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Fuzzy Sliding Backstepping Mode Control for Flight Simulator Servo Based on
Friction and Disturbance Compensation

Abstract

Abstract: Considering friction, modeling errors and other uncertainties of flight simulator servo system, a
compensation strategy which combines model-based friction compensation with nonlinear disturbance
observer compensation was proposed. First, the friction is modeled , whose parameters are identified by
using genetic algorithm, and using the identified model to compensate. Second, using a nonlinear
disturbance observer to estimate the modeling errors, friction less-compensation or over-compensation
and other uncertainties, and using this observed value to compensate. The system adopted sliding
backstepping controller to ensure the stabilization of the system. Finally, the fuzzy algorithm is adopted to
adjust the switching gain of sliding mode to reduce the chattering of the system. The simulation results
show the method can reduce the influence of friction and modeling errors and other uncertainties,
weakened the chattering caused by sliding mode, improved the control precision and anti-interference of
the system.
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Fuzzy Sliding Backstepping Mode Control for Flight Simulator Servo Based on
Friction and Disturbance Compensation

Liu Huibo, Liu Shanglei

(School of Information Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Considering friction, modeling errors and other uncertainties of flight simulator servo system, a
compensation strategy which combines model-based friction compensation with nonlinear disturbance
observer compensation was proposed. First, the friction is modeled , whose parameters are identified by
using genetic algorithm, and using the identified model to compensate. Second, using a nonlinear
disturbance observer to estimate the modeling errors, friction less-compensation or over-compensation and
other uncertainties, and using this observed value to compensate. The system adopted sliding backstepping
controller to ensure the stabilization of the system. Finally, the fuzzy algorithm is adopted to adjust the
switching gain of sliding mode to reduce the chattering of the system. The simulation results show the
method can reduce the influence of friction and modeling errors and other uncertainties, weakened the
chattering caused by sliding mode, improved the control precision and anti-interference of the system.
Keywords: flight simulator; friction compensation; nonlinear disturbance observer; genetic algorithm;
fuzzy algorithm; sliding backstepping mode control
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