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Review on empty container repositioning
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Dalian Maritime University , Dalian 116026, China)

Abstract : Container has the dual attributes of carrier and car-
go, which reflects the attribute of carrier in heavy container
state, while in empty container state it embodies the attribute
of transport goods. Based on its dual attributes, this paper
summarizes the empty container repositioning problem from
two dimensions of transportation and inventory. Based on the
analysis of the current research situation at home and abroad,
the hot issues and development trend of the current research
are reviewed, and the potential research direction and field
are prospected.
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Fig.1 Shipping loaded containers
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Fig.2 Rail transport containers
between China & Europe
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Tab.1 Research on optimization of empty container

repositioning under single transportation mode
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Tab.2 Empty container repositioning in

multimodal transportation mode
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Tab.3 Empty container repositioning

based on inventory control

SOk ETEROR HRLEA WAL SRR TT 1%
[24] BLB  ZHZXANTHEE  EIRKEE
[25] SHS  EEEFFERMTHIRHE Gz
[26] BLB TE HAHME ST A BRI
[27] SHS XM RE AN Tk
[28] S ZiE LRINEARE VB EERENR]
[29] BLB R E B RRE X 5] Gz
[30] SHS ZWOLFAWZ=HMz 2T RS
[31] S BT HEME RATEE
[32] BLB+S TRAE E AR AL HAESH
[33] BLB EENA N T ARz HAESH
[34] S RN HiRE RERIE
[35] IS TRWIEIRIR B R

L4 XTERMSEFREMLHZHERAIE

MEFHE IR PR S = E
RS RIS AL , X — 2R B R W] LAV 45 S filia
FETEB%44 0] % ( maritime inventory routing problem
MIRP).

T MIRP [8) A 521 X B AR 5% 55 e
FAR, 401 Papageorgion 47 41 H1 T 26 F MIRP [y
B S LA BT B T B W
S Pk s Rakke %57 DIKIA 299 LNG R I
BT, M T 2 SR T s A R S
MIRP 88, 5tit 1 40 STt KB PR G R B HE
¥: s Hemmati 25 &30 3T PEAR AR B 07 15 40 IR
MR T ARt RO R AL, B3t T R BT BUR &

G X B8 28 4% BE 46 35 % 19 MIRP W] B, Song
SV VB L A A BRI 7 3 ; Jiang
L0118 I T VE S8 5 B M A IR A B R M BRI
BB X7 B 5 92 R4 AL s De S5 3R
TR B I ) 24 TR B A 0B T AR 1) A
Wang! )45 82540 () P A7 B AR 2 S A IR BE 46
LR 45t , G5 R , 25 40 P AR AR o T8
HIE R L B B ; Eide 2510 1 A0
FESHATR RN AR, 55 R, 5 RI%HA
AT LI B WiiE BAS ; Dong & BF5T T8 1d sh 45
R T S v TR, 10 A7 23 48 R AT 42 1 5
Rodrigues 2 BFSY 1 L4710 18] R B 5 451 T #Y
LB PEAT IR A2 IV B, 595 T A AT 8 vh B
PERIRI i 001k LA % 6 HLAL R B 2 5 Zhou 251
HESE T 2SR RIS BT B B AL R B R B3t T
— o B P 2 ) B R B T B BR B, 2 24
VEIE (AT AR DL R e RO I, R R IR R
B4 IR 8401k 5 Rabbani 25170 43 51| L) 3 B A e
/M R IME LA, 2 5% 54 A e AL
S EFR, @ T A B 2 B ARSI B S5
JE LRI s Bell 2% 42 T B/ IMLB B R A B
SN RIBEIY | v (933 78 BRAR R (S A 455 248 A
SR BNE R AR R R A L A R 6 R A,
FEEA (JHATEY) B FE R A ; Zhang %1
% R A 15 5 T A AR R P B i e ]
IR, B T RIE SIS TR

