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A tactile perception and brain-inspired tactile sensing system

GAO Tian-shi, DENG Bin, CUI Zi-jian, WANG Jiang, WANG Ji-xuan, YI Guo—shengJr
(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Tactile intelligent perception is one of the hot issues in current researches. However, the lack of large-scale
tactile data sets limits the development of the field of tactile perception. The key to solving the problem is to build a
high-temporal-resolution tactile pressure sensor system that covers the palm. This paper constructs a brain-inspired tactile
sensing system (BITSS), which acquires tactile pressure information with high spatiotemporal resolution and realizes
tactile perception based on spike events. Inspired by the skin tactile receptors, the BITSS uses the neuromorphic model
to encode spike the tactile pressure signals and realizes the simulation of two types of tactile receptor neurons. The
experimental results show that the neuroelectric activity simulated by the BITSS can decode the low-dimensional space
of the grasping state. In the classification tasks of ten daily objects, we provide a spike-based Bayesian classifier with a
classification accuracy of 94 % and a fast execution speed. The above results verify the spatiotemporal coding ability of
the BITSS for tactile pressure signals.
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AlexNet PPI 95.25 83M 0.0927
UM R0 EAFERE 89.76 ™ 0.0563
T (k) Rsatra 9430 14M 0.0917
VGG16 PPI 94.75 56M 0.1226

F3IMLERF, I T VGGL6 1) 7k B A H &
4G FE. VGG16 1 2 |2 4 B3 45 74w BL 7 43 F) FH 90
& 15 77 0¥ 1 2 18] 43 A, 72 A U0 1 4y RO 4R
1M1, VGG 16 [ 45 Y R~ s K. A8 AT B 1) b, 26 T
SVM (1) J7 ¥R B 5 i, 7T VGG16 (19 77 124047 I 1]
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