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Cooperative cruise control for multiple trains with ride comfort

Zhou Feng' Tao Kewu' Yang Yingze’ Li Shuo' Zhu Zhengfa' Liang Hongkun'
(1. School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410114, China;
2. School of Computer Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to enhance the safety as well as comfort of multiple high-speed trains in cooperative operation, a cooperative cruise
control strategy of multiple high-speed trains based on improved distributed consensus algorithm is proposed. Firstly, the safety distance
interval is designed that can change with the train speed in real time. Secondly, the distributed cooperative control strategy is given by
combining weighted hyperbolic tangent function. Meanwhile, the error model of the closed-loop train dynamics is transformed into a
typical second-order multi-agent system model by coordinate transformation, and the asymptotic stability of the closed-loop system under
the error state is proved by using Lyapunov’ s stability theorem. Finally, the proposed method is verified by simulation, the proposed
method can dynamically adjust the safety distance between trains and always keep it within [ =0.7,0. 7]m/s. The results show that the
safety and comfort of multiple trains tracking operation can be guaranteed.

Keywords : multiple high-speed trains; cooperative cruise control; comfort; safety distance
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Fig. 1 The cooperative cruise control simplified

flowchart of the multiple high-speed trains
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Fig.3 The speed tracking curve under the action of the

proposed cooperative controller in this paper

4000
3500 i
3000 - i

2500 Pi

il
2000 r 1/

PEES /m

1500 F
¥
1000} 5, et d,

I:
500 i3/ -—=-d,

0 5(I)0 1 OIOO 1 300 2060
o f8l/s
Pl 4 ARSC BRI IR ) A 10922 B i 24
Fig. 4 The safety distance curve under the action of the

proposed cooperative controller in this paper
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Fig.5 The speed tracking curve under the action of the

proposed cooperative controller based on literature [ 7 ]
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proposed cooperative controller based on literature [ 7 ]
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Fig.7 The acceleration curve under the action of the

proposed cooperative controller based on literature [ 7]
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