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Study on Optimization for Scheduling of Local And Express Trains
Considering the Application of High Performance Train

ARN* - AMEY - DYE

Moosun Kim - Jungtai Kim - Kyeongjun Ko

Abstract In express operation plans for urban trains, it is effective for the reduction of the number of sidetracks to
apply a high performance train that has improved acceleration/deceleration ability and a regular train to local and
express trains, respectively. In this research, based on a plan to use a high performance train for a local train, an optimi-
zation methodology is suggested to reduce the number of sidetracks and the operation time of the local train simultane-
ously. The optimization solver applied in this research is a genetic algorithm; headway, location of sidetrack and waiting
time at the sidetrack are considered as design variables in the optimization problem. Consequently, by applying this sys-
tem to Seoul metro line no.7, the effect of the suggested methodology was verified by obtaining the proper optimum
solution.

Keywords : Express/local, High performance train, Sidetrack, Optimization, Genetic algorithm
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Fig. 1. Comparison of commuting time of OECD member nations and transport usage for main cities.
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Fig. 2. Correlation between speed and distance of local and express trains.
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X = (X1, X2, X3peery Xi) 2)

x1: local train — expresstrainhead way, x,: express train — local trainhead way, x,,: waiting time at (m—2)th side track, where

3<m<(2+the number of side tracks).
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and Tdn,pl+ 1min< Tan’ﬂ

where F(x): total traveling time of local train (7}), T4 departure time at nth station, 7,,: arriving time at nth station, p/:

preceding local train, fI: following local train, w/: waiting local train, e: express train.
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subject to S1 l,Sz 1’53 ;€{1,0}
where C), C,, C3: penalty constant
S1: decision variable to check valid time interval between previos and present trains at ith stop
(1 =invalid time interval, 0 = vaild time interval)
S»: decision variable to check partly crossing of local and express trains at ith stop
(1 = partly crossing at ith stop, 0 = otherwise)
S3: decision variable to check valid crossing of local and express trains at ith stop

(1 = crossing at ith stop without side track, 0 = otherwise)
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Time schedule of local and express train
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Fig. 6. Time schedule of local and express trains obtained by applying the optimum solution.
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