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Distributed Formation Control of UAVs Based on Continuous Spiral Sliding
Mode

PENG Qilin, ZONG Qun, WANG Dandan, FENG Cong

(College of Electrical and Information Engineering, Tianjin University, Tianjin, 300072, China)

Abstract: In order to solve the formation control problem for unmanned aerial vehicle (UAV) in a complex
environment, a distributed formation controller is designed considering the external disturbance and
incomplete feedback of state information. By using the position feedback, a state observer is proposed based
on second-order precise differentiator. Then, the velocity of UAV and the estimate of external disturbance are
derived. Combining the estimation information and the positions and velocities of its adjacent UAVs, the
formation controller and attitude tracking controller are designed based on the continuous twisting sliding
mode control method. The stability analysis ensures the stability of UAV s closed loop system. The control
algorithm is verified on the Matlab/Simulink and a software - in - the - loop simulation platform, and the
proposed method is verified and demonstrated via 3D visualization.
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