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A Sensor-Actuator Integrated System with a Patterned IPMC

— the interference of actuation to the sensing signal —
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Abstract:

Tonic polymer-metal composite (IPMC) is a low-voltage driven soft actuator, and it can be also used

as a sensor. In case of simultaneous utilization of sensor parts and actuator parts on a patterned IPMC film, the
actuating input is considered to interfere with the sensing signal. In this paper, we demonstrate the interference
based on the experiments, and consider the possibility of the sensor-actuator integration.
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Fig. 1: Patterned IPMC film
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Fig. 2: Experimental setup
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Fig. 3: Experimental results (leaked voltage)
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Fig. 4: Experimental results (sensor signal)

00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
O0O0Fig. 4000000000(a)(b)00000000
00000000000000000000000000
00000()0000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000000000000000()0000
00000000000000000000000000
00000000000000000000000000

experlmem
1 simulation ----- i

CANNT S
VYV VLV

time [s]

0.!

@

=)

voltage [mV]

-0.!

@

(a) modeling of leaked voltage

0.6

LA NAAA
ol \/ \/ \/ \/ V

-0.6

T
experiment ——
estimation - 1

displacement [mm]

time [s]

(b) estimation of displacement

Fig. 5: Estimation results
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