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Tactile Display Using Shape Memory Alloy Threads
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and the Presentation of Tactile Sensations
by the Control of Pulse-signal Density

3890

YoHSUKE MizUkAMIT! and HIDEYUKI SAwADAT!

The paper introduces the development of a compact tactile display employ-
ing novel micro-vibration actuators using a shape-memory alloy, and describes
the presentation of various tactile sensations to a human skin by the control of
pulse-signal probability density given to the vibration actuators. The authors
have paid attention to the super-elasticity characteristics of a shape-memory
alloy formed into a thread, and have so far developed a thin tactile device by
driving each actuator with pulse current signal for generating vibrations. In
this study, we found novel tactile sensations presented by driving actuators

with randomly generated pulse signals. This paper describes the generation of
touch feelings such as texture information of objects and a rubbing sensation
by controlling the signal probability density, which was evaluated by the users’
experiments.
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Fig.1 Phantom sensation.
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Fig.3 Structure of micro-vibration actuator.
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Fig.4 Tactile display having 8 vibration actuators.
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Fig.5 Tactile stimuli generated by random pulse signals.
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Fig.7 Location of tactile sensation presentation.
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Fig.6 Example of randomly generated pulse signal.
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Fig.8 Pulse signal probability density.
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Fig.9 Signals generated by probability density functions.
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Table 1 Experimental results of tactile stimuli presentation.
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Fig. 10 Influence of o in probability density on the tactile sensations.
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Fig.11 Comparison of driving signals.
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Table 2 Experimental result of direction presentation.
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