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Abstract: Based on two major databases, WOS and CNKI, the 494 documents searched were analyzed by
using VOSviewer for co — word clustering, and the conclusion is that the scheduling of terminal equipment re-
sources is a hot issue in the field of automated container terminals in recent years; the review is categorized ac-
cording to the types of equipment resources, with the future research direction pointed out. The research results
show that most literatures have established an objective function that minimizes time and have the highest load-
ing and unloading efficiency. However, as energy consumption issues receive more and more attention, energy

consumption and other related environmental content should be added to the target to form a multi — objective
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function. The preliminary literature mainly focuses on single loading and unloading process, and has achieved a
lot of results. In the future, the research focus should be shifted to the hybrid process, taking into account the
characteristics of automated container terminals. Most literatures only study the single loading or single unloa-
ding mode, and application of the dual — cycle strategy is ignored; most literatures mainly study the scheduling
problem of equipment resources under certain conditions. As the research further develops, the scheduling
problem under uncertain conditions will become the focus of future research. With the increase of loading and
unloading volumes, the solving efficiency of ordinary intelligent algorithms is gradually reduced. In the future,
more rapid and systematic solving algorithms can be developed.

Keywords: equipment resources; scheduling optimization; automated container terminal; literature review;

waterway transportation

0 5§

BELRHE ORI, BB A A S 1 R A, AT LE 11 3h b B R A B A
VERSLT |, A TR A A VR LR T HE A TR T, BT LR, D NS kg B I T
FITFE . 1 S AR 0 S 1 48 45 00 B 0 S BTV RO 1 1 A8 4, A P SRS 1 B A
KT LI A SR B A =2 A BRI AT =K [ B LA VO, IFFEARGH LU Ry
BT ST ANGEN | SRR KT | MRS, SRR RS U Sk 2R A PR
FA I 11 B A S BT Sk R RS B AR A R RGN, A 4 Y VA T 5% 2
ML), Toit 20 T Wb— S EE Tk (i 2 R et . TR, TSt B R & VORI AL, i
RIS AR AT AR A N, 6T [ LA 0BT, R BB 2 T2
B EXE A R B B AR B R S AL R A T A W ART . TR, ASSCE B Sciki i S5 8
ATRAL AT A, 6k 11 30 1 S T Sk B 45 W DSV 9 T PO A SCHIRIEEAT 0T, AR - A7 A
FLAAZE | DUHRITHE [ 3L S A Sk 18 46 W TR FE DR AL M S0 T O 8 15 R, DA R a3,
A Je HE— SR ATRGEHT F Ll

1 XERITESH

ARICEEL WOS (web of science) . o g A Rerrack tolley
$u EF' [ﬂ 5\5[] lm ( CNKI) é& % E:}: ;‘;d: ?ﬁ: j( ﬁj( Simulation medeling {fy ¥ 5 Autoum:-ed S
%L\%? s ﬁﬁ%ﬂ&ﬁg ﬁ%%ﬁ‘ TS = ( auto- Siomenion wnhys (AR Aedr SRRV Mined integer programming modsl
mated container terminal scheduling ), SR AR eabimne sehedling

> — > IR ZCA ic st
}ﬁ %ﬁi *ﬁ’%&?%{q: “ E Zj] /f’t% :ll% ﬁ:“ﬁ ﬁgﬁ] Automatic tansformation AT IR TOE T oe TN
Ry vl R AR Tabu scarch algorithim

e
%& % 7 EZ “ E ﬁj /f'k‘ % E{‘é %ﬁ ﬁg’ % ﬂg‘l . if \')w't:;ioil:m!imml cfficiency “’:V'N :‘\i:mnmed :mr.‘-r.hu-lmmna'l A JPath plaauiing
TE“” ’ Hﬂ' IETJE{?EEX 1950—2021 ﬁi , i} om;dn.mc; c i :q?xf}aé%d ' = Z‘JJ’{»{{,%"%@%@% AGY schechling

e, WB, BB Tk, 3RS fogngome  © et G gt
494 AR, 35 1T VOSviewer %k bl T R o v F:@“ﬁfﬁl”';f’ﬁ“
o CL S SR 17 7 36732 4 o R -
BT, Ashith S LR T Sk DA 44 - S A ST
SRS, 1 PR, AT B R ) L e

