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ABSTRACT: A dual-layer time-varying formation tracking control method for quadrotor un-
manned aerial vehicle (UAV) swarms under intermittent communication was proposed to address
the challenges posed by complex communication constraints among UAVs. First, the intermittent
communication condition was mathematically described, and a quadrotor UAV model was estab—

lished. The conditions for achieving dual-layer time-varying formation—tracking control in quadro-
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tor UAV swarms were then derived. Subsequently, an intermittent dual-layer time-varying for-

mation—tracking controller was designed, and a design and analysis criterion under intermittent

communication was introduced based on linear matrix inequalities. Finally, simulation experiments

were conducted using a multi-leader quadrotor UAV swarm system comprising three leaders and

six followers. The results demonstrate that the swarm system can achieve a dual-layer time—-vary—

ing formation—tracking control under intermittent communication. When communication is con—

nected, both leaders and followers can form their desired time-varying formations, with followers

tracking the formation center determined by the leaders. When the communication is interrupted,

the self-feedback term of the controller ensures that the UAVs remain controllable. The simula—

tion results verify strong formation and tracking performance of the proposed method.

KEYWORDS: quadrotor UAV; swarm control; intermittent communication; time-varying for—

mation; tracking control
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