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A Basic Study on Tele-existence of the Haptic Sense
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Tactile information processing was studied based on psychophysical experiments in order to design
tactile displays and sensors for tele-existence robots or virtual reality devices. The identification
characteristics of the tactile sense concerned with the quality of materials were investipated when
human fingertips touched the surface of various materials. In addition to obtaining the tactile
characteristics, the temperature change of the skin surface of a fingertip was measured when the
fingertip contacted the surface of materials. From these experimental results, the temperature
difference from the normal skin temperature was found to be very impertant to recognize what kind of
materials contacted the skin surface. Moreover, it was found that the identification characteristics
were different between a passive touch and an active touch. Next, the tactile display for presenting
the quality of materials was designed on the basis of the above experimental results. The tactile display
system was composed of a Peltier element and a PID controlier. It was proven that the tactile display

has the ability to easily present a similar quality of materials to real objects.
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Pig. 3. The amount of iransmitted information in the
case of a passive touch g a function of temperature inside
the incubator.
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Fig. 2. Temperature change (4T) of the skin surface
after subjects touched the sample materials as a function of
temperature ingide an incubator.
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Fig. 4. The amount of transmitted information in the
case of an active touch as a function of Lemperature inside
the incubator.
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Iig.5 Block diagram

of the tactile display for

presenting quality of materials by using Peltier elements.

Fig. 6 Photograph of the tactile display composed of
Peltier elements.
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Fig.7 Comparison of the identification characteristics
of real objects with these of virtual objects produced by the
Peltier element display.
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