FEH SRR i, A A BRI

BRRATSUNARERR . RS LB 7 A 1 BBHEREBLRRAEE S

AGV (automated guided vehicle) , Fig.1 Research hotspot map of automated container terminal

http : /xuebaobangong. jmu. edu. cn/zkb



232 FFRREM (HRBERRD 5528 %

N T B2 AT ST IR B I (8] A3 A, 4545 I T 4R 58, 70 M 0 41 ok 158 2 W R0 2 A A7F 7 4
ML, 2 FoR, aTLGE R, AR, XA S LA AR Sk i & S IR LA T AR R T i
IR, AL 2 g BEIR IR A R 98 BE AL

, A twestruck trolley
R
Simulation modeling
105 Gt RO T )4 Mixed mteger progrumming model
Shmulation analyxis

SIS Real-time sebeduling
Conl'm:xcr im;‘( 1204 4 Automaric stowage
Doubic welley | Autssstic s forusstion “%'lf;ﬁ& A ARCAEIER W Tabu werch slywritlon
3 FAldghE R cEl
}: e 5 Operational efficiency &‘Autoum«l sontainer ferminal PRAEA G Puth pleing
Ny o= Ty o T OE N
[T Sy TR B L e &
[, 3 Hergzzcatal s 4o . .
Fr Hiliert giQinsdso Ky . e/ 1514 Double trolley quay crane
= g e R S - Genetie alrorithm
. | W
0 G5 O St ey :
Automated Oaines terminal TN A L8 1R oopersive schedriing

Euayy souswuplion

sy~ ol il Container e
Kg'é Caani m’ fst F1E (65058 TAwomated milamownted gantry coane
@ ¢ o B3t
IntelEgentization 1Y {e g RGN Tnregrared scheduling

A T'@ﬂm‘
Sz Il W ! 2 3 @
Post layout 75 [ <17 W armg 1= bk

(R’ SLEN
Auteenalion teckmalogy

L

2014 2015 2016 2017 2018

B 2 B3 EIEAE LR EE
Fig.2 Research time figure of automated container terminal

L5 EPNA, A BB IR R, XUST R B R EE AN 22 R R IR R VA R AR AR, At
— L BASHN RIS Fbs . BRI RO ASE R AR MBS I 1]

2 B—igERFEEEMRK

A S AR Sk i B s R LB VR T SN 2 MK Fis i # AGY, B & FEN . B
=R, T H SRS Sk A IO . A T Rk 2 Al R, D0 A2 R 15 18 B2 i 32
A AR S ORI CHE . TR BF . AGY R 11 S AR AR A B Sk (Y — b B B2 LR i 75 B¢
U, = H AR EE R BCX B i F SR RAR T Sk B MF AR B2
2.1 EEFMEEFEMRL
2.1 1 R )

FEATAE AR Sk e T A TR W] DU RO 4 THER AR T Sk A TARRCR, s B2 ry %
ARG R A B AR A AL T2, CREAHSE BT 7 A S R o BO R A, AR 1Y 23 BE R
JE IR

1) X TIAALS AR AP BC RN, Han 552 RIS T A0 300 4 e 5 R4 5 A6 5 (DI [B) AN 2 1 20
FATEAL AR B[R] AL PR BE TR R, e Sr 1R S B ORI AL, ISR P35 A S0 A (82 760 2 9 1) 0 T 9 32
HEATSRAE . BEARIEAED R T 98D A R AR 5 M, B T R R] Inis 55U BESY T AR RARAD
S oS (S AR a7 T el e S 1504 TN e I Y o e R ot 2 ATy D ST
AN, Jf5e H—Fh [ SRR R (ALNS) B R AOR M7, BEEAED @ TR T
NS B B TE FVAS= = 51 LV L 77 A | L URVA S v = 1 ol - L P | R R E R VA= i
AR, e AN b S T DR IR GRS A | AR SE 35 A 2 A 2% Bl AR S F B R B A 2
FE/NRIAE 2 B TR BRI R ARSI , SR 2 R4 73R A

2) XFTREARA S BCRIERE A, Daganzo'” JEWFFT R AR 43 L 5 U E ] REU A SE 8K s Liang 5517 3@ o
XA BERC B % 22 IS R A A, S, TR SRR Kim S5 AR R AT HEAT IR BE BT SE I

http : /xuebaobangong. jmu. edu. cn/zkb



553 VIR, 2. ARt kB a R IR I ik - 233 -

PHE S BEERAEA, I THREMZMMILEXRR, ETIHHR T —PEeEmial) JHfE)E
Chen %5 [ 5T A5 2] T F— 2L it
2.1.2 L Wrad i R)