KT LM AB 2487z MIRP [5] 45, Misra
26150 s e 05 A ) 60 25 T 19U s 8 Al P 1] A AR
A AR TSI SR T R AR 2 R
B AE AR A Han 255 4R T — 2 JE I B
PLEHAHRIEA Y T —Fh i L A B A 3
PRI T AT AU 5% 5 % ; Siswanto 25 B 5% T & i i)
B KIS PE A B A2 ) AR, JF it T8 & R0 vkt
S B 48 1 R 5 2 A B i AT B IR AR Ak Sar-
madi 45 ] TR 2 R T I S 28 A 15 4 A
VERERR A BhAS DR ; Ahmad 255 T — A B
MLE LRI RS, 0 FL R 40 ol o 8 TR 0 SR RL
RURER. 22 4 X B IR SCHRBEAT TIC A



56

KR FRE TR

547 %

R4 SHEHEEFHERERLTR

Tab.4 Joint optimization on empty container

repositioning and inventory

XER R L=t MR/ SR TT vk
[36] BLB+IS TV AR AR 0l R BRI
[37] BLB+IS LNG Hifitia =7 8812 VBT BN
[38] S+HIS FBAUZ AR 12 PR BOR (3%
[39] S+IS RiE B EAEHEZ BENE
[40] S RIS P AR B A7 ) R ue il g St
[41] BLB RIS P AR B A7 ) R LR MR R
[42] S F R R I AR A BRAI
[43] S+IS RIS P AR B A7 ) R JeLR i ek
[44] S+IS BHIBH A ek Ak
[45] S+IS A s M flis 7 612 s
[46] S 2 FE 43 T 1) 1 Jeslbk 2 > B
[47] S THeHAIZERSBE £ HB M ER
[48] S 2 FE 43 T 1) 1 BEATLEIRI
[47] S THeHAIZERSBE £ HB M ER
[48] S IR R A LRI R R AR
[49] S A s M flis 7 612 FRS A O Bk
[50] IS £ RIS FEFRE VR-Cr B[] B AL
[51] BLB % RN R R BEDLANA LRI
[52] S+IS ZBTIA E IfIE E AR AL
[53] BLB R AR IS P BEREALARI
[54] S+IS BEVLERKINEEARE  HLadHuER]

L5 AHFEENEERIE R

UTARSR, Al Pr B BEAE A Hh B = A6 I 12 4]
BT —FE. AT EAERERR TR 3 ~5 4
LRAEE TG ER 1R . A
WARGEERARA , AT 37 B A0 AT AR Rt [ R 13 &
A7 A

Moon %% My T 2 e b i 48 T T B 48 Y
AV AR, B T I S AT B S A
VAIE Jr TH 9 28 B ¥ Shintani %55 BF5Y T 2% AT
Pr B A B PR b [X R 25 A 25 A48 A2 AL ) A, W)
BRI EARN RS R TE = /HiHE
JAS. Zhang %7 BT 2 RIE M4 , 5 IRARHER
TR &40, s s A s AL B Y, JF Bt AL
WEREST R R R HLAR S0 Zhang 251 25 SR AR 32
R BEFIKRRR Y , LAS A/ ME T B, ST
Hgiia T AT B R R = AR s R, 5 LU
REMAGIHTHMELR, UL T Al T &R R0
AR A =5 [ AR AR

2 BRHAREIREIF

2.1 ETEHRA
HARS R ) o T 2= M IS ST, R DL

W T RE B IE T RGE NPT S, Bt
L —ia i, SERA B AL B BRI
BT BB R AR 25 SR ARIE B HRTHTR A R 2
B S — iz 7 2 2 RS I IR =M R
JREH, R pE g 3R It 38 4 B3 15D LA B 3 A 77 X
Z 18] By B

D E TR RIR 5B, 7 7E
P97 TH] B 58 H 18]«

—REARA R SFRENIWME. =5/
SEAAAE—E N 2= T R R, Bk
MRS — RS A AR o =58
HEg A R R IS D R ELAE B AT DA
NN TORE. HRIUTHS, Tie—X THE
HRF, FET Z MM E N E AR TEUN
KBRS, TR EET EEE, S 2B LR
Jhi

