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Multi-objective Train Operation Optimization Based on
Particle Swarm Algorithm

YU Jin, HE Zhengyou, QIAN Qingquan
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To reveal the essence of multiple objectives of train operation, a multi-objective model for
train operation was established and solved by using the multi-objective optimization method.
Improvement and keeping diversity strategies were introduced to overcome the deficiencies of the
existing MOPSO ( multi-objective particle swarm optimization) algorithms. Simulation results show that
the improved MOPSO algorithm can generate more than one train control strategy during a time running
simultaneously, display changes in performance indices with the control strategies and decrease the
shifting number of control serials sharply. Furthermore, fine tradeoff among energy cost, running time
and stopping at adequate point can be obtained, as a result, the strategy suited to the train running can
be selected to get an anticipated result.
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Begin

Initialize swarm
Initialize the external archive
Iteration =0
While (Iteration < max_Iteration )
For each particle
Selectg Best
Update Position
Mutation
Evaluation
Updatep Best
End For
Update the external archive
Iteration + +
EndWhile
Report results in the external archive

End

B1 Bk
Fig.1 MOPSO algorithm
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Tab.1 The main parameters of train
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Fig.2 Speed-distance curve before optimization

1.0

ARSI
o o
(=] Wi

'
g
n

-1.0
00 05 1.0

1.5 2.0 25 30 35
BEBY/X 10 “m

B3 pLibETHEE HenE

Fig.3 Control strategies before optimization
oMl , e S — I T — & 51—
Fr—ilsh—retT—lzh” A A w7 51, PASCH
I3 149 25 B AR 38 12 X ) e 91 e s AT



74 ® & X @ XK ¥ F R % 45 %
oAk, FHN B B A ZE B ARG L3 2. FEHIRES B ATA R EE R E R B 22 5 s, BERE LD
Z Hb R B AL B — BT BT B, EREAEIRZE W AN, B b5 455 L

PABRAS iU , IR L, mT LA 2 2 241 51 % 42
. R 2 TRAE H, DX SRR 51 4 A —
RE B RGP, ZEAE BL B8 DL T #RBERS AR A I 45
R FAFRT XEB1TR 53, 5 4 1 BEFE 1 L3
/N ARFN AL T IE SOB AT, AT ARG 5O 21 1

B35 17 3t R R R AT AE — R B 2 2 BE . B BE B
HH SR ) S DL I 4 A 5, W] LR AL )E
R ] SRS S B 45 51 42 72 381 X ] BR 2 R A

HBEBAT, HWREE T R B X, 5B 17 i
[ R K, BEFERAR.

R2 FIERERTIRE

Tab.2 The train optimal control strategies
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Fig.4 Speed-distance curve after optimization
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Fig.5 Control strategies after optimization
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