& | pa =2 -+

CAAI TRANSACTIONS'ONJINTELEIGENTY S"ﬁSf_EM.

4

BORPRL T AR AL SR 058 DU 5 Yoz St TRl AR A
JiAmE, REE, FTHE, R, S

FIHASLC:
PR, XU, R, S BORPRL O AL SRR 2R DU Wriras s AR L)), B BE R SR, 2021, 16(3): 474-483.
LU Fugqiang, LIU Ting, DU Zichao, et al. Convergence fuzzy particle swarm optimization based transportation time optimization of

4PL[J]. CAAI Transactions on Intelligent Systems, 2021, 16(3): 474-483.

TELR )15 View online: https://dx.doi.org/10.11992/1is.202004032

L] RERGBR A HAN SO
Z eIk PG T AR A i R P GA e - AR e

Fresh agricultural cargoes location-routing optimization with simultaneous pickup and delivery for multiple distribution centers

BIRE RS FR. 2020, 15(1): 50-58  https://dx.doi.org/10.11992/tis.201905042
BT B hRas (W) o FE 248 e 22 B b R L

Decomposition and continuous mutation—based multi-objective particle swarm optimization

BHER G4, 2019, 14(3): 464-470 hitps://dx.doi.org/10.11992/tis.201711015

HEFUCHEPSOFIFCM AR HER

Fuzzy identification based on improved PSO and FCM

BHERG AR, 2019, 14(2): 378-384  hitps:/dx.doi.org/10.11992/tis.201707025
WAL WS SR T RSk

Improved particle swarm optimization algorithm with probability convergence

BIRER G M. 2017, 12(4): 511-518  https://dx.doi.org/10.11992/tis.2016 10004
ST PR R A S L N 22 H AR A L

Mobile robot multi—goal path planning using improved particle swarm optimization

BHEZR SR, 2017, 12(3): 301-309  hitps://dx.doi.org/10.11992/1is.201606046
FETR T REC AL B9 Elman #1250 28 ToAS 422 4]

Elman model—free control method based on particle swarm optimization algorithm

BHERGFR. 2016, 11(1): 49-54  https://dx.doi.org/10.11992/tis.201507025



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202004032
https://dx.doi.org/10.11992/tis.201905042
https://dx.doi.org/10.11992/tis.201711015
https://dx.doi.org/10.11992/tis.201707025
https://dx.doi.org/10.11992/tis.201610004
https://dx.doi.org/10.11992/tis.201606046
https://dx.doi.org/10.11992/tis.201507025

9416 B4 3 M
2021 4E 5 A

BB AR

CAAI Transactions on Intelligent Systems

g % Vol.16 No.3

May 2021

DOI: 10.11992/ti5.202004032

TR AR B 1L B %89 56 I 77 4 7 3 B B 1) fL 4K

PoAEIR, N AE AT, BB S HC
(LLERLKF Z2FETHPR, M 225 066004;2. R KFZ0AFE TRFR,TT %M 816819)

OB AR PO YA is i (4PL) AR Az i )OS A TR, AR SO ST TSR DY D7 WA 3 i e i g A R
He 5 I AN T A0SR B2 e RO BOMRL T B AR 33k (CEPSO), Xz il i 2 AN 45 = J5 AU B Ry ik 47
W PFESEP BT T 3 A R R B S0, DK e SAOBERIDRL T 1 D0 P 301 ) SR 2 R S RO Bk L AR T
FEOCARTEE | 3845 S R R 7 DG A 3012 ) S B8 R A X LU 20 A, IR I 17 A R A0 580k 0 A 251k

S8R IR) - 2 DU T W 5 3 i A 5 o i I 1 5 5 =T ACBR R 5 WS IR 5 SRR B eR R WSO DAL s R R

ik

FEEE: TPI18; N945.1  XHiRERL: A

XEHE: 1673-4785(2021)03-0474-10

5| AR AR, NE, A T8, F RN FREALEEINEN T YRERNELL J]. SEREFIR, 2021, 16(3):

474-483.

#1325 183K LU Fuqiang, LIU Ting, DU Zichao, et al. Convergence fuzzy particle swarm optimization based transportation time
optimization of 4PL[J]. CAAI transactions on intelligent systems, 2021, 16(3): 474—483.

Convergence fuzzy particle swarm optimization based

transportation time optimization of 4PL

LU Fugiang', LIU Ting’, DU Zichao’, BI Hualing', HUANG Min’

(1. School of Economics and Management, Yanshan University, Qinhuangdao 066004, China; 2. Faculty of Information Science and

Engineering, Northeastern University, Shenyang 816819, China)

Abstract: This paper proposed a transportation time optimization model that employed a convergence factor and the

convergence fuzzy particle swarm optimization (CFPSO) of membership functions to determine transportation routes

and third party agents in the fourth-party logistics (4PL). Three examples with different scales were designed in the sim-

ulation experiment. The experimental result of the CFPSO was analyzed and compared with those of the enumeration al-

gorithm, basic particle swarm optimization algorithm, genetic algorithm, and quantum-behaved particle swarm optimiza-

tion to establish the validity of the proposed model and algorithm.

Keywords: fourth party logistics; transportation cost; transportation time; third party online agents; convergence factor;

degree of membership function; convergence fuzzy optimization; particle swarm optimization
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Table 7 Experimental results (case 3)
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Table 8 Results obtained from the algorithm (case 1)
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Table 9 Results obtained from the algorithm (case 2)
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300000 250000 200000 150000 100000 50000
/MBI A /h 8.49 12.62 16.98 21.17 26.18 29.86
FA CPUIN[A]/ms 22817 21656 21309 21557 28994 27638
s/ NI ] /b 14.43 16.98 21.35 24.99 26.93 29.86
FAPSO V- 143z i [l /b 16.34 18.68 21.6 25.36 28.86 29.96

SEHCPURT A /ms 437 415 462 453 484 427
/NS ] /b 8.49 12.62 16.98 21.17 26.18 29.86
GA P H s E] /h 8.71 13.22 17.33 21.39 26.18 31.49

SEHCPURY E]/ms 478 442 440 452 450 406
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300000 250000 200000 150000 100000 50000
e/ MBI AL /b 8.94 12.62 16.99 21.38 26.18 29.86
CFPSO Xz st 1] /b 8.95 12.87 17.02 21.39 26.18 29.96
S CPURY ] /ms 150 152 151 149 147 148
e/ MBI ] /h 15.61 19.18 35.44 52.57 34.24 35.34
QPSO B T[] /h 78.11 49.61 75.74 65.55 57.62 36.61
S CPURY ] /ms 275 238 278 270 276 257
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Table 10 Results obtained from the algorithm (case 3)
o P b AL
400000 300000 200000 100000
s/ NI ] /b 13.29 18.96 22.07 31.63
IEAPSO SBR[ /h 14.96 19.08 24.91 33.78
¥ CPURY A /ms 891 968 1092 1098
e/ Nis T E]/h 3.39 10.26 18.47 27.07
GA EYiE i  [A] /b 4.41 13.95 20.66 29.43
S CPUR A /ms 753 829 919 852
e/ Nzt Al /h 3.34 9.75 18.73 25.09
CFPSO izt (] /h 4.41 11.98 19.83 25.94
F-¥JCPUKY[E]/ms 194 200 197 191
Fe/NMEHET ] /h 66.06 26.56 38.65 34.93
QPSO SR i ) /b 154.60 124.23 90.47 5433
SEHCPURY[E]/ms 439 442 409 396
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Fig. 6 Comparison of experimental results in case 1
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