Fa8HE H1W H 3 tb % #k
2022 1 A ACTA AUTOMATICA SINICA

Vol. 48, No. 1
January, 2022

SRR S B B A TN

NgE ' HAE ‘IR PEE

B SIERWTEE NS E A E6E1T (Automatic train operation, ATO) RSt — W% L Th g, X & 41 4 (1 22 4>
AR ROBAT R BB AR X v T A1) 4545 22 1 R (R AR, =5 18 1 88 S 2 ) B L 000 S5 070380 P B2 T ST IO ve RS R 1015 4 ot 2
PRIEE, $RH T HE T B FUA% ] (Model predictive control, MPC) RSB 15 25 Bik. 5%t 1 2545 25 1k 2 vh A0 50 AN 5 1 B
JIFHE, RGBT P 07 ik, SR Rt AT R M BRI, SIN B R P SR, DARE — 25 i/ 4 il i S AR A T e
TR R M AT E L. 1ZT7 AN R BN SR INT IR AR AR 2 1 20 3R — R i L, BEAR X 2R G R AE AR RE T 22K
fewm T EAR S, BT g SRR, s A AR RS R 5 4 ) 77 0 AR RS E TR A BB AR B DL T DA B LRAIE. B T i A
B 2 BRIB AT B 14 B 45 BRI T SR A Rt

KU mES G, SIE A BEAT, KRS, BTN, A il )

SIRMEIN MR, HAR, MR, BIEE. mod s RE s 22 RS ik B R TN ] B 3R, 2022, 48(1): 171-181

DOI 10.16383/j.aas.c200039

Robust Self-triggered Model Predictive Control for Accurate Stopping of High-speed Trains

LIU Xiao-Yu' XUN Jing' GAO Shi-Gen' YIN Jia-Teng'

Abstract Accurate stopping is a key technology of the automatic train operation (ATO) system and plays an im-
portant role in safe and efficient train operations. This paper presents a model predictive control (MPC) based train
stop control method according to the characteristics of train stopping processes, which can realize high-precision
speed tracking and avoid frequent switching of control output. Considering the uncertain disturbance from the ex-
ternal environment, a robust MPC method is adopted to improve the robustness for external disturbances. Then, a
self-triggered control scheme is introduced to reduce the frequent switches of the control output. Furthermore, the
control scheme does not require calculating the linear constraints quadratic programming problem at all times res-
ulting in lower sampling and communication requirements. The stability and sub-optimality of the approach can be
guaranteed. The simulation results based on the real-life operation data verify the effectiveness of the proposed
method.
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