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Research on decoupling control of photoelectric pod

based on parallel suspension configuration

ZHANG Mingchuang, REN Xingyu, SUN Yin

( Beijng Institute of Aerospace Control Instruments, Bejing 100089, China )

Abstract . In order to realize the ability of vibration isolation and rapid response of the internal load of the photoelectric pod, a dynamic

model is established for the photoelectric pod with parallel suspension configuration, and a decoupling control method based on the dynamic

model is proposed. Firstly, the structure and working principle of the parallel suspension configuration of the photoelectric pod are

introduced, the ideal dynamic equation is derived, the practical application conditions of the photoelectric pod are analyzed, the equation is

simplified accordingly. Secondly, based on the dynamic equation, the decoupling matrix is designed to realize the mutual decoupling

between the driving force channels, and it becomes a single-input single-output channel with force as the input load attitude as the output,

and then the control law designs of the single-input single-output channel. Finally, the simulation analysis is carried out according to the

designed decoupling transformation matrix and control law, and the simulation results show that the designed decoupling matrix can realize

the mutual decoupling between channels, and the designed control law can improve the fast response speed of the system.

Keywords : photoelectric pod; parallel suspension configuration; kinetic modeling; decoupling control; control law
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