Mk ) VAR RAR ) | MEAFRY RS X, W s AT AR A AR R ) T AR A B R A5
wi, xR RS, LS5 B R IR 2 M TR, SIAR B, L SRR
O RS, Ak Ry ATk B4 6 252 ) 80 RS R AR A T A0 9 5 Pk 260 X S0 (4088 Bl ook 3 R 47 T B
A A % 1 T S8 iz A 7 s %) it 138 R B4R [0 A3T; - Gharehgozdi 25160 b33 9 1) 36 2 IX WA EE ST 90047 T
BLEL, MR T AR AOAb B R B3 55 AR 98 XU 1 3 ) AL 2% 5 T U AT 22 1)
PHPE A X 25 s R, S TIRA B A
2.2 KEMIZIEE AGYV FEMRK

AGV 1R A s b SRt L 2K iz T H, S ESCRE AR R B 15 w5 Sk 5 v 19
LA R . X AGV MBIFFE EZE 0T U4y AGV WY TR BE IR AGV Y 6 4 A ) ] 5 A e
AGV B LB R 8 =, HARWT

1) XF AGV BT EE ), Chen %" gy o4t T ) 50 25 50 1 A e S A6 S0P AL R AGY 1A
IR HANRENS 22 A IR A ESK ; Bish M0 7E Sk (18] AYIERE b, ME—BHfE) TRt
O, BN TP RE Y AGY TR, BUS T RAFFCEE, (HHZEHELNH T2 (£
F2) W, NTMELL LS, AR TR BRI T AGY JH A8, Kim 45 POTAR
WM. ZRFIBAIE A, 20T 2 BRI i Eesmim | et mt b, X Resad e i
FATERAESEAT T IR AR, JFAH T — N8O IR B2, i FXAIrkm s, FHAAS
FTRYSEBRI 3 R A5 Grunow 252 FIHAB A HF A —FE, T pi 1 6.096 m (1 FR =
0.3048 mm) £EAAAT AGV #H1T THFSE, X— k4288 T W 2ef s i Xnige.

2) XF AGV MFELHLRI 8L, Zhong % L/ Mb AGV ERFHEH BAR, S T2 AGV Joip
G R A LRI AR O R 465 BR T AR IRl de /b o HLRRAh, BEBLARAE SR H GUROBI 5 it 15 3 1 A
GEOHIITE, DRV BRA B, %28 AGV iV Bkt Ak, LA/ AGY 173t
FERAYERAC G AL, AL, AGV FEASSkis M B fh b 7 AR 3 AL AR #f @ METS B0, Angeloudis %5
FEXF AGV ZERS Sk i i A FE IR, HFR T —FhE SO AGV BRAERFIE LA KA Sk AN 2 R 2% 1 0
JEJ7HE 5 Choe S5 HESCHK [24] AYSERR B3 T 9 35 A OnPL FELR mtd2 > 43, K AGV AT
JEE SRS S A N FH T S A SRR RS S AR AR R i Bl

3) T AGV B MU R, Vis 250 SR R/ N R ARG Sk N B SE R BRI, (HoR % S
PRIGIL; Mantel 26 2R PER RO BURHG 2 OGO R, L T — D CHEBA N 45 1A T #
H 3 kAL T AGV % H .

X R SCHEREE T A A, TR, FEBFSE HAnJrm, SCik [2-3, 5, 8, 10-17, 1922, 27]
AR e M B AR, HAR SR B LABA A HAR, HAREON B —; ZERIRIERI . Sk [2-3,
6-8, 11-12, 15, 17, 20, 22, 26] RHEEECGRRIBIARY, H BRI BIARY SR A5 50— 5 58 U5 B2 1 3
BTL, IRAEEORRIBTY | 0 - 1 BEHRIBIR A O 232 W TSk B — A IR R B, e R
K HAIFFE HR AT AR AR & BRI T SR 2 R 9 s fERESS I SOk (24, 6, 8, 17, 20, 22,
26] RAM—RE &AL, kT2 e KRR A 2% BRI E N ZE T,
Bk [6, 9-11, 15-16, 23, 26] RFEEAMEFRZR, F 0T REBOREZ 175 5 A 2 R R 15 1

