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Study on Formulation of Periodic Train Diagram of

Urban Rail Transit Network

WANG Bo'?, HAN Bao-ming', ZHAN Ming-hui’*, NIU Feng®
(1. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China;

2. Beijing Metro Network Control Center, Beijing 100101, China; 3. General Office of MOR, Beijing 100844, China)

Abstract; Formulation of train diagrams was considered as a periodic event scheduling problem (PESP). Charac-

teristics of periodic constraints, the periodic constraints graph and the periodic tension model were ana-

lyzed. Periodic constraints such as the train running time and stopping time,safety of train arriving and leaving,

train turning back and transfer between lines were studied. The urban rail transit network train diagram formu-

lation model was set up with shortening of the total transfer waiting time during off-peak periods as the tar-

get. The method of choosing the appropriate constraint graph spanning tree was proposed In combination with

the features of operation of urban rail transit and periodic constraints, the basic-circle constraints of the network

model were analyzed in detail, and the method of simplifying the model was discussed in order to reduce the

scale and difficulty of solving the model. Finally,as an example,the network periodic train diagram of the partial

network covering Beijing Metro was worked out. The diagram shows that the model and optimized algorithm are

feasible and practical in urban rail transit train diagram formulation.
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