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Research on flexible tactile end for visual-tactile
fusion operations of power inspection robots

HU Qiusheng', LIU Ping', HU Ruohai', TENG Fei*, YANG Qiangian®, MA Yuanming'
(1. School of Microelectronics. Hefei University of Technology, Hefei 230601, China; 2. Chuzhou Power Supply Company, State Grid
Anhui Electric Power Co. , Ltd. . Chuzhou 239000, China)

Abstract: The power inspection robot can transmit real-time information and provide intelligent analy-
sis and early warning, strengthening the management ability of power equipment. The existing in-
spection robots are mainly based on visual technology, with a focus on inspection, and lack the capa-
bility for intelligent operation under problematic conditions. In this paper, a capacitive flexible pres-
sure sensor based on a composite material of polyvinyl alcohol(PVA) and LiFePO, was developed.
The dielectric film was subjected to microstructure treatment using sandpaper inversion to improve the
sensitivity of the capacitive sensor. The relative capacitance change of the sensor reached 2 700 times
(0-50 ND, and it had fast response speed(47 ms) and high stability(1 000 cycles). Meanwhile, based
on the working mechanism of self-capacitance, a proximity sensor with a maximum detection distance
greater than 5 mm was designed. Finally, a flexible tactile end with a 4 X4 capacitive pressure array
was constructed and applied to the power inspection robot for the plug and network cable extraction
tasks. By analyzing the success rate of 100 operations, it was found that the success rate of high-preci-
sion operations was significantly improved in the scenario of visual-tactile fusion, indicating that the
tactile end can provide physical support for high-precision tasks in power inspection.
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