3 MEFERBEKGHEMLN
PAERIBFFTE TR R . SRR AGY IOFE AR, T4k Z %4 THTT A gLt
A S IR MR R 00 T 0 5 P 2 I O A B T, 2 AT PR AG I 9

http : /xuebaobangong. jmu. edu. cn/zkb



" 234 - FFRREM (HRBERRD %28 &

FEVL B HE-AGY BB TR BRI G Wil
3.1 BF-ACV BR&AEMRL

XFFREBEA AGY BB EENLAL, UTAE N [ P Ahai B BB 58 7 1) 1T A4y Sk -k 4 5 40 S 28007
FAGV 173 BEAR P 7 18

1) FHRERAEBRIT 1, BRT S B R T R RS R AR SR SRR e R
IS, A T S I RBRE; Yue 4 H B BREHINIE] | AGV AYLEMATHTIA] AT v
-5 I AR A, (AR B R A B, T —45 0 R T R LT
LM P G RURRE, R CPLEX #47TR M ; Chen' ™ S /e 2R BRI AT AR, ALK &
TR HE L R P VR A ), R T AGV iEHiBeAE R/ N — B AR, 10545 52 R 2 U
R AGV B THE M REREMIEIRS , 257 T LURKF M AGV BEFER/INAEE — . BBt HARAY [ BL
BRI H AR, W, X AGV MZeiital | R 4% - 6 BFERERE 1 . HE 2% vh SO Y 25 i 45 I
RiT TS,

2) XFFHR AGV AT AR T, BRI AE S LABUNG AR T TN TR 5 293, AT R
INFEFRATF P 5 LR R PR Zhao %50 BUAR AR ST I R A T X R AT 57 45 25 12t PR A A0
WF9E, %08 TACEFE AT, (HEM5E BAr R EER T AGV IR I REFER
3.2 HR-AGV BREAEMRL

e A SR REFRTE K DT EIELIY , 45 ACV Z RIfFfEE M B SN IE, W S8 T
SRV B Z B AN DM RN B BT, ENSMIFIE 25 5 A5 AGV BB & 8 B F 9% F2 B4
H TR RIS X SR MR W 3 2 (8] (0 A BE AR Ak

1) RFRIMAGEX T H BT, Wa 205 AGV BIAE S0 . . S5 . AGV %L
HE R RZ AT T 008 340 W 8 T A X I MEAZ I A, Sl kA8 AGV , FR AT AR IX B i
ABLEAS H AGV AR B 9 3 0 % 52 T B[] B4 552 i) A A DX 4508 79 18 XS 52 T[] 1) 5% i 3 — 2%
W WD A SRS Sk 2 ot B b XUIE R AGY VRV A s, 23t ST« e R ] JRAS )
)" F0 AR A AR A 35 G S AT OR A, B FYME . R/ M L ARE T 25 R A 5 1E]
ST S . AGY BURESEOT R AERER ), SRR, IR T IRAGR a5 & 2 ) o A
MAEFR AGV 5 I# A R

2) XFTFIAGAF X5 W AIRFSE . SCKERAEDS 16 % 8 2B 1) % 1 RIZE sh X RE 71 PRI RIS T,
SEGZIIX A, HXIVFEAT IR AT T O0Ak s Rl 25 07 3 1o AR 28 A7 IX ) 25 o R 8 8 6
()58 TSR AT A, SEURas REH], 75— U Fl N A7 X 1 255000 T 58 Al I ) A 8 K5

XF ERSCERBE T AR B AN S 4, TEAS BAR 7, SCER [28, 33, 35-39] DURFEE/MESh HR,
HATCIR BZLUNAS . REFERAR N HbR; 7EAAIZER T, T a2 n LT, 2 ke e
T YRR RS RO iGN SCEk (28, 30, 33, 35-36, 38]; fEEMLZEM) I, SCHR [28-29,
36, 38-39] KA —MstfRiA, HRZRME G RIE LR R AR 25 58 IR IR 8 B Ui ix 2 B A
IR e I XUR IS 7 T, SCHk [28-29, 35-36, 38 ARFIMUEMIGEMS ; 1EEIEAHERNZ N
T, i SCERIIARZ AT E R R, o LB R ZEEA AR i it 25 R AT 45 A BRI, T
DRI RE A B AT, AR DLSCRE A Sk sk rh 23 SRR IREE . TEARSR IS TR AT LIS A
Fis ) 2 AT P s 25 T 4 e RSATE SR X B4 B IS AT A TiE— 2D UBIFGY s T T 2 HRs s R i 52 4%
PR, A A T B R E H R F U AN ek i, (A AL & R BRFNZS SR R Ak K
ZHSCHRAN 25 R A VR AR P AN TR R R, RS SR s o FH AR A I

