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communication topologies, a distributed quadrotor UAV swarm—prescribed performance optimiza—-
tion formation design and analysis algorithm for switching topology was proposed. First, a consen—
sus control protocol containing self-feedback terms and formation—compensation signals was con—
structed. The formation compensation signals were designed to eliminate the influence of uncon-
trollable modes, decouple formation error dynamics from formation center dynamics, explicitly
define the formation center function, and reveal the independent regulation mechanism of the gain
matrix on the motion modes of the formation center. Subsequently, a performance index function
containing the formation coordination error was designed. A design criterion based on the Lyapu-
nov stability theory was then established by directly embedding the prescribed performance values
into linear matrix inequality conditions. This ensured asymptotic convergence of the formation er-
rors and strictly constrained the cumulative cooperative errors within the prescribed thresholds. Fi-

nally, the prescribed performance formation control simulation experiments were conducted on
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five UAVs. The results verified the effectiveness of the proposed algorithm.
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optimization formation control of quadrotor UAV swarm
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Fig. 3 Positions of each individual in the quadrotor UAV swarm at different times in the state space
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