback controllers
that control the motor
torgues (through their
voltage V) given the actual angles §y. The CPG model receives Laft and right drives ¢ representing descending signals from the MLR region in the arain
stem. The velocity, direction, and type of gait exhibited by the robot can be adjusted by modifying these two signas.

aduate six hinge jaints : _/ (gpinal cord)

PD cortroller
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WASEDA UNIV.

Dental Robotics: Clarify Human HRI
Mastication with Mastication Scientists

Artificial Muscle  Tendon Driving Real Human Dry Skull
Actuators Wires

Height : 510 [mm]

Width : 450 [mm]
Depth : 600 [mm]

9 DOF

-9 AC Servo Motors

-Wire Drive
-Nonlinear Viscoelasticity

With OKINO Industries




WASEDA UNIV.

HRI

Designed using Human Mastication Model

| Jaw Training Robot for TMD Patients

Patient Manipulator Controller Display




Jaw Training Robot and Patient
i Simulator Robot for Exploring New

Robotic Treatment Methodology




Flutist Robot for Simulating Human

‘L Flute Playing:WF-4
& l -
AR = @
: Pl Professional
- Flutist: Mr.
Kunimitsu
Wakamatsu
SolidWorks =0 %_,._..

GIFU-WASEDA WABOT-HOUSE Project



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

Robotica In

chirurgia







Da VInCI SyStem’ * Master-slave
Intuitive Surgical Inc. manipulator

equipped with

T o - 2 articulated
L # i joints at the
et | Y tip of the

surgical

Instruments

allowing 7
I 8 degrees of
o B freedom

.| * Mimics the
movements of
' surgeon’s

wrist and

. ol o -
— | i . .
Y a8 F’ L fingers in the
D gl | @ abdominal or

thoracic cavity

r




The Evolution of Surgery

‘\ Legmrd b T sl 1 Fawled



A system for spinal endoscopy

Integrated Tool
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Segmentazione delle iImmagini
endoscopiche

1
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“Inchworm” locomotion

Central elongator

Typical colonoscopy prototype
B Diameter : 24 mm

! Retracted Length : 115 mm
Elongated Length : 195 mm
Stroke: 80 mm
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Scuola Superiore
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Una capsula robotica
per esplorare il corpo
umano
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Microrobot riconfigurabili
per I'esplorazione del
COrpo umano




Ingegneria BBoyodimiioza

Robotica In

riabilitazione
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Macchine robotiche per la
terapia riabilitativa
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ENG efferent signals recording (patient’s
intention detection)

Afferent nerves stimulation (to provide sensory
feedback to the patient)

The CYBERHAND Project
IST/FET-2001-35094



ARTS Lab

Advanced Robotics Technology and Systems
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Robotica per I'assistenza a
disabili

Stazioni robotiche fisse
Manipolatori su carrozzina
Carrozzine intelligenti
Robot mobili

Sistemi robotici distribuiti ed ambienti
intelligenti
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