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For paradigm shift of gait rehabilitation with haptic device for plantar surface
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The objectives of this study are follows; (1) investigations of functions and
roles of plantar haptic senses, (2) development of haptic device for sole, and (3) development of virtual
walking system with the haptic device. With regard to (1), three different senses of foot were
investigated, which are planter pressure on the foot sole, vibration on it and ankle motion of ankle
joints. The result showed that the distribution of the plantar pressure is a possible resource to
identify the shape, elasticity and tilt angle of the ground. With regard to (2), we developed a haptic
control unit by using a magnetic field sensitive elastomer (MSE) as a friction control surface.
Experimental results show that the mechanical property of the haptic unit can be modeled with the
adjustable friction element. With regard to (3), we developed software and hardware of the virtual
walking system with the haptic device.
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