TR TR IR R A R A AL B SRR AR
BRSNS E B R, T EE N E X
[ A %o 2 AR 18 ds FEAT 2R 5K, A0 95 ZS A8 A W19 L L
B R R BRARBITHIF R B 2 M I 2 i
Fein 1 Z RIP R RN (B TSR, TR R
ZR A ACTT R AL B, BN R SR — B AR,
HATBIR AL, BR BSHRB T EHAET S
JEI 9 By 2 A 3 [
2.2 ETEGRA

AR T B S R — T A
H—FREER A T R RN Fr, R A IS E
A7 SRS B 8 25 R AT IR I E 5 , LA
BRI S IR TR LU K 2 PR R I R 3h 1%
T, WP R 2 B P B A Y A e 3R 1 2 R 3 3

DR T EAAAMPRIOR 5B, 77E
P97 TH] B 58 H 18]«

— M 5 ARG T K Z [ AT B ). i
P 14 ) R B 0 A A, 2 TR I
IR A5, o 7T A Vg s AR — B 0 pry 2 A M
% MILTEK#E SRR Gl Y R S M ETE,
LS I 25 PR AT B VSRR, SR T B % SCHR X
HREAE.

TR R W Z W PR G PR
0 S T A g A S W B 4 ) SR



18

FER,F EEAZHRAZNAAIIRE 57

PIRORAE IR, X TS EA NS, 37 2
WA EE, & 2REHRAEEN
ECF) R, XA R G S EAE TR HR A B R0,
WEZRGDN.
2.3 ETEHSEEBRARUEAF

KT iz A7 4% 1n) A ( MIRP) i 2 401 B 5
REREXT KRB BIRAE Tl & LNG 5 A E
AR RE A, AN RS LR
EPMnEE X E 2 AR, ¥R AR B M
. YETAIBIFST # TR Bk A SRR IR 32 S ) BE
izt R RS RE N 2 AP AR R
MG

SPTEE T ik S ARSI R R S
REB, IR I 7 T A 58 H TR) R

— R E S R 48 DL Bz b = ) B
VGRS . BUATHF T K 22 LU i i 32 F R S ol fih
BT RGEAVIFEIE R0, ZPANF REHRZ LU
ORI AL AR AR A, B R T 4
), TN R VR X AL Hs 5 i A Rl K
VE R HC PR 25 T 20 38 1 v I B IR0 32 B ) 2% 57
3 % i S Py 3 AR AR T AR B R B — s o =N
JRRR, SEEF TR B H RS & W RA
AHIE R . HHT, 805 Rk AR 2 A BES) BT 1 8 21 1
SRR E RSN A AR WIS )R, 5
2 Lz 55z iR R AT R
iz 50 5 0 5 X T A A i K =2 ) R o
W FERIBHATH— L TR AR

T RS BRI K R 2 W 5 AR SR
2. R TFHUIE A7 % 12 Il 7 ( MIRP) () BLAT0F 5%,
SR HBIKARE h TR 5, BXF
EPEL ER MR B, LEEN THRE
B RP 22 B B R I S B RE 2 TR
PPN, TTie R TR R 2, IS 2 TELAL
BRI E AT RARER.

T ERX U IR 5a %, 2l
TINS5 O ) 5 U
3.1 Z=HFHEHHIEIT

LR RE BB AR, B
BT EEAR M EM, AR & AR E, 5T
SEBFEPBIR LE W OR T AR O, k51 R &

FERERAE G EE i ST EME 7
FEDL. I, =M AR RO T B A sk s
AR R iz 77 KA TR £ Rz A5
) ZEF B E]. ZESL B bR [F) )R T 2 18] A
[G], oAl fE < LT W AR R AR 0 b v AL TR 1
R T AR, R IR A R B RS
AL BB A HO, B T R LR 2
MR BLTR I 2 ) S 4R LI, il BUR S| = 5T
HES WE-MHE=FBE NI EEEET
&, EBLZ A8 A [ s b 07 2K R SRR AR T A
# AR R S Z B A o e, B iR
[ Ay AR R ST
3.2 ETHEROXBIESF

