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Abstract

In this work, the cruise control problem of high-speed trains’ movements is investi-

gated. Both cases of a single high-speed train and multiple high-speed trains are under

consideration. Different with most existing studies where the centralized control or the

decentralized control methods are adopted based on a single point mass model of the

train, in this paper, a distributed control mechanism is proposed by virtue of the graph

theory, and the high-speed train’s model is built as a cascade of point masses connected

by flexible couplers. For a single high-speed train, the neighboring cars interact through

the coupling force with each other, which can be described by a connected topological

graph by regarding each car as a node. Besides, the speed information communication

among the cars is considered to be described by another directed topological graph. A

distributed control strategy is then developed, with which all the cars of a train track a

desired speed asymptotically and the neighboring cars keep a safety distance from each

other. For the multiple high-speed trains running on a railway line, the in-train force in-

teraction topology and the speed information communication topology of all the trains

are more complex than those of a single train. A new cluster consensus technique is

developed, by which a distributed control law is designed. Under the control law, the

trains can track the desired speeds asymptotically, the headway distance between ad-
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