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Obstacle Avoidance Method for Dam Inspection Robots Based on
Deep Reinforcement Learning
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Institute Co. , Ltd. , Shanghai 200434, China;
2. School of Automation, Northwestern Polytechnical University, Xi’an 710129, China)
Abstract: In order to solve autonomous obstacle avoidance of dam inspection robots in complex dynamic environments,

an obstacle avoidance method based on improved deep deterministic policy gradient (I-DDPG) algorithm is proposed. To im-
prove the convergence speed and stability of the algorithm, the prioritized experience replay mechanism is introduced to
process training samples, and also random noise is added to improve the exploration ability of the algorithm on environments.
To solve the problems of the algorithm lacking prior knowledge of the environment and being prone to local iteration, the
gravitational field function method is introduced to improve the fast convergence and learning efficiency of the algorithm in the
initial stage, and designs the state action space, reward function and obstacle avoidance training process of the improved algo-
rithm. Simulation results show that the improved algorithm has the advantages of rapid convergence speed, short planing
path, and better obstacle avoidance performance for inspection robots. Practical application verifies autonomous dynamic ob-
stacle avoidance of the algorithm in complex environments.

Keywords: inspection robot; deep reinforcement learning; dynamic obstacle avoidance; dam inspection; I-DDPG algo-

rithm
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