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Tactile Sensing Using Non-Linear Elastic Property
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We propose a new sensor element for a tactile sensor skin which covers a large area such as a whole surface of a robot.

One strategy to improve the ability of a tactile sensor is to make sensor elements very small and to array them in high

density. But there are difficulties in the wiring of vast amount of elements. Our sensor elements are based on another

strategy; the density of sensor elements remain low and the element acquires not only contact force but contact area. The

non-linear elastic property of urethane foam is used to realize such performance. This paper provides the structure and

theory of our tactile sensor element, and presents experimental results.
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Fig. 1 Cross-section of the sensor element.
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Fig. 2 Supposed surface stress o(x,y).
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Fig. 3 Simulation results. Calculated AC; for various (£, S)s.
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Fig. 4 Simulation results. Calculated AC, for various (£ S)s.
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Variation of G2 [pF]

Variation of C1 [pF]

Fig. 5 Simulation results. Calculated (AC;, AC,) for various
(# S)s.
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Fig. 6 Experimental setup.
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Fig. 7 Experimental results with the flat base. Measured
(AC,, AC)) for various (F S)s. A: D=0.5 [mm], B:
D=1 [em], C: D=2 [cm], D: whole area.
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Fig. 8 Cross-section of the curved base.

5T L5
C r4 /,_l
L] ~ /7
P
) B w _I:J’/ D
pire 1 L
& £
5 - il o
U 'f ~
5 Ll
2 i K
= S
= sﬁ'w*‘f : |
~-0.5 05 1 15 2 25
_0_5 1=
Variation of C1 [pF]

Fig. 9 Experimental results with the curved base. Measured
(AC;, AC;) for various (F S)s. A: D=0.5 [mm], B:
D=1 [cm], C: D=2 [cm], D: whole area.
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