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Dynamic tactile shape display for fingertip
Yasuyuki Yamada

Abstract

The demand on haptic interaction with virtual objects in cyberspace is rising
based on development of stereoscopic image presentation device. Devices to present
haptic interaction between users and the objects have been proposed. Conventional
haptic devices cannot change their surface shape and they are not able to represent
local shape on users’ fingertips, which is important for force/tactile interaction.

This research aims to develop a haptic shape display to present the local shape
of an object. Particularly, the author uses a pin-array device for the shape display
with ultrasonic linear motors in order to make the device smaller. In addition,
implementation of small displacement sensor with resistors enables presice shape
representation even in interaction with user.

The author produced a height-variable pin module composed of an ultrasonic
linear motor, a resistor and a feedback controller. As an evaluation of the device,
the author investigated the frequency response. The cutoff frequency was 5 Hz which
is high enough for dynamic shape representation. Additionally, system response can
improve because the gain margin was more than 6 dB and phase margin was 57 /6.
In dynamic shape presentation experiment, participants perceived wave direction
within error of w/4. The proposed device enables us to perceive virtual objects’
dynamics with our tactile sensation and is expected to present haptics in game or
medical simulator.

Keywords[] ultrasonic linear motor, pin-array, tactile, shape display,

displacement control, fingertip size, dynamic body
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