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A Hybrid Command Governor-Based Obstacle Avoidance
Method for Multi-UAV Equilateral Triangle Formation

LIU Xiaochang, SONG Yuan, GUO Lei
(School of Intelligent Engineering and Automation,Beijing University of Posts and
Telecommunications,Beijing,100876)

Abstract: To address the issues of obstacle avoidance safety and formation maintenance in cooperative
flight of multiple unmanned aerial vehicles (UAVSs) operating in complex environments, a hybrid
command governor method for equilateral triangle formation is proposed. Based on the conventional
command governor framework, obstacle safety constraints are constructed using supporting
hyperplanes to enable real-time safety regulation of the predicted UAV trajectories. Meanwhile, the
recursive feasibility of the command regulation process is guaranteed by the theory of the Maximum
Output Admissible Set (MOAS). From the system architecture perspective, a distributed
Leader—Follower structure is adopted, where the leader is responsible for path tracking and obstacle
avoidance, while the followers maintain the equilateral triangle formation through local optimization.
In addition, a minimum inter-UAV safety distance constraint is introduced to prevent collisions within
the formation. Simulation results demonstrate that the proposed method can achieve safe obstacle
avoidance and stable formation maintenance for multi-UAV systems in complex environments, while
ensuring the continuity and smoothness of the flight trajectA Hybrid Command Governor-Based
Obstacle Avoidance Method for Multi-UAV Equilateral Triangle Formationories.

Key words: multi-UAV systems; formation control; command governor; distributed control; obstacle
avoidance
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Fig. 1 Control flow diagram of the command governor for a multi-UAV system
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Figure. 3  Schematic diagram of the UAV formation configuration
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Figure. 8 Minimum obstacle clearance margin during flight
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