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Modeling of Texture Perception Mechanism for Tactile Display and Sensor
Hirokazu Shirado™' and Takashi Maeno
Abstract — It is necessary to ascertain the texture perception mechanism of humans in

developing tactile devices that create or detect lifelike texture. In other words, we need to
clarify what sort of information (stimulus) has to be combined and applied to the human skin
to be recognized as texture of real material. In this paper, the relationship between object
surface physicality and texture perception is discussed through multivariate analysis. We often

quantified the tactile sense and texture perception through sensory evaluation.

From the

results, we built a model of the relationship. This model helps derive the tendency toward
different types of texture such as metal, wood, plastic, fabric, etc., from object surface
physicality; surface roughness, heat transfer property, and modulus of elasticity.
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RYT AT L 1.0x10° 4.0x10" 2.8x10° 4.2x107 3.4x10° 4.2x10
F=h 1.5x10° 3.6x10"  3.3x10° 5.5x107 4.2x10° 7.2
EET b 1.4x10* 3.4x10"  3.8x10° 4.0x102 1.3x10° 2.3
~p7 1.1x10* 6.2x10™" 9.5x10° 1.6x10™ 2.5x10° 7.8x10*
A4 1.9x10° 4.1x10"  9.5x10° 1.6x10™ 8.5x10° 5.4x10
e 9.7x10? 8.4x10"  9.5x10° 1.6x10" 8.8x10? 7.7x10*
s 4.0x10? 3.1x10" 9.0x10° 6.0x107 3.3x10° 4.5x10°
Fava 2.5x10° 3.1x10"  2.9x10° 3.7x107 4.7x10° 1.5x10
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FIATF 1—)L 2.1x10° 9.3x10™ 2.9x10 3.8x107 2.4x10° 2.2x10°
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B =L 2.6x10 2.0 1.4x10° 1.6x10™ 2.7x10° 3.4x10°
RYTLZL TN 4.6x10° 1.0 1.2x10° 1.5x10" 2.4x10° 1.3x10?
A =N 1.2x10° 1.3 9.2x10° 1.3x10™ 3.9x10° 6.9x10
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Table 5  Correlation coefficients between physicality
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