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Abstract: As the key technology of the automatic train operation (ATO) system, accurate stopping is helpful for im-
proving the efficiency of boarding or alighting and reducing the risk of train delaying. Aiming at realizing accurate stopping
of electric multiple unit (EMU), we established a multi-mass nonlinear dynamics model of EMU to deal with the differ-
ent braking force due to stochastic and uncertain distribution of passengers along carriages. Further, a parameter adaptive
controller was designed by utilizing the state deviation during the EMU operation. The estimation law of parameters was
devised to tackle its uncertainty and multi-mass model’s dynamic nonlinearity in real time. According to the input-output
stability theory, the asymptotic stability of the control algorithm was proved through constructing the Lyapunov function
with respect to the error of parameter estimation. The simulation results show that parameter adaptive controller is able to
effectively allocate different inputs to composite control units for coordinated braking based on multi-mass model of EMU.
Under the premise of guaranteeing the smooth operation of EMU, the proposed method has controlled the stopping error
range within &+ 5 cm.
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