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Heterogeneous Multi-UAV Formation Control Based on Consensus

LIU Lei', LI Zhiyu'*, GUO Jiandong'*
(1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
2. Key Laboratory of Unmanned Aerial Vehicle Technology Ministry of Industry and Information Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract. It is of great significance for formation control in heterogeneous multi-unmanned aerial vehicle (UAV) sys-
tems. As a crucial technology for enabling task collaboration, information sharing, and path optimization among multiple
UAVs, it is widely applied in complex scenarios such as military reconnaissance, disaster relief, environmental monitoring,
and airspace management and control. To solve cooperative control for heterogeneous UAV formation consisting of quadrotor
UAVs and vertical takeoff and landing fixed-wing UAVs, a distributed control framework based on consensus is proposed,
which overcomes the limitation of traditional control methods relying on fixed communication topologies and their susceptibili-
ty to instability caused by topology switching due to communication disruptions, with a consensus control law designed for
fixed topologies. Additionally, a joint connectivity condition is introduced to break through the limitations of traditional fixed
topologies and design the control law of switching topologies. By integrating an axial independent decoupling model, the
global asymptotic stability of the system is proven by using the Lyapunov theory. Numerical simulation shows that this ap-
proach can achieve asymptotic convergence and consensus for both fixed and switching topologies, thus offering an effective
solution for the cooperative control of heterogeneous multi-UAV systems.

Keywords: heterogeneous multi-UAV; consensus; formation control; fixed topology; switching topology
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