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Optimization of Urban Rail Transit Train Op-
eration Speed Curves Considering Driver Be-
havior

CAO Jiang, WAN Xin, ZHANG Chengxi, FU
Minxue, HAO Shicong

Abstract Objective; In view of the current inadequate con-
sideration of assisting drivers in completing their driving needs
against urban rail transit manual operation scenarios, further
optimization of train operation curves with the integration of
manual operation scenarios is required. It is aimed to investi-
gate methods for optimizing train operation curves considering
driver behavior. Method; A train operation speed curve optimi-

zation model is established based on the characteristics of man-
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ual operation scenarios and actual train operation methods.
Driver behavior patterns are surveyed, and corresponding prin-
ciples for generating driving behavior recommendations are for-
mulated. The AG-MOPSO ( adaptive grid multi-objective par-
ticle swarm optimization) algorithm is applied to optimize train
operation curves, and a method for generating driving behavior
recommendations is introduced. Simulation calculations are
performed using the actual train operation data from Baoding
East Station to Shijiazhuang Station on the Beijing-Guangzhou
Railway. The UMD (unified driver behavior) model is incor-
porated to create a closed-loop simulation environment for man-
ual operation, followed by an analysis of human behavior in
this closed-loop simulation. Result & Conclusion; Simulation
calculations based on the actual train operation data from Baod-
ing East Station to Shijiazhuang Station on the Beijing-Guang-
zhou Railway validate the effectiveness of the driving behavior
recommendation generation method. Closed-loop simulation
with human behavior analysis reveals that, following the opti-
mization of train operation speed curves, the train consumes 1
824.58 kWh of energy, operates for 2049 seconds, meeting
the goals of punctuality and energy efficiency and conforming
to driver behavior patterns.

Key words urban rail transit; train operation speed curve;
driver behavior
First-author’s address CRRC Qingdao Sifang Locomo-
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Fig.1 Schematic diagram of driver control traction handle
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Fig.2 Architecture of train operation speed curve optimization system considering driver behavior
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Tab.3 Comparison of optimization objective functions with

different initialization methods
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