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Fig.15 Compensation effect of linear optimal control at different speeds
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Study on LQR lateral semi-active control of 25T passenger coach consider-
ing adaptive compensation

HOU Yuxuan', HUANG Zhihui", CHEN Xuejing’, YAN Bohan', Tian Mingjie'

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;2.
Jinan Railway Bureau Jinan Vehicle Depot, Jinan, Shandong 250001, China)

Abstract: To improve the lateral stability performance of 25T passenger coaches during operation, a simulation analysis was con-
ducted based on the Linear Quadratic Regulator (LQR) strategy of secondary lateral dampers. The study examined the impact of LQR
control on the vehicle's lateral stability performance at different speeds and the influence of time delays on LQR control effectiveness.
Additionally, adaptive compensation control and Smith predictor compensation control were employed to mitigate system time delays,
with a comparative analysis of their compensation effects. The simulation results demonstrated that LQR control effectively enhances the
lateral stability performance of the vehicle while having minimal impact on its operational stability and curve negotiation capability. Both
Smith predictor compensation control and adaptive compensation control can effectively reduce the influence of time delays on LQR con-
trol. However, compared to Smith predictor compensation, adaptive compensation control does not require precise knowledge of the time
delay magnitude, offering nearly equivalent performance with greater stability. Consequently, it exhibits superior overall practicality over
Smith predictor compensation control.

Keywords: semi-active control; dynamic performance; time delay; time delay compensation; estimated compensation
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