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Research on optimal adhesion control of trains based on
Levenberg Marquardt algorithm

NI Zhangpeng, WU Bing, XIAO Guangwen, SHEN Quan, YAO Linquan
(College of Rail Transportation ,Soochow University, Suzhou 215131)
( College of Mathematical Sciences,Soochow University, Suzhou 215006 )
Abstract
Electro-pneumatic braking is the most widely used adhesion braking method for rail vehicles, and its braking
performance is mainly subject to the adhesion characteristics between wheels and rails. Under the complex and low
adhesion conditions, the biggest problem is that it cannot keep the wheel/rail adhesion level be in the optimum ad-
hesion utilization. Therefore, based on the wheel/rail stick-slip characteristics and vehicle dynamics theory, firstly,
a creep optimization model with adhesion observer as the core is established; secondly, a neural network controller
based on Levenberg Marquardt (L-M) algorithm is proposed to complete the control system; and finally, the Mat-
lab/Simulink is used to simulate the train adhesion control based on multiple alternative rails and experimental low
adhesion rails respectively, and it is also compared with the the results of the proportional-integral-differential
(PID) controller. The results show that even in the face of low adhesion with different characteristics, the wheel/
rail adhesion can quickly maintain the optimal value under the current rail with the actions of control system, reduc-
ing the braking distance and time effectively. Compared with PID method, the control system proposed in this paper
reduces the braking time and braking distance by 4. 9% and 4. 1% respectively with stronger control ability. And it
is applicable to the train braking conditions under low adhesion and large creep.

Key words: low adhesion, high speed train, wheel/rail contact, neural network controller, Levenberg Mar-

quardt (L-M)
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