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Fig.1 The relative motion plot of formation flight
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Fig.2 The formation control principle diagram
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Tab.1 The initial state of formation UAVs
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Fig.3 The formation simulation curve
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Fig.4 The formation simulation curve
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Adaptive Control Design in UAV Formation Flight

Wang Jianhong, Xu Ying, Xiong Zhaohua

(The 28th Research Institute of China Electronics Technology Group Corporation, Nanjing 210007, China)

Abstract: Under the UAV formation flight mode, there would be difficulty in consistency control of keeping and
coordinating formation due to the restricted formation flight environment. This paper applies the adaptive control
strategy to design the formation flying and generate the speed or heading angle command signal of the controller
based on the formation distance and long wingman position and attitude information. It studies two cases: forma-
tion control law design with the aerodynamic coupling interference parameters unknown; formation control law
design with confounding factors unknown. From the theoretical analysis, it finds out that the formation flying dis-
tance error eventually converges to 0 and formation movement stability or formation flying can be maintained by
using the basic Lyapunov function structure. The simulation example is then used to prove the efficiency of this
parallel distribution algorithm.

Key words: unmanned aerial vehicle; cooperative formation flight; adaptive control
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