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Abstract: When flying indoors or in other complicated environments, UAVs (Unmanned Aerial Vehicle) usually

have problems such as weak GPS signals and large cumulative errors of inertial sensors, which make it impossible to

achieve accurate indoor positioning. This paper proposes a UAV target positioning algorithm based on particle swarm circle

detection algorithm, which preprocesses the image through OpenCV visual module, and obtains parameters such as the

core coordinates and radius of the target through particle swarm circle detection algorithm combined with incremental PID

(Proportion Integration Differentiation) and filtering. The calibration efficiency and accuracy of UAV are improved by real-

time control of motion and the increase of judgment conditions. Experimental results show that the proposed algorithm

can control the position adjustment time of the UAV within 4 seconds, and increase the calibration accuracy to 90%, which

greatly shortens the UAV calibration time and improves the UAV position calibration accuracy.
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Fig.1 Flight controller design
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Fig.2 Electric energy flow diagram
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Fig.3 The target image
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Fig.4 Rendering of particle swarm circle detection
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Fig.6 Simulation diagram of coordinate change in positioning
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Fig.7 Simulation diagram with judgment conditions
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Fig.8 Map of UAV operation test site
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Tab.1 Experimental results of target material delivery
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