XFFRAZAHHIE RGN 5, BT AL
MR RARESTRENNE RS =K
SRR R T4 R 2% 7 A B G PR Jk o s ) 2 5%
FAGTURAE R s T2 A B B 2 BRI T i &
JFC A iRt 2 il )k ) LA 8 ) 2= U T R = 4
B 0T A SR R I TR M BB, BRAT IR
I 0 R R 07 ¥ il L

BEAh, BT EM S S R E W ) 5 2
[B] AR R LAY , W X — A B e Al o 7 R AL AL
R I 200 ) T LA B 4o 23 T 0 e o 2R (B AL R
AR 2 5 28 T A JR 0 4y A R = TR R
REGE IR T B = A ETN ZHF
SREPUN  HE 2 A 2 F AL 2 m 4R AL T AT RE.
3.3 MEEFEHRFOAEER

RGP R R = A s R gt b, DIt
BRAHLVE WM E T R G L 6 2 A, PR
Hipiis ERHISEHE LT RIR R M T 2.
R, AR T Bl L EkiE s, o iz f ) 20k
FRRE R 2%, Ml — AR AR AN A,
WL A RS AR R 5 45 I, 2T
i b TR R i R B L B8 S50, 1 an
LSS PG LRSS AE M FE TR M 4%
SEARIIIE PR AE B DA AR B — P A FY
5T
3.4 HITMUBEEFR

Z A (B BE) UL K — A 2B (£
HEW) B PRSI E A e R, R A £
JAAEh BT S RE R WL B IR 22 A B 1Y
filis EFF BR AR M EAS TR R, TSI ABI SR



58 XEEFRFFR %47 %

oL 0PREE Y F R BRI TR X T
BEAEBg R RIRA R NP X8 1k, S 304 A & e
FPRAEEZE R RO KA, A OB
AR H e, E s s RN BIAL A
RURAR S 4 G RE 7 W R M B AL B T
RBRER S — BT 5 9.

3.5 §tIHEFMAERNENERT

XS R AR AR W T S A L A A L
FAGR: s A8 SR mAe 5 o simi A =L R A
TR RSE B 6 RIS BT i e T S BR, SE A
3R,

BZAGG R, SRR ELIT &6
AR KRS TR IE R AR A R 46 1
BARBIE &5 5SEaEEMmR Gt
b SIS EREFE RS A AL A S A 1R
ZEHFREM A ],

FEAE BT B SC B A , ZE R T BB H
ATLABID 50% L) b 12 5] 220 & 3% ; [F) B, do i
ZH s 55 AEICE AL B AT 88 Bk, 22
A48 B 57T LA BB B 2R, W A0 38 T AR i
ZRPGE R, LI TTRNT 55, FME, £ 51%
SR A AL R EE R RS E AT
HIRAKE.

£ % 3Tk ( References) :

(1] EF4. REEEAE MR ERLT]. ZEs
5% ,2016,2(3) :56-62.

WANG B H. Review of study on allocation of railway
empty containers transportation[ J]. Transport Research,
2016,2(3) :56-62. (in Chinese)

[2] KHAKBAZ H, BHATTACHARJYA J. Maritime empty
container repositioning; a problem review[J]. Interna-
tional Journal of Strategic Decision Sciences, 2014, 5
(1).1-23.

(3] HIEHL, WIS, PV . SRBAR S AT R R R B
PR 5 & 11T, RS LA 508, 2014,34(6) -
1578-1586.

JIQK, HU X P, SUN L J. Empty container allocation :
status and perspectives[ J]. System Engineering-Theory
& Practice, 2014,34(6) :1578-1586. (in Chinese)

[4] KATARZYNA A K, ERWIN P. Approaches to empty
container repositioning problems in the context of Eura-
sian intermodal transportation[J]. Omega, 2019, 85.
194-213.

