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Table 1 Performance index of multi-objective particle swarm optimization vs. NSGA-II

K Coello, Pulido 1 Lechuga & H Ky #iL 7Y
I R ) it % !

GD Sp ER
BB T
MOPSO NSGA-II MOPSO NSGA-1I MOPSO NSGA-II
B/ME 0.001 001 0.003 885 0.004 196 0.001 032 0.08 0.75
BAE 0.245 356 0.678 449 0.537 68 1.488 68 0.28 0.99
FH{E 0.027 865 0. 084 239 0. 163 597 0.098 486 0.125 8 0.896 5
AR 0.006 982 0.011 187 0.062 073 0.027 173 0.18 0.92
RHEE 0.105 596 0.165 244 0.116 39 0.327 38 0.047 986 0.067 143
3@
RO = I o SRR Pareto JE AR A PRI BEH 2, ST BRI 2 495 .5 25 Pareto RILIIE
e AR B IR 1 6] R 10 DK ER B
léw;“ﬂawfﬁ)‘ﬂﬂﬁﬁ¢%¥ﬁﬁ;

i

ER = S— WRBFHRBBE i 4 Pareto 25 W Pareto MILHIEANEM e, = 0, 5N e, = 1.

ALIE W, sk 2 ARk F B B 5k BT
724 i Pareto BV @5 H5C Pareto RIVEEAY) &,
BT R B bR e & 5 i 53 5], 85 1R
R/

3 KFZLE

4R 2005 (R ESITHFEE) & BXEE
WMHAKE BNEFBENSERTAREE

B M AR — RN B RN BER KR
BION BRI, AL BRAE A R B A B, JF K S B
B BRI BE R A0 B VBRBE K B Y 1712 38 B Flis
kR E HF 40 km/h 80 km/h 45 km/h 30 km/h F
0.370/t - km.,0.4 56 /t - km ,0.08 JT /t + km,
0.004 JC /t « km, A FEFIERES |20 BEFIK BRI TET 4
BYEIBRAE A 1h 2h, 4355 (4) ~ (6) %It
B4t SRS E M B REIN T &

@ H Pareto (LT L 9 H R LM AR S TR LS H IR FIEE] Pareto B



— 48 — T R OB ¥ ¥ R 2008 £ 12 J
®2 BHHE
Table 2 Parameter values
28 8 a; o a3 &
BE 0.63 -0.35 0.04 -0.25 1.21
S8 6, 8 B2 B3 &2
BAE 0.19 -0.54 0.83 -0.40 1. 14
B8 0, Y1 Y2 Y3 A
BUE 0.10 0.38 -0.21 0. 68 0.39

RIBEIG RIS, A5 kB MKE B E
TR IERER T SRS ) o Ty BRE R
8.1.5 Fl | Tooanues / @mpToki™.

REZSE, T AREN 2 Bk TR

R, KRBT A G e R PSR R 185X
MALRTIR B ARGE VL IR B ST PR PR IL , 1R
& Ny Ny Ny TNy B RIER S BE | 0 2% 3 BT AL
firiz 2 i) RARBUETE BN 3.

®3 GAERMEERNNEHENELER

Table 3 Value range of network characteristics of various levels of a comprehensive transportation network
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Table 4 Representative Pareto non-dominated solutions vs characteristics status quo of comprehensive transportation

network of Jiangsu province
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Multi-objective optimization of comprehensive transportation network man-
agement based on modified particle swarm algorithm

QIU Yu-zhuo, CHEN Sen-fa

Institute of System Engineering, Southeast University, Nanjing 210096, China

Abstract; First, the management optimization problem of comprehensive transportation network was analyzed
in view of hierarchical network principle. The paper distinguished different network levels by transportation
distance. The competition among sub-networks of various transportation modes on the same level and the coop-
eration of the sub-networks between different levels was modeled by the introduction of transferring time. Sec-
ond, using minimal transportation intensity and minimal unit energy consumption of networks as objectives, a
multi-objective optimization model of comprehensive transportation network was established. Finally, the Pare-
to front of a simplified comprehensive transportation network problem was also worked out with a modified par-
ticle swarm algorithm for multi-objective optimization. The results indicated that the algorithm could find the
well-distributed Pareto front of the multi-objective optimization problem effectively.

Key words: comprehensive transportation network management; hierarchical network ; multi-objective optimi-

zation; particle swarm algorithm



