$53 % H8 17 S-S D | A NE= SO SO Vol. 53 No.8
202148 1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug 2021

ETFSEINE NGNS R R D% LSRR

&,k B L EEWLE O, TN, E &
(1. FEYGEREISE BT FFoE 256, b5 100081 ;2. H E kil RS ot B A2 A FRAN B B (55 5055 0r, b 5T 100081 )

W OE: A AEmHES R A KRB AR R LR T — AT o B S B AR B R & R R A A Bk PRt 3
% T2 HE 7 35 5 & % (non-dominated sorting genetic algorithm Il ,NSGA-11 ), H %, Z BB R HER 5 L A NBE X R, RIET
T B KA R AE S R B AT R 0, B R AR 8 it R B R A B aE R4 B N R B A, LR O R 7 kA
B REERARMER, R, 5INARIEEN, it T FBRRB R HRE, RE, AR PHEREF SN IREAK
FHOHAATHRRIUE, WHERKRA AR E AR EEAFALET EFHRKT 16.98% , AHRATEEZRS M E; &
B BB R &S R R F E AR R AR EBIKT 48.57% 1 29.81% , A B 425 T Eab ik & A A R 5| & &z
FIIR R th St i 5 R GR A 7 R At 2 B BOOR A 7 R AR L A XM R A TR B AR B, B, T E R E
B R AT I 3 3 B R S T RN o, LU S B S R A AR AT, O LR R B IR R R B F b AR O AR B R
SKHEIR : Sk B R BB R Bt by b R R A SR (NSGA-T1) 5 % BARGE AL 5 F 2 R 0 A

FESES: U292.15 XHRFRERAD: A XEHS: 0367 -6234(2021)08 —0137 - 07

Optimization of train platform utilization at high-speed railway stations based
on arrival and departure distribution of trains
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Abstract; To solve the problem of the arrival-departure track utilization planning for high-speed railway stations, an
optimization model of train platform utilization based on time segment and multi-objective optimization and an
improved fast non-dominated sorting genetic algorithm [l ( NSGA-II ) were proposed. First, considering the
coupling relationship between the arrival-departure tracks and the routes in the throat area, the study period was
divided according to the arrival and departure distribution characteristics of the trains. Taking the utilization balance
of the train platform, strong planning robustness, and passenger service quality as the optimization objectives, an
optimization model of train platform utilization was established by integer programming method. Then, an elite
strategy with feasible solutions was designed by introducing constraint domination principle. At last, the actual
operation data of a station on the Beijing-Shanghai high-speed railway was taken as an example for simulation
verification. Calculation results show that the occupancy cost of the train platform was reduced by 16. 98%
compared with the original scheme in the normal peak period, which significantly improves the quality of passenger
service. During the rush hour, the variance of the occupation time of the platform and the total conflict coefficient
were reduced by 48. 57% and 29. 81% compared with the original scheme, which significantly improves the
equipment utilization rate and the robustness of the arrival-departure track utilization plan. In comparison with the
overall optimization method, the time segment optimization method could be more targeted in reducing the function
value of the optimization objectives. Therefore, considering the influence of train arrival and departure distribution
factors on the train platform utilization, it can effectively improve the optimization factors and provide support for
making station operation plans during different busy periods.

Keywords: railway transportation; utilization of arrival-departure tracks; improved fast non-dominated sorting

genetic algorithm [I (NSGA-1[ ) ; multi-objective optimization; distribution of arrival and departure trains
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Fig. 1  Relation between train distribution characteristics and
optimization objectives
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Fig.2 Layout of a high-speed railway station
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