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Development of a Texture Sensor Emulating the Tissue Structure and Perceptual Mechanism
of Human Fingers
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This paper discusses the design of a texture sensor emulating the major features of a human finger. Three
physical properties, roughness, thickness/softness, and friction are known to constitute texture perception of
humans. The sensor is designed to measure the three specific types of information by adopting the mechanism of
human texture perception. First, four features of the human finger that were adopted in designing the novel sensor
are introduced. Each feature is considered to play an important role in texture perception; the structure of the finger,
the multiple layers of soft tissue, the distribution of mechanoreceptors, and the deployment of epidermal ridges.
Next, detailed design of the texture sensor based on the design concept is explained, followed by evaluating
experiments and analysis of the results. Finally, texture perceptive experiments of actual material were conducted
using the developed sensor. Results show the potential of this approach.
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(b) Size of ridges and distribution
(a) Sensor full view of strain gages

Fig. 1 Developed texture sensor
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Table 1 Softness Experiment Results
Sponge  Young’s Modulus (MPa) Variance of sensor output

A 1.25 0.37
B 0.07 0.27
C 0.01 0.02
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Fig. 2 Spectral analysis for the roughness
experiment (wavelength 0.4mm)
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Fig. 3 Spectral analysis of different material
Table 2 Friction experiment results
Before  1%rinse  2"rinse  3rinse After
Tangential
force (N) 1.68 0.28 2.59 3.082 2.15

Table 3 Tangential force generated with different material

Cork  Styrofoam Towel  Satin  Aluminum

Tangential
force (N) 0.39 0.73 0.33 0.36 0.80
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