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Understanding Tactile Functions that Contribute to Human Dexterity Based on
Reproductions of Cutaneous Sensation with Real-time Simulation

Konyo, Masashi
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The aim of this study is to establish a tactile cyber-physical system (CPS)
that simulates contact between the fingers and an object at high speed in real time, reproducing
cutaneous sensation with a distributed tactile display. Additionally, it seeks to empirically
investigate human grasping and manipulation strategies. To establish the fundamental technologies,
we have developed: 1) a world-class distributed tactile display technology with 32 channels at the
fingertips using suction stimulation; 2) real-time, high-speed finite element simulation
technologies for flexible objects, multiple contacts, and friction; and 3) a multi-finger
manipulation environment that can independently present skin sensations and force sensations. In the

experiment, a similar trend to that of real manipulation was confirmed, suggesting that the
distributed tactile perception of the contact surface is involved in the perception of conformity
during grasping.
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