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Low-Thrust Control of Diffraction Imaging for Collocated
Diffractive Electromagnetic Spacecraft
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Abstract: In order to meet the requirements of the relative position and attitude control of the spacecraft in-
troduced by the diffraction imaging system while solving the problems of low—orbit remote sensing spacecraft’ s
small coverage and long target revisit period, for the relative position and attitude control, the electromagnetic
thrusters and the flywheels were used instead of traditional thrusters as the actuator to solve the problem of plume
pollution. Furthermore, the orbit controller based on the fast nonsingular sliding mode control and the attitude
controller based on the PID control law were designed for the electromagnetic spacecraft system. In this case, the
orbit controller provides control support for frequent position adjustment of the geostationary orbit diffraction imag-
ing system, and the attitude controller can eliminate the electromagnetic interference torque caused by electro-
magnetic force coupling. The test results show that the fast nonsingular sliding mode control law based on relative

orbit dynamics equation has good robustness and fast convergence speed. The orbit controller can achieve the con-
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trol effect on two collocated diffraction electromagnetic spacecrafts which allowed them keep a relative distance of

10m along the Z axis. In the process of orbit control, the attitude can be stabilized to the desired attitude through

the PID controller, so that the diffraction imaging structure remains unchanged, thus completing the diffraction

imaging task effectively.
Key words: Geostationary orbit;

craft; Sliding model control
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Fig. 1 Concept map of space diffractive imaging system
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