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Robot Skin Based on Cell-Bridge Network
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“Cell-bridge network” is a communication system which consists of two-dimensional areas called “cells” and signal

transmission devices called “bridges”. In this paper, we propose a tactile sensor skin as one of applications of the system. In

this application, the cells are not only communication media but also parts of capacitive tactile sensor elements, and the

bridges not only transmit signals but also measure the capacitances of the sensor elements. The structure of the sensor

element is very simple; two layers of compressible insulators which are sandwiched between three pieces of stretchable

conductive sheets. The sensor element acquires a contact area in addition to a contact force within its sensing area. The

resulting robot skin is soft, stretchable, and suitable to cover a large area such as a whole surface of a humanoid robot.
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Fig. 1 Illustration of proposed robot skin.
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Fig. 2 Cross-section of tactile sensor element.
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Fig. 3 Simulation result. Calculated (AC;, AC,)s for various (£, S)s.

D is the diameter of S for a circular object.
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Fig. 4 Experimental result of 5 trials. Averaged trajectories of (AC|,
AG,)s for various (F, S)s with error bars representing maximal

deviations.
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Fig. 5 Equivalent circuit of measurement system.
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(a) (b)
Fig. 6 (a) Closeup top view of first prototype of CMOS LSI (5x5
mm?). (b) LSI packaged on flexible substrate (16x18 mm?).

(2) (b)
Fig. 7 Developed 2x2 tactile sensor array. Each sensor element is

40x40 mm?”. (a) and (b) are top and bottom views of the test model.
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