4 ZREBERBEMEEEMLL
7 A SRR SR IR S5 (e e, o T RS IS 1 T AR IR SR T ASHY , S

http : /xuebaobangong. jmu. edu. cn/zkb



553 VIR, 2. ARt kB a R IR I ik - 235 -

M. ACV FUgHr =38 Z AL e T — D 2 mAE 55, DRt Ok B 2 1 2 R i 52 1) 1
WL B MY, AGV Mg = WO DM EIA B ok BEAE PREE TS G M RE IR T AE BOR RS2 3] )2 kT
SR AEHS LB AR R B E 7 1), UL SO R, AGV FIig i =& B9 P R IR BE 0 5% 43
WP Rt =87 S A S I o i ) S

1) REEAREENE, Meersmans 25 % FH 43 32 BB ORI AGY, FEHF . 0 D[R] 32 )
Homayouni %5 $ H T — st (&8 200 =& RO BRI BEAT A4k, OF¥ st 2 B A M BE AN Sk [40]
B AR AT g S S O R TR BB A BB A EG SR 5 CPLEX T8 45 kAT T ek,
FZ T L e A T A 3 B A A A 5 Lau 25 1° R4 28t Bk g & X0 ik, XHig k4%
FER A EREAL AT TIF5E . 72 = E W PMRTEEE R, 28801 TatEs/Mer) Bir, 48
SR DU B i e ME R B RS, R SUIE MR A R - AGV -3 T 1) 3 B I R J TR A B BOR
SRR 38 TR K 2UAY A 35 R AL L AT R s Yang S50 4R T — R I% 45 0 R B[R] 9 B A
AGV BARMIZE G 58, BFSE LREE T R Sl I a3 vk 0 T4 18 1 By F () U2 AL Bk, 25 R 3%
B, LTS TR A SUZ AL A A Luo 2517 78 I 9 20 48 2k AR A 00 452 91 sF 1) e /N A g 1) 5T
i, SR EE R R K RSR I TR M PPSEBRAEN TESCk [46] MEERL DR EE, D
IMESE ARSI A H AR, SRR fE B S H I MR -AGV- I M R %6, HFMEZ Rk
RBTERPEREVEAT g, MRS MEER A HE, A T FE R & AR — iR, &%
T sG55 5 8 2R M ZE G EMREE ik Zheng %61 RIFEAE RSN EIRER, DAAEAE A
TEIADL B R e I Tl /N bR, ST T 24 e IR DR R R BEA Y | SR S th MES A A AR AR T

2) HIEMBINE , Roy %50 K FHPES: BV 4 09/ N FE LA 29 RE IR AY 5 2O 2 i SR 25 A 5 Sk
A TAERCR ;. Xin S5V HEH T —ANEHE B A SRS Sk AR b RCR 4 TR) B s /> BE VR T RE AU PR 7 %85 He
SR MaB i RE R A LAY b, AT SRR SE R A fr /N — B AR Xin Dl — & R, £
A AGV M & T RIVEEE , #Sr T iR A REVE I A e/ IME RO XU AR a7 455 g gt 45 21
FH, BEVRTHFE X R EIMUAR B AR b B () A — 2 A sg ), REVSTH AR/, Bemind i, ARV
LRSI T —Fh 2 HARR A BN RIB R | 2451 D) 5g s a] de > A /N B BE B T A M HL AR, B
FH 8 R AL A B A TR A, 3024 B DR R R B 235 45 K 28 18] 1 JEAR IR AT, SR AT T Yang
SEUTRRRIR A UK R R S, dE ST TSk . SRR 2 AR RARBERL DA AR R R
/NBATREFEN B AR,