[5] SONG D P, DONG J X. Cargo routing and empty con-
tainer repositioning in multiple shipping service routes
[J]. Transportation Research Part B, 2012, 46(10) .
1556-1575.

[6] ZHENG J F, SUN Z, GAO Z Y. Empty container ex-
change among line carrier[J]. Transportation Research
Part E, 2015, 83. 158-169.

(7] FALHE, RRE. ARSI TET 2 OB

AEMBZEFEEEBT]. REEHE ¥R, 2016, 25
(3): 539-545.
WANG C X, CHEN F Y. Optimal empty container repo-
sition with collaboration among shipping companies based
on multiple ports[ J]. Journal of Systems & Manage-
ment, 2016, 25(3) : 539-545. (in Chinese)

(8] T, £3R, 0T, %, ARl DB =11

BRI IR R T]. =% 583, 2014, 23 (1):
80-89.
JIMJ, WANG Q B, ZHANG X Y, et al. Optimal mod-
el for allocation and transportation strategies of empty
containers between coastal ports [ J]. Operations Re-
search and Management Science, 2014,23 (1) :80-89.
(in Chinese)

(9] shbete, BEHE. BEYLRRT %IES BARK = MRS

FELI]. TR REAR(ARBEAR) , 2017 ,42(2)
764-772.
HAN X L, TONG H. Empty containers dispatching opti-
mization with multi-objective based on random demand
[J]. Journal of Guangxi University ( Natural Science E-
dition) , 2017,42(2) .764-772. (in Chinese)

[10] Zefmak, W ZE. ZET REDLAR R AV SR AR == A6 14 B2 BT

FI] RN TRk (KR 5 TR,
2014,38(2) :298-303.
CAI P L, TU JJ. Empty container scheduling research
under stochastic demand[J]. Journal of Wuhan Univer-
sity of Technology ( Transportation Science & Engineer-
ing), 2014,38(2) ;298-303. (in Chinese)

[11] FRANCESCO M D, CRAINIC T G, ZUDDAS P. The
effect of multi-scenario policies on empty container re-
positioning[ J]. Transportation Research Part E: Logis-
tics and Transportation Review, 2009, 45 (5); 758-
770.

[12] YU M, FRANSOO J C, LEE C Y. Detention decisions
for empty containers in the hinterland transportation sys-
tem[ J]. Transportation Research Part B: Methodologi-
cal, 2018, 110.188-208.

[13] HJORTNAES T, WIEGMANS B, NEGENBORN R, et



%1

#

FER,F EEAZHRAZNAAIIRE

59

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

al. Minimizing cost of empty container repositioning in
port hinterlands, while taking repair operations into ac-
count[ J]. Journal of Transport Geography, 2017, 58
209-219.

JANSEN B, SWINKELS P C J, TEEUWEN G J A, et
al. Operational planning of a large-scale multimodal
transportation system[ J]. European Journal of Opera-
tional Research, 2004, 156(1) ; 41-53.

REE, Wl BT AR A A S A T
BRARTRLT]. AFISE R AR 2R 00) ,
2008, 7(4) .48-52.

ZHAO D Z, HUANG J. Research on optimization of
empty container distribution based on integral cost of o-
cean shipping and land-carriage[ J]. Journal of Beijing
Jiaotong University ( Social Science Edition), 2008, 7
(4):48-52. (in Chinese)

XIE Y, LIANG X, MA L, et al. Empty container man-
agement and coordination in intermodal transport[J].
European Journal of Operational Research, 2017, 257,
223-232.

YOONJEA J, SUBRATA S, DEBAJYOTI C, et al. Di-
rect shipping service routes with an empty container
management strategy[ J|. Transportation Research Part
E. Logistics and Transportation Review, 2018, 118;
123-142.

TRAN N K, HAASIS H D, BUER T. Container ship-
ping route design incorporating the costs of shipping,
inland/feeder transport, inventory and CO2 emission
[J]. Maritime Economics & Logistics, 2017, 19(4) .
667-694.

TR BB, B, 5. Mg REIGE T 9 P RKBE 1] 422
MM IT]. KiEEBERFEMR,2019,45
(2):18.

