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Psychophysical Influence on Tactual Impression by Mixed-Reality
Visual and Audio Stimulation

— Evaluation of lllusions That May Occur in Industrial Application Use—

Mami Kagimoto™, Asako Kimura™, Fumihisa Shibata™*, and Hideyuki Tamura™

Abstract — In mixed reality (MR) environment, a touchable object can be changed its
appearance by superimposing a computer generated image (MR visual stimulation) onto it. In
this paper, we focus on the “roughness” as one tactual impression, and study the effects of MR
visual and audio stimulation on tactual impression with some systematic experiments. We has
investigated that MR visual stimulation causes the different tactual impression from a real
object. Meanwhile, it has been indicated that touch impression could be also affected by audio
stimulation generated stroking the object. Therefore, it would appear that touch impression is
more affected by MR visual and audio stimulation. As the result of experiments, MR visual
and audio stimulation much more affect it than MR visual stimulation.

Keywords: Mixed Reality, Tactual Impression, Psychophysical Influence, Visual and Audio

stimulation.
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Fig. 1 Stimuli Presentation
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Fig. 2 Artificial Rough Surface
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Fig. 3 Touch Sound Generated from RP Object
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Fig. 5 Frequency Analysis Result of the Touch Sound
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Fig. 7 Difference of Frequency Energy between Fingernail and
Palm Touch Sound
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Fig. 6 Frequency Analysis Result of the Touch Sound (Palm)
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. HEOHFDOEE 0.8 1.0 1.2 1.4
B35 R
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Fig.8 Experimental Environment
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Fig. 9 Result of Experiment 1
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Fig. 10 Result of Pared Comparison in Experiment 1 (Rough 3)
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Table 2 Result of Experiment 1 (Rough 3)
Number of Subjects Who Perceive Right Object as Rougher
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Table 3 Result of Experiment 2 (a)
Number of Subjects Who Perceive Rough 3 as Rougher
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Table 4 Result of Experiment 2 (a)
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Table 5 Result of Experiment 2 (b)
Number of Subjects Who Perceive Rough 3 as Rougher
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Table 6 Result of Experiment 2 (b)
Number of Subjects Who Perceive the Objects
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