XF LR ST LRSS, EWFSE BAR T, SCHK [40, 4347] DIBFEER/MERS $—HbR, H
RE N REFE IR AN ] e/ MEARSS G B9IR & Bbn; TERAIEARIT T, SCHR [4344, 4648, 52-55]
RGO RIBAY . FeSERR T, BHUER IR 2, Pl sScEk (4145, 5455], HRZH
WAL A A B AEE A IR A B N HRUR SRS 1, SCHk [4041, 46, 51-53] K%IE
MUE WIS, (e BT E R Z I m, A CHk [41, 43, 45, 50, a0 UAEL . 1) KEHK
A DAL H R ] S/ MEAE R B bR, DBOCHEREE S, T2 HARBORL, BIRLR) BRI B —; 2)
TERL RS b, 2RO AL B B Tt e Bk sk Bk, AN R —; 3) TEHIE
BEREIM AT, A ST L8 8 T AR TARRA TR RE RIS AEAIR], Wi 288 T R S5 S AN
TARRE R A BN ESE I RE RN FE; 4) W R = F AU R R LR, 22 B0k Zms 1 X6 TR) A5 2% 1 ()
AN E R A,

5 ZiE5RE

TAMBIRIER R IR . BEEHORMRITIES A SRSk B TR BRITIOR T #H0 %
JETT 16, AR S AR R T HR32HL.

1) FIFHRECR A AR E LI R AT 7

http : /xuebaobangong. jmu. edu. cn/zkb



* 236 - FFRREM (HRBERRD %28 &

XTSRRI RATI S , (EERSRWEIENE, PRI RO aE , K2
LA IR, ST L ARTREE MR BORRAL BN Sl 110
B, UK, IR, KBS T LIS ¢ WU, MG S, B
BEEIEORRIE AN, BER TR TR AL | KUy AR, (i
FRHETE AN A, 0 MU TS ) 515, BT KK R85 1 bl U R 1T R 75 K
¥,

2) PRI

TSR R BT R NP-Hard B, FIROROSEA S RFIGSEF b, ARG PO | R T
% FORTT LG A B IR R, TRRICUTT LR T IRR, DO RSk, RIS R (U
BERAES5 RO, T2 MOk Tk B BT O

3) SRR Bt T

i 1 O 7 KA, DB TR F 035 11 IEAD T I B B B, ATk B
SR AT IRRACOE I AP L O T VG RO L  SFBUGE RO L I8 15 ST
b, TEILZ FRE N BECHICHIY, 5183 A LTS P BIS AR, HEVGE . A5
15 IR BRI

4) HSHALEE LR

B2 TR SG BORMONIA, A, T3k i TIPS BHT ML . F1 b, — et
F BT A AV AU AEIE A e A R ST, RIS, TS
S0 UM IE T ML . B AEAEAE s, AU Rl AL, SHOIFARAR, W
W BB MBS B AEBRRRE LN K TR 8 4 2 0 B B 4
B B, AR OB 5 405 R AR A RISV, i 1 EHG A AEHT 5
Bl AR 2 TR

[ &% X Wk ]

(113246 5. BB AA S i A S Akis e [ 1], Us 13,2003, (2) :1-6.

[2]JHAN X L,LU Z Q,Xi L F. A proactive approach for simultaneous berth and quay crane scheduling problem with stochastic
arrival and handling time[ J ]. European Journal of Operational Research,2010,207(3) :1327-1340.

(3N, 2T AHE PR N AR SR 0 5 RS R[] AL AR 5 0 ,2017,53(7) :212-219.

[4]IRIS A,PACINO D,ROPKE S. Improved formulations and an adaptive large neighborhood search heuristic for the integrated
berth allocation and quay crane assignment problem[ J]. Transportation Research Part E: Logistics and Transportation Re-
view,2017,105:123-147.

[51EE, i, Bk, EREMELIAN —EHF A ERE AL 1], L R & & 56,2011,17(10) :2270-2277.

[6 14780, ML, XN 8. BBanaA Jm T A AL E WSS R [T ], H 5L TR 50,2018 ,54(3) :265-270.

(70507 WY, 384 2. 5 IR R R SR AL AR B R Iy FC I SE [ 1] T RSS2 2A 4 ( HAR B IR L2018,
37(4) :116-120.

(8 /NN R 2RI PR BT 25, 25 JRIA AL R E S ANA M A S SR S RBE [ )] i85 58, 2020,29(2) :47-57.

