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Development of a Mouse-Shaped Haptic Device
Utilizing Cooperative Sensory Properties of Visual and Somatic Senses
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Abstract: Human recognizes externa information by integrating several sensations. The visua sense has a
primacy over somatic sense. We believe that the movable range of the haptic device does not necessarily have
to be completely satisfied that of humans because we believe visual sense can compensate displacement for
the difference between the displacements of them. In this paper, a mouse-shaped haptic device utilizing these
human characteristics is proposed. To evaluate its efficiency, we carried out three implementations utilizing
virtual reality system.
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1 Thefunctional position and the names of joints
Potentiometer 1 Torsion sorina |
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Axis of the motor

Sliding mechanism Rotation shaft
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(b) Side view

2 Outline of structure design
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3 Mode of displaying force feedback
1 Dimensions of each finger
I, [mm] l,[mm] q [deg]
Index finger 40.2 75.3 62
Middle finger 49.8 49.0 64
Ring finger 421 38.1 34
Thumb 64.5 87.8 86

4 Developed haptic device
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5 VR system of using the developed device
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x = (d, cos(q, ) +d, cos(q, +a,)+ d; cos(a, +a, +,))sin(a,) (4)
y= (d1 cos(q1)+ d, cos(ql +q2)+ d, cos(ql +d, +q3))>cosq4 5)

z=d,sin(q,)+d,sin(g, +q,)+d,sin(g, +q, +a,) (6)
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