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High-Speed Railway Train Operation Adjustment Based on
Bi-Objective Optimization

YAN Lu', ZHANG Qi*°, DING Shuxin®?, WANG Rongsheng'**

(1. Postgraduate Department, China Academy of Railway Sciences, Beijing 100081, China;
2. Signal & Communication Research Institute, China Academy of Railway Sciences Corporation Limited ,
Beijing 100081, China;
3. The Center of National Railway Intelligent Transportation System Engineering and Technology, China Academy of Railway
Sciences Corporation Limited, Beijing 100081, China)

Abstract: In view of the situation of the train operation delay caused by interference during the operation of high-
speed railway trains, taking the station operation time, running time in sections and headway are used as the
constraints, with minimizing the total delay time of trains and minimizing the adjustment times of train arrival/
departure time as double optimization objectives, a bi-objective optimization model for high-speed railway train
operation adjustment is constructed, and it is transformed into a linear programming model by defining auxiliary
matrixes. An improved e-constraint method is designed and the model is solved by the commercial solver
GUROBI. Taking the Beijingnan-Tai'an section of Beijing-Shanghai high-speed railway as an example, three
interference scenarios are designed and the model and algorithm in this paper are used to adjust the train
operation. The results are compared and verified with the results obtained by the model using the weighting
method and the first-come-first-served method. Results show that the proposed model and the improved e-
constraint method can effectively generate rescheduling strategies under different adjustment times of train
arrive/departure time and can provide dispatchers with decision-making schemes under different preferences.
Compared with the weighting method and the first-come-first-served method, the improved e-constraint method
can obtain the entire Pareto front, especially the nonconvex front. It has obvious advantages in the three
optimization performance evaluation indicators of the number of non-dominated solutions, inverted generational

distance and hypervolume, and can obtain a better train operation adjustment scheme.

Key words: High-speed railway; Train operation adjustment; Train delay; Multi-objective optimization;

e-constraint method
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