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Tunnel Robot Geological Radar Detection System Based on
Active and Passive Compliance

LIU Enguang® LI Guoliang? YU Feng® NI Xiaohu! LI Fengming® WANG Yanhong*
(1.Shandong Transportation Institute, Jinan 250102, China
2.Unimation Intelligent Technology Co., Ltd., Jinan 250101, China
3.Shandong Jianzhu University, Jinan 250101, China
4.Center for Robot Research, Shandong University, Jinan 250061, China)

Abstract: Defect detection of tunnel walls is an important part of ensuring the smooth operation of rail transit. Design a tunnel
robot geological radar detection system based on active passive compliance to address the problem of poor flexibility in comprehensive
detection equipment for rail transit, and achieve efficient detection of tunnel wall cracks, contour sections, and other defects. Firstly,
design a passive compliant control device based on an elastic recovery mechanism to achieve natural compliance in geological radar
wall detection; Then, an active compliant control algorithm for tunnel robots based on impedance control algorithm is proposed to
actively adapt to wall detection in tunnels; Finally, the effectiveness of the tunnel robot geological radar detection system based on active
passive compliance was verified through the tunnel robot geological radar detection system platform, and the system was integrated into
the comprehensive detection equipment of rail transit for field application, improving the detection capability of the equipment.

Keywords: tunnel robot; tunnel inspection; compliance control; geological radar; impedance control algorithm
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