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Abstract

Against the backdrop of the “dual carbon” goals, drone technology has achieved breakthrough pro-
gress driven by artificial intelligence. Through research, it is found that existing drone obstacle
avoidance technologies face issues such as sensor vulnerability to interference, low path planning
efficiency, and high energy consumption, which restrict the application potential of drones in com-
plex scenarios. Based on this, the paper proposes a dynamic obstacle avoidance system for drones
integrating LiDAR and the DWA-A* algorithm. The system utilizes LiDAR to perceive the surround-
ing environment, employs the A* algorithm for global path planning, and adopts the DWA algorithm
to achieve local dynamic obstacle avoidance. Simulation results in multi-waypoint scenarios
demonstrate that the system can realize efficient and stable obstacle avoidance in complex environ-
ments, effectively reduce energy consumption, and be applied in fields such as industry, agriculture,
and emergency rescue.
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Figure 1. Lidar principle diagram
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Figure 2. Speed curve diagram under the condition of maximum deceleration
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Table 1. DWA algorithm kinematics parameter settings
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Table 2. DWA algorithm evaluation functiion parameter settings
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Table 3. A* basic parameters of the algorithm grid environment
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Figure 4. Function module diagram of UAV
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Figure 5. Simulation diagram of global path and obstacle distribution
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