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ABSTRACT: A distributed fixed—time formation control method without velocity feedback was
proposed to address the problems of fixed—wing unmanned aerial vehicle (UAV) formation con-
trol with unmeasurable velocity information. First, because only a subset of followers could direct-

ly access the state information of the virtual leader, a distributed state observer was designed for
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each follower. It aimed to accurately estimate the state information of the virtual leader, while en-

suring that the estimation errors converge within a fixed time. Second, a fixed-time velocity ob-

server was designed to estimate the actual velocity of the follower, and ensure that the velocity

estimation errors converge within a fixed time. A fixed-time non-singular fast terminal sliding

mode surface was constructed based on the output information from the distributed state and ve-

locity observers. Furthermore, a fixed—time sliding mode control method without velocity infor-

mation was proposed to ensure that the followers accurately track the desired trajectory generated

by the virtual leader within a fixed time. Finally, the global fixed—time convergence property and

stability of the system were rigorously proven based on the theory of fixed—time stability. The

simulation results demonstrate that the proposed method can effectively realize fixed-time forma-

tion control of UAV swarms without velocity feedback.

KEYWORDS: fixed-wing UAV swarm; formation control; fixed-time control; velocity ob-

server; distributed control
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Fig.1 Framework of fixed-wing UAV formation control
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