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Design of a Fractional-order Finite-time Controller for High-speed

Train With Uncertain Model and Actuator Failures

GE Meng' SONG Qi' HU Xin-Rui'

Abstract This paper focuses on the position/velocity tracking control problem of high speed train (HST) with con-
sidering some uncertain and nonlinear characteristics such as input nonlinearity, aerodynamic resistance, in-train
force, external disturbance and unknown actuator failures. Aiming at the system characteristics of HST, a fractional-
order finite-time controller is designed on the basis of the principle of fractional stability and finite-time control the-
ory to achieve higher tracking accuracy in finite time. It should be pointed out that the designed controller is able
to deal with uncertainties and nonlinearities as well as actuator failures without any “trail and error” process, and
the settling time can be adjustable by different selection of control parameters. The feasibility and effectiveness of
the designed controller is verified by Lyapunov theoretical analysis and numerical simulation studies. Furthermore,
compared with traditional PID controller, the designed fractional-order finite-time controller is superior.
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