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Research on sliding perception of manipulators based on signal feature
analysis and multi wavelet transform

Sun Shizheng, Qin Hongyu,He Shenggang, Chen Renxiang

(School of Mechaironics and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: A multi wavelet transform sliding feature detection method is proposed to address the difficulty in identifying sliding feature
signals during the process of robotic arm grasping targets. Firstly, the mechanism of flexible tactile slip sensing based on FBG sensing is
studied, and a double-layer “cross” type distributed sensing unit based on FBG is designed. Secondly, a tactile perception experimental
platform is established and tactile perception experiments are implemented on the dynamic grasping process. Then, based on the db10
wavelet denoising method, the sliding perception signal is denoised. Finally, a sliding signal feature separation and perception method
using the Mexican hat continuous wavelet and the first-order Haar discrete wavelet is proposed, and relevant experimental research is
conducted. The experimental results show that the detection threshold of wavelet detail coefficients is +2x10™, and the average accuracy
of sliding detection with different grip forces can reach 98. 88% , which can accurately identify the sliding state of the target being grasped
by the robotic arm.
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Fig. 1 Fiber bragg grating sensing principle
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Fig.2 Diagram of flexible packaging
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Fig. 3 Analysis of gripping target force of manipulator
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Fig. 8 Experimental platform for tactile perception
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Table 1 Comparison of noise reduction effects of different

wavelet bases

INPE Y SNR/dB RMSE NCC
db10-8 23. 580 0.001 1 0.997 8
db10-7 24.015 0.001 0 0.998 2
Haar-6 23.017 0.001 2 0.997 2
Haar-5 23.750 0.001 1 0.997 7
sym6-8 23. 551 0.001 1 0.997 5
sym6-7 24. 028 0.0015 0.997 9
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