2009/05/29

Soft Robotics

http://www.ritsumei.ac.jp/se/~hirai/

g
CMOS+FPGA

CMOS+FPGA | F‘ IE

i

Sensing Action
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Background (2/3)

Brain-nerve system

in signal
transmission
(30 — 50 ms)

Why humans can
manipulate objects
despite of delay?

Background (1/3)

Humans exhibit
outstanding dexterity

What's the sources
of dexterity

brain-nerve system
binocular eyes
tactile receptors
else?

Background (3/3)

Human finger

on
the reverse side

Differs from animals
&=
Does this structure - ’
contribute to '
dexterity? ¥



immobilization
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Simulation (1/3)

dynamic simulation based
on Lagrange formulation

kinetic and
potential energies

left fingertip right fingertip
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Simulation (3/3)

Comparison (2/2)
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{a) orientation (b} position

with /without tangential deformation

Simulation (2/3)

non-holonomic

fingers {

fingertips

_ } normal
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Comparison (1/2)

{a) orientation

(b} position

simulation vs experiment

rigid fingertips soft fingertips
el e A pair of 1-DOF fingers A single 1-DOF
grasping (2DOF) finger (LDOF)
stable grasping & 1 DOF and 2-DOF A pair of 1-DOF fingers
posture control fingers (3DOF) (2DOF)
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Robust Image Registration

occlusion

deformation illumination change halation
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