XING L, YANG Z H, XU Q, et al. Optimizing empty
container dispatching of China Railway Express under
sea-land intermodal transport [ J]. Journal of Dalian
Maritime University, 2019,45(2) ;:1-8. (in Chinese)
EREEOL, TN, A T 2 SRR Rl 2 SR A A
BARALT]. WL B T R %M (2 BEM),
2019,42(2) ;120-127.

HAN S G, ZHANG X. Research on optimization of in-
land empty container allocation on sharing basis [ J].
Journal of Zhejiang Sci-Tech University, 2019,42(2) :
120-127. (in Chinese)

N R 2 e s s R B [T ], R
TR (A5 TR 2010,34(3) :533-

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

536.

SUN H. Research on multimodal repositioning of empty
containers around seaborne and land carriage[ J]. Jour-
nal of Wuhan University of Technology ( Transportation
Science & Engineering) ,2010,34 (3) :533-536. (in
Chinese)

ZHANG SZ, RUAN X, XIA Y Z, et al. Foldable con-
tainer in empty container repositioning in intermodal
transportation network of Belt and Road Initiative:
strengths and limitations[ J]. Maritime Policy & Man-
agement, 2018, 45(3) :351-369.

FINKE S, KOTZAB H. An inland-depots-for-empty-
containers-model for the hinterland[ J]. Maritime Busi-
ness Review, 2017, 2(2) :126-141.

DANG Q V, YUN WY, KOPFER H. Positioning emp-
ty containers under dependent demand process [ J].
Computers & Industrial Engineering, 2012, 62 (3):
708-715.

LUO T, CHANG D F. Empty container repositioning
strategy in intermodal transport with demand switching
[J]. Advanced Engineering Informatics, 2019, 40.1-
13.

HARIGA M, GLOCK C H, KIM T. Integrated product
and container inventory model for a single-vendor sin-
gle-buyer supply chain with owned and rented returna-
ble transport items[ J]. International Journal of Produc-
tion Research, 2016, 54(7) :1964-1979.

POOM CP, YIPT L. An optimization model for con-
tainer inventory management[ J]. Annals of Operations
Research, 2019, 273(1-2) ;433-453.

EEE, B RZE. ERMBERER PR RS
PEFALALTSE[T]. B IZ MRS TR 515 8 ,2010,
10(5) . 137-143.

WANG C X, JIANG L K. Empty container reposition
and inventory optimization of container liner shipping
[J]. Journal of Transportation Systems Engineering and
Information Technology, 2010, 10(5): 137-143. (in
Chinese)

PG VRS BMIREAL A T D SR A B2
B AL SRR [T]. b #3238 K222 4, 2013, 47
(2): 312-316.

CHEN F Y, WANG C X. Multi-stage optimization de-
cision for empty container inventory under fuzzy random
condition[ J]. Journal of Shanghai Jiaotong University,
2013, 47(2) : 312-316. (in Chinese)

ZHANG B, NG C T, CHENG T C E. Multi-period



60

Rk BFRFFR 547 %

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

empty container repositioning with stochastic demand
and lost sales[ J]. Journal of the Operational Research
Society, 2014, 65(2) ; 302-319.

BRI, 2512, Hm s, 5. BT AR T E L 3
SEMEBEHEASEE]]. ZREMASETRESRF
B&,2012,12(2) :111-118.

DUAN G, L1 Y Z, TIAN L N, et al. Dynamic empty
container allocation model and algorithm based on tech-
nique station transfer operation[ J]. Journal of Trans-
portation Systems Engineering and Information Technol-
ogy, 2012,12(2) :111-118. (in Chinese)

KRR, B — & B R SRR S A TR AT 4 )
Bl T]. ERAZ R E2E R (A RPHER) , 2012,
31(4) :890-894.

