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Development of Artificial Skin Having Human Skin-like Texture
(Realization and Evaluation of Human Skin-like Texture by Emulating
Surface Shape Pattern and Elastic Structure)

Hirokazu SHIRADO, Yoshimune NONOMURA and Takashi MAENO

Artificial skin having human skin-like texture is necessary for the development of tactile evaluation
systems and for robots that have physical contact with humans. This paper describes a novel type of artificial
skin having human skin-like texture and a model of human texture perception. The artificial skin is designed
by emulating the surface shape pattern and elastic structure of the human skin. Appropriate wettability and
friction property of the artificial skin is achieved by designing the surface shape. Through sensory evaluation,
we confirm the artificial skin has human skin-like texture due to its surface shape pattern and elastic structure.
In addition, we build a model of skin-like texture perception through multivariate analysis between physical
parameters and tactile factor scores. This model can indicate what factor is important for human skin-like
texture. From the results, artificial skin having optional skin-like texture can be developed.
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Table 1 Surface shape pattemn of desioned samples

Design variables Evaluated values
Width of cinvex  Depth of Width of Curvature of Average Rate of  Groove shape
Samples
area (mm) groove (mm) groove (mm) groove (mm-1) | roughness (um) convex area property (um)
A 0.6 0.02 0.17 5 2.9 0.60 5.2
B 1.8 0.02 0.17 5 2.2 0.83 2
C 0.9 0.02 0.28 2 3.0 0.58 8.5
D 0.2 0.02 0.17 5 4.1 0.29 11
E 0.6 0.09 0.17 1 12.4 0.60 110
F 0.6 0.02 0.02 1 2.0 0.93 32
G - 0 - - 0 1 0
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Fig.5  Comparative example by tactile factor score

Table2 Factor analysis results about evaluation of tactile texture

Factor 1 Factor 2 Factor 3 Independent factor|  Factor 1 Factor 2 Factor 3
Smooth - Rough 0.87 0.14 -0.04 0.22 Smooth
Coarse -Fine -0.73 0.13 -0.07 0.45 Fine
Slippy - Sticky 0.61 -0.02 0.12 0.61 Slippy
Clammy - Creamy -0.03 0.82 -0.01 0.33 Clammy
Moist - Dry 0.35 0.62 -0.03 0.49 Moist
Soft - Hard -0.03 0.00 1.00 0.01 Soft
Plump - Slim 0.12 -0.26 0.23 0.86
Supple - Sagging 0.40 0.03 -0.24 0.78
Char_acterlstlc_ val_ues 2.54 179 L.27 Smoothness Moistness  Softness
Comulative contributing rate 0.32 0.54 0.70
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Table3  Correlation coefficients between physical
parameters and tactile factors

Tactile factor
Smoothness Moistness  Softness
Average roughness -0.65 -0.42 0.48
Wettability rate -0.69 -0.13 0.37
Coefficient of  (High) -0.12 0.94 0.02
dynamic friction (Middle) 0.11 0.87 -0.28
(Low) 0.20 0.82 -0.35
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