%38 % %104 i R FH K F R Vol.38 No. 10

2025 %10 A CHINESE JOURNAL OF SENSORS AND ACTUATORS Oct. 2025

Research on Dynamic Obstacle Avoidance Planning Method for Industrial

Inspection Robots Fused with Multi Sensor Big Data "

SUN Lin'* ,XING Honggen®,LIU Mengjun’
(1.School of Information, Wuhan Vocational College of Software and Engineering, Wuhan Hebei 430205, China;
2.Zhixing College of Hubei University, Wuhan Hebei 430011, China;3.Normal School ( Education School) ,
Hubei University, Wuhan Hebei 430062, China)

Abstract: There are obstacles such as dynamic moving personnel and fixed equipment in the industrial inspection environment,and the
changes and uncertainties in the environment are high,which reduces the obstacle avoidance accuracy of robots. To this end,a dynamic
obstacle avoidance planning method for industrial robots is proposed that integrates multi-sensor big data. Multiple sensors are utilized to
collect basic kinematic information such as motion speed, angle , and position of industrial inspection robots,and their motion status in
the industrial inspection environment is clarified. An extended Kalman filter for data fusion processing is used, effectively eliminating
noise and uncertainty ,and achieving more accurate position estimation of industrial inspection robots. Introducing the artificial potential
field method and improving the repulsive function for dynamic obstacle avoidance planning enable industrial inspection robots to more
flexibly and efficiently avoid obstacles. The simulation results show that the proposed method can basically align the industrial
inspection robot with the specified coordinates of 5 obstacles, control the dynamic obstacle avoidance positioning error within +0.02,
achieve an obstacle collision rate of 1.28% and a displacement error rate of 0.49%.
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