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静電容量センサ

https://ja.wikipedia.org/wiki/⽐誘電率

電気定数（真空の誘電率）

⽐誘電率

静電容量センサ
S = 100cm2の静電容量センサ
d = 1cmのときの静電容量



静電容量センサ

https://voltechno.com/blog/post-20037/ https://www.hioki.co.jp/jp/products/
detail/?product_key=1023

LCRメータArduino等の回路

「静電容量 Arduino」で検索

静電容量センサ
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ソフト歪みセンサ

新⽵ 純（電気通信⼤学）
Jun Shintake et al., Advanced Materials Technologies, 2018



ソフト歪みセンサによる曲げ計測
宮越 他, 第39回⽇本ロボット学会学術講演会（RSJ2021）
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Fabric-based Proximity/Contact Sensor
Sensor made of conductive fabric
Can detect approaching/contacting objects

Applicable to safety sensors of robots
Can cover curved surfaces of rigid/soft robots

■ → ■:Proximity
■:Contact

Variable Stiffness Link with Fabric Sensor

Variable Stiffness Link with Fabric Sensor



■:Proximity
■:Contact

―:Measured
―:Reference

Matsuno et al., IEEE RAL, 4(2), 2212-2219, 2019
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Soft Capacitive Sensing

𝑉௜௡

Force : F

Capacitance : c
Contact Area

Soft Electrodes

Soft Dielectric

Soft Capacitive Sensing

5 N5 N

6.7 pF 7.1 pF

Soft Capacitive Sensor

Soft Capacitive Sensing

Sensor Signal Processing Physical quantity

Sensor Physical quantity



Soft Capacitive Sensing
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Response for different areas

optimization

Matsuno and Hirai, IEEE RAL, 6(3), 5824-5831, 2021
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Soft Capacitive Sensing
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