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Realization of very small haptics display under simultaneous estimation of force
and position
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The essence of this research can be summarized as follows. (1) As a unit
element of the 2D surface haptics actuator, a new position senseless scheme was proposed, and the
fast estimation of force and position was realized by the improvement of filters and circuits. As a
result the cut off frequency of arroximatelylO0 Hz was achieved as for the position response. (2) A
bilateral control of the position and force was realized using two of unit elements of above
mentioned haptics actuators. (3) A theoretical analysis of the plural actuators is performed and the

basic characteristics are clarified. (4) A ?rototype of 2D actuator was constructed, but the size
became large. (5) As for candidate of a small actuator, one stator and 2 stators type small actuator
was experimentally constructed. The size is 4 mm length, 4 mm width and 28 mm height.
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