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Formation control methods for unpowered aerial vehicles

WANG Chengze, YAN Jiamin, LYU Rui, LIANG Zhuo, CHEN Yang
China Academy of Launch Vehicle Technology, Beijing 100076, China

Abstract In order to achieve formation flight for unpowered aerial vehicles and ensure the convergence
of formation errors in three-dimensional space, a formation control method based on consensus theory is
proposed. Firstly, by taking into account the formation group’s characteristics of only having negative
acceleration, the consensus theory is modified, and a longitudinal control method suitable for unpowered
aerial vehicles is introduced. Next, a bank angle distribution and flipping strategy is involved, and
under the condition that the lift is prioritized to satisfy high-directional control requirements, the bank
angle flips by the lateral error corridor, thereby both high-directional and lateral errors are simultane-
ously reduced. Finally, simulations are conducted to verify the adaptability of the proposed method to
various formation sizes and communication topologies. The simulation results demonstrate that, within
the given range of initial conditions, the proposed method can effectively control the formation in differ-
ent initial states. Moreover, the initial state of the cluster has significantly impacts on formation time and
cluster speed loss and average formation time and lower average cluster speed have less loss while there
are clusters with more directed edges in the topology structure.
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