SONG R C, ZHAO Y F. Study on liner operator’ s con-
trolling of empty containers’ in-transit inventory [ J].
Journal of Chongqing Jiaotong University ( Natural Seci-
ence), 2012,31(4) :890-894. (in Chinese)

B, K RGH , E 3l , 5. B IETEE PR AF A 1Y BE
REMFEBMRALT]. BRZE R A FR(BAR
R) ,2014,33(6) :131-135.

YANG HL, ZHANG X D, WANG R J, et al. Optimi-
zation of empty liner containers allocation considering
in-transit inventory cost[ J]. Journal of Chongging Jiao-
tong University ( Natural Science), 2014,33(6) :131-
135. (in Chinese)

NG, XU, b, 45 BT A =
FiRs I T]. E¥igE R4 ,2019,40(3)
14-20.

SUNJQ, LIUM L, XU L K, et al. Optimization of
empty container allocation under shared mode [ J].
Journal of Shanghai Maritime University, 2019,40(3) :
14-20. (in Chinese)

LONG Y, LEE L H, CHEW E P. The sample average
approximation method for empty container repositioning
with uncertainties[ J]. European Journal of Operational
Research, 2012, 222(1) :65-75.

PAPAGEORGIOU D J, KEHA A B, NEMHAUSER G
L, et al. Two-stage decomposition algorithms for single
product maritime inventory routing[ J]. Informs Journal
on Computing, 2014, 26(4) ; 825-847.

RAKKE J G, ANDERSSON H, CHRISTIANSEN M, et
al. A new formulation based on customer delivery pat-
terns for a maritime inventory routing problem [ J].
Transportation Science, 2015, 49(2) ; 384-401.
HEMMATI A, HVATTUM L M, CHRISTIANSEN M,

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

et al. An iterative two-phase hybrid matheuristic for a
multi-product short sea inventory-routing problem[ J].
European Journal of Operational Research, 2016, 252
(3): 775-788.

SONG D P, DONG J X. Effectiveness of an empty con-
tainer repositioning policy with flexible destination ports
[J]. Transport Policy, 2010, 18(1) :92-101.

JIANG Y H, GROSSMANN I E. Alternative mixed in-
teger linear programming models of a maritime inventory
routing problem[ J]. Computers & Chemical Engineer-
ing, 2015, 77. 147-161.

DE A, KUMAR S K, GUNASEKARAN A, et al. Sus-
tainable maritime inventory routing problem with time
window constraints[ J]. Engineering Application of Ar-
tificial Intelligence, 2017, 61, 77-95.

WANG S. Formulating carge inventory costs for liner
shipping network design[ J]. Maritime Policy & Man-
agement, 2017,44(1) ; 62-80.

EIDE L, ARDAL G C H, EVSIKOVA N, et al. Load-
dependent speed optimization in maritime inventory rou-
ting[ J]. Computers & Operations Research, 2020,
123, 105051.

DONG B, CHRISTIANSEN M, FAGERHOLT K, et
al. Combined maritime fleet deployment and inventory
management with port visit flexibility in roll-on roll-off
shipping[ J]. Transportation Research Part E: Logis-
tics and Transportation Review, 2020, 140, 101988.
RODRIGUES F, AGRA A, CHRISTIANSEN M, et al.
Comparing techniques for modelling uncertainty in a
maritime inventory routing problem[ J]. European Jour-
nal of Operational Research, 2019, 277(3) ; 831-845.
ZHOU S R, ZHUO X P, CHEN Z M, et al. A new
separable piecewise linear learning algorithm for the sto-
chastic empty container repositioning problem [ J].
Mathematical Problems in Engineering, 2020.1-16.
RABBANI M, SADEGHSA S, VAEZ-ALAEI M, et al.
Robust and sustainable full-shipload routing and sched-
uling problem considering variable speed: a real case
study[ J]. Scientia Iranica, 2019, 26(3) :1881-1897.
BELL M G H, LIU X, RIOULT J, et al. A cost-based
maritime container assignment model[ J]. Transporta-
tion Research Part B; Methodological, 2013, 58 (1) .
58-70.

