BHSRE

Control and Decision

ezt 2 Ay ko= g U e g R A
AT, A, (T, (T4, A, Bl

SIHAS:

Lo, R, AL, S5 BEZ BRI I Wiis s ks A I L], fEl S ek, 2026, 41(1):

TEZRIR]IE View online: https://doi.org/10.13195/) kzyjc.2025.0445

BT BRSO HAB S EE

Articles you may be interested in

TR T HERE A 2R TR A A ML
Split vehicle route planning with full load demand based on particle swarm optimization

PR 5P 2021, 36(6): 1397-1406  https:/doi.org/10.13195/j.kzyjc.2019.1323
TR AR R GEZ Birfiit

Complex and expensive simulation based multi-objective optimization to system—of—system effectiveness

Pl 5Pk, 2021, 36(3): 589-598  https://doi.org/10.13195/).kzyjc.2019.0844
G 61 ) i T ARG 300 ) DTG % S A AL o e

Hot-rolled batch scheduling algorithm for seamless steel tube with sequence—dependent setup times and tardiness

PR 5P 2021, 36(2): 505-512  https://doi.org/10.13195/j.kzyjc.2019.0723
TR L AL RE R B TCL AL sk % 2 H br Rk [n)

Multi—objective planning of dynamic wireless energy transmission link based on microwave wireless energy transmission

P 53R, 2021, 36(12): 3039-3048  hitps://doi.org/10.13195/j.kzyjc.2020.1187

PG ZA SEAE F R 56T S A iz i iR 55 R I [ 5
Transportation service procurement based on total discount under complementary effect of spot market

PR S5 2021, 36(11): 2794-2802  https://doi.org/10.13195/j.kzyje.2020.0274

44-54.


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2025.0445
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1323
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0844
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0723
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.1187
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0274

5541 % 551 # % 5B x K Vol.41 No.l
2026 % 1 H Control and  Decision Jan. 2026

ZERSMEENNEMNTYREEREIKSHIL

R, RO, e, T %k, A 4, B
AL AT K2 LIMIE KT bi, L5 100044)

W OE: SRR AN BE TR AR B R A, Refgidad TR UR R S SRR AL R A, B, MR DY i
1’E?~71ﬁﬁ‘“%§§%5‘c?ﬁ%%ﬂﬁatﬂﬁ REHEEE SRR 2N BRI, i, 2308 UL S = 7Y R4 i
RS A, F8 DA/ IML S8 8 ARy B AR S AR TY. SR )5, RR TSR AR I S AR, Wit — il & BIK
MREHELESK ﬂi%ﬂﬁ%éﬁ&ﬁ‘]g¥1ﬁ&ﬁ%ﬁ¥£ P4, 2T Chicago-regional ZUHEHE, #4) 4 /NI FI X FIARE ) 2
AT HE 258 i%éff%ﬁ? Fﬁ%%thﬁﬁ”ﬁ?iﬂ‘ﬂﬁﬁﬁlEP*Hi’?:?ﬁ/*‘@ﬁ%E@H%Afjt%%%—'ﬁfkﬂiAﬁM&%fﬂ% =4
1 AT BRAR 11.8% A 15% IFE0E S BUAR. 7R KRB 45 ) 4 Frd th SRR S ol ek | T te 5k, ek
PLURRE T BESRE AT X L, 4 %i%ﬁﬂﬁﬁ?mtHﬁ&fﬂ?ﬁﬂfigﬂlaﬁz%ﬁﬁi@%fﬂﬁﬁn. A, Wi S50 5%
T IS E A AR, TR T BT i AR BB % BN 2 B B AR IR RE 77, B AT AR 18.07% IE S AR,

KRR I W BOsE R Beaiiih:; 2SH 2 ABhE; BERER S |mFhulifhss
FEHES: Ull6.l XHRRRSAD: A

DOI: 10.13195/j kzyjc.2025.0445

Sl AN Bimil, R, M, & 25 R 2 nf B m i 28 U0 5 Wi is RIS B & 4k [J]. i 5 Bk, 2026,
41(1): 44-54.

Joint optimization of fourth-party logistics operation strategies
considering multi-period effects

CAl Jin-jin, SONG Rui', HE Shi-wei, HE Wei, CONG Ming, YAN Kai
(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract: As an integrator and coordinator of supply chain resources, the fourth-party logistics (4PL) provider can
effectively reduce supply chain costs through resource integration. From the perspective of a 4PL as a supply chain
integrator, this paper focuses on the challenges of multi-period procurement, warehousing, multimodal transportation,
and the selection of third-party logistics (3PL) service providers. A joint optimization model is constructed with the
objective of minimizing total operational costs. To enhance the quality and efficiency of the solution, a quantum micro-
evolution algorithm that combines a graph sample and aggregate algorithm and a K -shortest path algorithm is
designed. Numerical experiments are conducted on both small-scale and large-scale networks based on the Chicago-
regional dataset. The results indicate that, in the tested instances, the proposed model can reduce total operational costs
by up to 11.8% and 15% compared to a joint optimization strategy without warehousing and a non-joint optimization
strategy, respectively. In the large-scale network, a comparison with the micro-evolution algorithm, quantum genetic
algorithm, genetic algorithm, and particle swarm optimization demonstrates the superiority of the proposed algorithm in
terms of both solution quality and efficiency. Finally, by analysing the changes in operational costs under scenarios of
parameter fluctuations, the model's capability to handle multi-period variations is validated, achieving a maximum cost
reduction of 18.07%.

Keywords: fourth-party logistics; multi-period operation strategy; joint optimization; multi-service provider
multimodal transport; graph sample and aggregate; quantum micro-evolution algorithm
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