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Autonomous Obstacle Crossing Control of Intelligent Inspection Robots
Based on Improved PRRT Algorithm

LIU Fenghua, YUAN Lihui, GONG Wenhui
(Department of Computing, Nanchang Business College of JXAU, Gonggingcheng 332020, China)

Abstract: During the obstacle crossing control process of the inspection robot, there is a deviation between the generated
triangular wave signal deviates and the expected gait adaptability when converting the discretized rhythm signal into a triangu-
lar wave oscillation signal, making it difficult for the robot to efficiently complete the inspection task. To improve the obsta-
cle crossing control capability of inspection robots, an autonomous obstacle crossing control method for intelligent inspection
robots is studied. Using sensors installed on intelligent inspection robots to sense the distribution of obstacles in the inspec-
tion area environment, drawing a grid map of the area, introducing a zero order Markov field to calculate the probability with
the grid being occupied by obstacles, thus effectively distinguishing between normal grids and obstacle grids. Construct a
mathematical model for autonomous obstacle crossing control path planning based on an environmental grid map., with the
goal of minimizing path length and ground danger level. Introduce an improved staged fast random search tree algorithm to
solve the mathematical model, and generate the optimal robot autonomous obstacle crossing control path planning result
through two operation steps: optimal path search and path smoothing processing. Input the obstacle crossing path into the
motion control framework, and based on the joint action of adaptive neural chaos control, center pattern generation (CPG)
post-processing and other modules, convert the discretized rhythm signal into a triangular wave oscillation signal with gait a-
daptability , compensate for errors in signal conversion process, improve the accuracy of the signal, and effectively control the

autonomous obstacle crossing motion of the robot. Experimental results show that with 90 obstacles in a 20 m X 20 m space,
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the total length of the autonomous obstacle crossing control path generated by this method is only 37. 8 m, proving that it can

assist the robot in efficiently completing inspection tasks.

Keywords: improved rapidly-exploring random tree (PRRT) algorithm; intelligent inspection robot; autonomous obsta-

cle crossing; grid map; Markov
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