ZHANG C L, NEMHAUSER G, SOKOL J, et al. Flex-

ible solutions to maritime inventory routing problems

(F4#% 110 )



110

Rk BFRFFR 547 %

HUANG W, CHANG J, SUN Z B. Characteristic curve
prediction of compressor based on MEA-BP neural net-
work [J]. Journal of Chongqing University of Technolo-
gy (Natural Science) , 2019, 33 (2); 67-74. (in Chi-
nese)

(8] AZE. MMM TRHEB I APERE i+

BRI [D]. Just. 4R, 2017.
ZHOU K. Neural network-based research on the dynam-
ic simulation and performance monitoring of gas turbine
[D]. Beijing: Tsinghua University, 2017. (in Chi-
nese )

[9] JIANG R, ZHANG J, TANG Y, et al. A collective in-
telligence based differential evolution algorithm for opti-
mizing the structure and parameters of a neural network
[J]. IEEE ACCESS, 2020, 8. 69601-69614.

[10] DAS S, SUGANTHAN P N. Differential evolution; a

[11]

[12]

[13]

survey of the state-of-the-art [ J]. IEEE Transactions
on Evolutionary Computation, 2011, 15 (1) ; 4-31.
BREST J, GREINER S, BOSKOVIC B, et al. Self-a-
dapting control parameters in differential evolution; a
comparative study on numerical benchmark problems
[J]. TEEE Transactions on Evolutionary Computation
2006, 10 (6) : 646-657.

STORN R, PRICE K. Differential evolution - a simple
and efficient heuristic for global optimization over con-
tinuous spaces [ J]. Journal of Global Optimization,
1997, 11 (4); 341-359.

TSAIJ T, CHOU J H, LIU T K. Tuning the structure
and parameters of a neural network by using hybrid ta-
buchi-genetic algorithm [ J]. IEEE Transactions on
Neural Networks, 2006, 17 (1) : 69-80.

(E#% 60 7T)
with delivery time windows[ J]. Computers & Opera-
tions Research, 2013, 89.153-162.

[50] MISRA S, KAPADI M, GUDI R D. Hybrid time-based
framework for maritime inventory problem[J]. Indus-
trial & Engineering Chemistry Research, 2020, 59
(46) :20394-20409.

[51] HAN G, PU X, HE Z, et al. Integrated planning and
allocation: a stochastic dynamic programming approach
in container transportation [ J]. Chaos, Solitons and
Fractals, 2018, 114 . 264-274.

[52] SISWANTO N, WIRATNO S E, RUSDIANSYAH A ,
et al. Maritime inventory routing problem with multiple
time windows[ J]. Journal of Industrial and Manage-
ment Optimization, 2020, 15(3) :1185-1211.

[53] SARMADI K, AMIRI-AREF M, DONG J X, et al. In-

tegrated strategic and operational planning of dry port

container networks in a stochastic environment [ J ].

Transportation Research Part B, 2020, 139.132-164.

AHMAD H, TOBIAS S. An optimization model for

management of empty containers in distribution net-

[54]

work of a logistics company under uncertainty [ J].

[55]

[56]

[57]

(58]

Journal of Industrial Engineering International, 2019,
15.585-602.

MOON I, DONGOC A D, KONING R. Foldable and
standard containers in empty container repositioning
[J]. Transportation Research Part E. Logistics &
Transportation Review, 2013, 49(1) :107-124.
SHINTANI K, KONINGS R, IMAI A. The impact of
foldable containers on container fleet management costs
in hinterland transport [ J]. Transportation Research
Part E, 2010, 46(5) :750-763.

ZHANG S Z, XIAYZ F, RUAN X, et al. Foldable
container in empty container repositioning in intermodal
transportation network of Belt and Road Initiative:
strengths and limitations[ J]. Maritime Policy & Man-
agement, 2017 ,45(4) ; 1-19.

ZHANG R'Y, HUANG C, FENG X H. Empty contain-
er repositioning with foldable containers in a river trans-
port network considering the limitations of bridge
heights[ J]. Transportation Research Part A: Policy
and Practice, 2020,133. 197-213.



	2021-0025_
	110

