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Abstract: To meet the demand for efficient autonomous navigation and real-time obstacle avoidance of inspection robots in complex
dynamic power distribution rooms, this paper proposes a vision-based dynamic obstacle avoidance method. Firstly, an improved YOLO-v8
algorithm is applied for real-time detection and localization of static and dynamic obstacles, addressing the limitations of traditional mobile
robot avoidance algorithms in accuracy and responsiveness. Secondly, the dynamic window approach (DWA) is integrated for local path
planning optimization, where obstacle position and motion parameters obtained from YOLO-v8 are mapped to the DWA velocity space in
real time, enabling adaptive speed and direction control. Finally, simulation experiments are conducted to verify the proposed method.
Results show that the algorithm can accurately detect and avoid various obstacles in dynamic environments, improving the safety and
intelligence of inspection robots’ autonomous navigation.

Keywords : machine vision; object detection; YOLO-v8; dynamic window approach; local path planning; dynamic obstacle avoidance
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Fig.2  Kinematic model of the robot
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Fig.5 Schematic diagram of the improved DWA algorithm
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Tab.3 Comparison of navigation time required in different scenarios
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