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A Nonlinear Predictive PID Controller Design for Spacecraft Formation
Flying Control
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ARTICLE INFORMATION ABSTRACT

In this paper spacecraft formation flying control in leader - follower structure is investigated. A
non-linear PID controller is designed based on predictive control. The formation relative
equation is obtained from nonlinear Hill’s equation. The control input is achieved using predictive
control algorithm. In controller design, disturbances have been replaced by disturbance observer.
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Equations are rewritten in the form of PID gains. Stability of the closed-loop system is proven by
closed-loop error dynamics. Nonlinear PID controller performance in the pursuit of desired
arrangement has been tested in simulations. Also, effects of various factors on the quality of
response are studied. It is proven that predictive horizon time and disturbance observer gains
have the most effect on system response. It is shown that if predictive time increases the settling
time increases and control effort decreases if disturbance observer gain increases from a limit, it
has no effect on settling time but control effort increases. The simulation shows the ability of this
nonlinear control method in tracking.
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Nonlinear predictive PID controller
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