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Investigation of involuntary crossmodal expressions on the skin of a
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Abstract:

In this paper, we introduce a unique combination of multiple involuntary expressions,

such as goose bumps, sweats, and shivers, on the skin of a robot that represents instinctive fears.

Humans express not only voluntary but involuntary modalities including physiologic reactions.

These involuntary expressions are expected to realize the life-like or human-like presence of the

robot. The unique expression of a strong fear is represented not only by the facial expressions

but also by the combination of involuntary goose bumps, sweats, and shivers, and so on. Our

proposed method adopts multiple thin rods under the robot’s skin for generating the goose bumps.

A vibration motor and a water tank with a balloon are also attached to the system to create

combined expressions.
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A:(al:goose bumps,a2:no goosebumps)
B:(b1:profuse sweat,b2:sweat,B3:no sweat)
C:(cl:body shivering,c2:no body shivering)

D:(d1:forehead,d2:back of robot,d3:arm)
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