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An Adaptive Formation Control Method of Rotorcrafts
Based on Delay State Observers

XU Zhen, LI Sheng, CHEN Qingwei, JI Caijuan

(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: An adaptive formation control method of rotorcrafts based on delay state observers is
proposed to solve the change of inertia and communication delay in formation of rotorcrafts.
Firstly, the method uses parameters of formation structure to determine the formation, and
transforms the formation control into tracking trajectories of virtual rotorcrafts. Then, a variable
delay state observer is designed by considering the accurate dynamic model of rotorcraft system,
and used to observe and compensate the leader’s state. An adaptive sliding mode controller is
designed for the controlled object after compensation and used to control the follower and to
estimate the mass and inertia under variable loads. Simulation results of the method show that
the adaptive error of inertia changing behavior is less than 6%, and the observation error of the
steady delay state tends to 0, suggesting that the method has high control accuracy and
robustness, and has good engineering application prospects.
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