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Robust Tracking Control of Near Space Vehicle Based on Dynamic
Saturation Function Fast Terminal Sliding-Mode

ZHANG Jun, JIANG Changsheng, WEN Jie

(Automation Engineering College, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A new dynamic saturation function is developed for a class of strong coupling and non-
linear system according to the definition of approaching angle. Approaching ability is proved by
continuous approximation of the dynamic saturation function. Then fast terminal sliding-mode
hyperplane is advanced based on the function. Arriving process is assured, chattering and singu-
larity caused by parameters is eliminated more effectively than switching hyperplane designed
without dynamic saturation function. The robust tracking control law with the function is ap-
proved based on Lyapunov stability theory and finite time convergence is further verified.
Finally, effective dynamic equations are developed under different flight conditions of variable
structure near space vehicle. Application of above control method in flight control system is
achieved by designing control hyperplanes and laws of fast and slow channels respectively. This
new method compensates the disadvantages due to parameter uncertainty and outside disturbance.
Simulation demonstrates the rationality and robustness.
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