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Multi-UAVs Formation Control and Avoidance Technology
Based on Ad-hoc Network Strategy

ZHENG Yu., CAI Zhi-hao, WANG Long-hong, ZHAO Jiang, WANG Ying-xun

(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100083, China)

Abstract: In recent years, the flying technology of multi-rotor UAVs formation has made a huge
breakthrough. The development of the swarm technology has been promoted by combining the
UAYV technology with the ad-hoc network technology. In order to promote the flying technology of
UAYV formation, five six-rotor UAVs are taken as research objects. The research focuses on the
ad-hoc network strategy-based multi-rotor UAVs formation control for formation maintenance,
formation reconstruction and the anti-collision function in transforming formation’s process. A
kind of data closed-loop formation control software is designed and tested for formation flight sta-
bility. The test results show that the closed-loop formation control software is stable and reliable,
and can realize the formation maintenance, reconstruction and collision avoidance in the process of
formation transformation. It has certain reference value for the realization of multi-rotor UAV's
formation flight engineering.
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Fig. 1 Ad-hoc network structure
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Fig. 2 Parallel formation diagram
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Fig. 3 Vertical formation diagram
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Fig. 4 Trapezoidal formation diagram
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Fig. 5 Triangle formation diagram
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Fig. 6 Prismatic formation diagram
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Fig. 7 Control flow of formation aggregation, construction

and reconstruction
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Fig. 8 Control flow of formation maintaining
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Fig. 9 The flow of obstacle avoidance strategy

based on unequal principle
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Fig. 11 Five formation flight test mission
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