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Tactile Perception of Texture Shape with Different Sharpness
from Finger Friction to Brain Activation

TANG Wei*, ZHANG Meimei, LIU Rui, YANG Lei, YU Chuang, ZHU Hua

(School of Mechatronic Engineering, China University of Mining and Technology, Jiangsu Xuzhou 221116, China)
Abstract: In order to systematically study the tactile perception of texture shape from finger friction to brain response,
skin friction, brain fMRI, and subjective cognitive experiment were carried out during fingers exploring textured
surfaces. Samples with different texture shape were chosen. The results indicated that friction, subjective evaluation,
activated brain range and intensity are effective parameters to represent tactile perception. The friction was constitued by
adhesive friction and deformation friction during perceived the textures. The adhesive force was larger than deformation
force.The order of friction force perceived different texture shape was flat shape>round shape> sharp shape. The
stickiness was mainly affected by contact area and adhesive friction. The sharpness was mainly affected by stress on the
tacitle receptors and deformation friction. The comfortableness was affected by the surface friction and stress on the
tactile receptor. During feeling the shape texture, somatosensory cortex region were significantly activated which
included precentral gyrus and postcentral gyrus. The comfortable feeling was inversely proportional to the brain range
and intensity. The texture with poor comfortable feeling stimulated large brain range and intensity, meanwhile there was

negative activation phenomenon.
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Fig. 1 Schematic diagram of tactile perception process
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round shape, and (c) flat shape
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Table1 Exponent n-1during touching different samples

Sample shape Exponent n-1
Sharp -0.05
Round -0.08
Flat -0.24
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Table 2 Activation information of separate activation area

Sample Anatomical location Side Functional location Cluster size Average t-value
Precentral Gyrus L SI
MI 263 10.34
Postcentral Gyrus L
Sharp shape SIT
Supramarginal Gyrus R ST
P . & Y 101 8.86
Rolandic Operculum R N
Supramarginal Gyrus L ST
Round shape Precentral Gyrus L MI 268 10.11
Postcentral Gyrus L SIT
Postcentral Gyrus L ST
. MI 266 11.33
Parietal Lobe L
SII
Flat shape MI
Precentral Gyrus R - 104 -14.62
Precuneus L SSA
109 -7.46
Paracentral Lobule R SI

Note: L-left brain; R-right brain; SI-Primary somatosensory cortex; SII-Secondary somatosensory cortex; MI-Primary motor cortex; SSA-Somatosensory

association cortex.
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Table 3 The score of sharpness, stickiness,
comfortableness of samples with different shapes

Sample shape Sharpness Stickiness Comfortableness
Sharp 9.4+0.9 1.8+0.8 5+0.7
Round 6£1.7 4£2.5 8.2+0.8
Flat 34423 5.8+1.1 4+1.2
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