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Optimization for Express/Local Train Stop
Plans on City Rapid Rail Transit Lines
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China)
Abstract [ Objective] To minimize passenger travel time
while reducing operational costs for enterprises, it is necessary
to identify an optimal balance between these two competing ob-
jectives. A systematic study on the stop plan for express/local
trains on city rapid rail transit lines should be conducted based
on both passenger travel costs and enterprise operational costs.
[ Method] Based on the characteristics of city rapid rail transit
lines, a bi-objective nonlinear optimization model is devel-
oped, aiming to minimize passenger travel time and enterprise
operational costs. According to genetic algorithm theory, a

corresponding genetic algorithm program is constructed and the
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model is solved. Using an actual city rapid rail transit line as a
study case, passenger flow OD (origin-destination) data dur-
ing the morning peaks on a typical working day is used as the
input. The optimal express/local train stop plan is obtained af-
ter line optimization using genetic algorithm. A comparative
analysis is conducted on enterprise operational costs and pas-
senger travel costs before and after the stop plan optimization.
[ Result & Conclusion] The stop plan verifies the effective-
ness of the proposed model and algorithm. While the optimized
stop plan for express/local trains on city rapid rail transit lines
reduces passenger travel costs by 19.48% , increases enterprise
operational costs by 4.23% , and leads to an overall cost reduc-
tion of 4. 18% . Although the algorithm slightly increases oper-
ational costs for enterprises, it significantly reduces passenger
travel time costs and improves overall passenger travel accessi-
bility.

Key words city rapid rail transit; express/local train stop

plan; multi-objective optimization model; genetic algorithm
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Tab.1 Lengths of each section and sectional passenger flow during morning peak hours
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Tab.2 Comparison of upward express train stop plan during morning peak hours on case city rapid

rail transit line before and after optimization
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Tab.3 Cost comparison result of up/down express train
stop plans during morning peak hours on case city

rapid rail transit line before and after optimization
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