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A search control method for quadrotor unmanned aerial vehicle

clusters based on adaptive fuzzy theory

LUO Xiaojun', LAI Liusheng®
(1. School of Intelligent Engineering ,» Guangzhou Nanyang Polytechnic College ,
Guangzhou 510900, China;
2. School of Information and Intelligent Engineering , Guangzhou Xinhua University ,
Guangzhou 510520, China)

Abstract: Aiming at the problems of insufficient environmental adaptability, limited intelligent decision-
making ability, lack of coordination mechanism and insufficient energy consumption optimization faced
by quadrotor unmanned aerial vehicle clusters in search tasks in complex environments, a search control
method based on adaptive fuzzy theory is proposed in this study. This method combines adaptive control
and fuzzy logic. By dynamically adjusting the parameters of fuzzy control rules, it enhances the task
execution capability of unmanned aerial vehicle swarms in uncertain environments. The results show
that under 60 search tasks, the search time of the adaptive fuzzy controller is 12. 7 seconds and the
control accuracy is 0. 90. Statistical analysis shows that the search efficiency of the adaptive fuzzy
controller is 0. 96, the stability is 0. 97, and the energy consumption is 25. 1 J. In the outdoor complex
scene test, the target capture rate of the adaptive fuzzy controller is 98. 2% . the coverage efficiency is
352 m*?/s, the obstacle avoidance success rate was 100% , and the task time consumption is 126. 3 seconds,
all of which are superior to the distributed and multi-agent collaborative optimization of reinforcement
learning and the improved artificial potential field method and other control methods. These results
indicate that the adaptive fuzzy control strategy enhances the search efficiency, stability and energy
efficiency of unmanned aerial vehicle clusters in dynamic environments, providing an effective control
solution for the application of unmanned aerial vehicle clusters in complex task scenarios.

Keywords: adaptive control; fuzzy logic; quadrotor unmanned aerial vehicle; cluster; search control
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