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Cognitive experiments for hardness discriminability
by a stiffness display apparatus

Koichi NAKAYAMA, Naomi INOUEH,

We are aiming at developing a force feedback haptic device that presents the feeling of hard-
ness to bare fingers. In this paper, the hardness perception of human fingers is investigated
by experiments. First of all, an experimental apparatus was developed that can control the
position of a plate at the accuracy of 1 um every millisecond. The maximal force output and
acceleration are 250 N and 200 m/s?, respectively. Next, the trajectory of the finger that
collides with a virtual object is reproduced with the experimental apparatus. The ability
of discriminating the hardness of objects with bare fingers is measured by the apparatus.
The experiments showed that to render the hardness of objects, it is necessary that the
acceleration is 20m/s® or more, the control cycle should be 40 millisecond or shorter, and
the overshoot of finger position is 2 mwmn or less.
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