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Control of aircraft anti-skid braking system
considering nonlinear factors
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Abstract: The braking process of aircraft has strong nonlinearity, the widely used pressure-bias-modulated (PBM)
control law is difficult to achieve high performance control of aircraft brake. In this study, a sliding mode control law
considering nonlinear factors in aircraft braking process is proposed. Firstly, the nonlinear model of aircraft anti-skid
braking system is established for considering the nonlinear tire-runway and the nonlinear friction coefficient of brake disc;
Then a sliding mode observer is designed to estimate the aircraft speed, and on the basis, a sliding mode variable structure
control law is designed; Finally, the sliding mode control law is optimized based on fuzzy theory to suppress chattering of
the controller. The simulation results show that the control effect of the sliding mode variable structure control law based on
the fuzzy exponential reaching law is better than the traditional PD+PBM control law, the chattering effect of the controller
output is obviously suppressed, it can adapt to the complex nonlinear factors in the braking process, and the control method

is reasonable and effective.
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Fig. 1 Sketch of the force on the aircraft during ground
running
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Fig. 2 Distributed Lugre friction model
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control laws under dry runway conditions
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