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Table 1 Main design parameters of UAV
2R B
HLE R /m 2.808
HLF Y m? 1.546
FH LK /m 0.780
BT/ (m/s ) 27.778
i K H i kg 15
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Table 2 Position and relocity limitations of aerodynamic
control surface
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Tight Formation Eddy Current Disturbance Suppression Method Based on
Improved Extended State Observer

Zhu Han, Shi Jingping
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: Due to the influence on wingtip vortices, inappropriate formation behavior may result in roll or pitch
oscillations of the aircraft after formation. The self disturbance rejection control method is an effective approach to
suppress eddy current disturbances. However, conventional self disturbance rejection control methods often adopt
larger observer bandwidth designs to improve the convergence speed of the observer. This approach will reduce the
phase margin of the closed-loop system and decrease the stability of the formation system. Focusing on this problem,
a tight formation eddy current disturbance suppression method based on an improved extended state observer is
proposed. The method uses the deviation between the system state and the observer state, as well as their first
derivative, to construct an extended state observer. The effect of eddy current disturbance is added as a disturbance
estimator to the design of the disturbance rejection control law, which can better suppress the influence of eddy
current disturbance on pitch attitude. The simulation based on induced vortex dynamics model shows that compared
with conventional control methods, the method exhibits good disturbance control effect during the formation change
process, improving the flight stability of disturbed drones.

Key Words: horseshoe vortex model; self disturbance rejection control; extended state observer; tight formation

Received: 2024-05-09; Revised: 2024-08-30; Accepted: 2024-11-07
Foundation item: Aeronautical Science Foundation of China(201905053004)



