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Abstract: A flexible capacitive sensor based on multi-layer(three-layer) dielectrics is proposed to
measure finger joint angle with wide range and low threshold. The sensor consists of silicon
rubber films and ionic conductors with excellent water retention. When a finger adherent the
sensor is bent, the finger joint angle can be obtained from the change in capacitance induced by
the strain. The strain sensing principle of the sensor is investigated with experiments and theory.
The theoretical model to describe the relationship between input (finger joint angle) and output
(change in capacitance) is proposed on the basis of the strain sensing principle. Then the
quantitative relationship is verified by experiments, and the results are in a good agreement with
the theoretical model. The results show that the sensitivity of the multi-layer sensor is 3. 5 times
higher than that of the single-layer sensor composed of a dielectric and two ionic conductors, and
that this multi-layer sensor has the ability to measure the angles of the finger joint from straight

to fully bended state with a resolution less than 1°. Therefore, this multi-layer sensor has the
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advantages of high sensitivity, wide measurement range and low threshold. It is beneficial to

precise measurement of finger joint angles for the rehabilitation training patients and manipula-

tor.

Keywords: rehabilitation training; knuckle motion; flexible sensor; ionic skin; joint angle
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