[91DAGANZO C F. The crane scheduling problem[ J]. Transportation Research Part B:Methodological ,1989,23(3) :159-175

[10]LIANG C,FAN L,XU D, et al. Research on coupling scheduling of quay crane dispatch and configuration in the container

terminal [ J |. Computers & Industrial Engineering,2018,125:649-657.
[11]KIM K H,PARK Y M . A crane scheduling method for port container terminals[ J]. European Journal of Operational Re-
search ,2004 ,156(3) ;752-768.

[12]CHEN J H,LEE D H,GOH M . An effective mathematical formulation for the unidirectional cluster-based quay crane sched-
uling problem[ J ]. European Journal of Operational Research,2014,232(1) :198-208.

[13]LI W K,YONG W,PRTERING M E,et al. Discrete time model and algorithms for container yard crane scheduling[ J]. Eu-

http : /xuebaobangong. jmu. edu. cn/zkb



553 VIR, 2. ARt kB a R IR I ik - 237 -

ropean Journal of Operational Research,2009,198(1) :165-172.

[14]LI W K,GOH M,WU Y,et al. A continuous time model for multiple yard crane scheduling with last minute job arrivals[ J].
International Journal of Production Economics,2012,136(2) :332-343.

[15]PARK T,CHOSE R,Ok RM et al. Real-timescheduling for twin RMGs in an automated container yard[ J]. ORSpectrum,
2010,32(3) :593-615.

[16 | GHAREHGOZLI A H, VERNOOIJ F G,ZAERPOURN. A simulation study of the performance of twin automated stacking
cranes at a seaport container terminal[ J]. European Journal of Operational Research,2017,261(1) :108-128.

(1713644, FE 0. T AL B S fbAE2EA015 S X0 ARMG JEEERFFE ()], T PE K22 ( A SRR ,2017 ,42
(2) :500-510.

[18]CHENG Y L,SEN H C,NATARAJAN K, et al. Dispatching automated guided vehicles in a container terminal[ J ]. Supply
Chain Optimization,2006(98) :355-389.

[19]BISH E K . A multiple-crane-constrained scheduling problem in a container terminal [ J ]. European Journal of Operational
Research,2003,144 (1) .83-107.

[20]KIM K H,BAE J W. A look-ahead dispatching method for automated guided vehicles in automated port container terminals
[ J]. Transportation Science,2004,38(2) :224-234.

[21 JGRUNOW M,GUNTHER H,LEHMANN M. Strategies for dispatching AGVs at automated seaport container terminals[ J].
OR Spectrum; Quantitatiye Approaches in Management,2006,28(4) :587-610.

[22]ZHONG M,YANG Y,DESSOUKY Y et al. Multi-AGV scheduling for conflict-freepath planning in automated container ter-
minals[ J]. Computers & Industrial Engineering,2020,142:106371.

[23 VALK, sk xR AR, A S BRRARID L 280 AGV TR RE RN FE[ )], RIEHL TR 2441 ,2016,56(3) :244-251.

[24]ANGELOUDIS P,BELL M G H. An uncertainty-aware AGV assignment algorithm for automated container terminals[ J].
Transportation Research Part E;Logistics and Transportation Review,2009,46(3) :354-366.

[25]CHOSE R,KIM J,RYU K R. Online preference learning for adaptive dispatching of AGVs in an automated container termi-
nal[ J]. Applied Soft Computing,2016,38 :647-660.

[26]VIS,T FA ,KOSTER D ,et al. Determination of the number of automated guided vehicles required at a semi-automated con-
tainer terminal. [ J]. Journal of the Operational Research Society,2001,52:409-417.

[27]MANTEL R J ,LANDEWEERD H R A . Design and operational control of an AGV system[ ] ]. International Journal of Pro-
duction Economics,1995,41(1-3) :257-266.

(28 T, BrR . BE TR A Ui /K 4 (6] I B2 1 A S ARt Sk s FE R 5T [ 1], TARBRSE - 5 2 AL S b i T AR, 2018,10(4) -
373-380.

[29]YUE L ,FAN H,ZHAI C . Joint configuration and scheduling optimization of the dual trolley quay crane and AGV for auto-
mated container terminal[ J]. Journal of Physics Conference Series,2020,1486:072080.

[30] T —, Wi, bR, F SISk BUNE EF-AGY B RITEEERFFE[ )] . BRI T8 ,2018(12) :55-61.

[31]JIAJUAN,CHEN,WEI, et al. Research on integrated scheduling optimization of double-trolley quay crane and AGV in auto-
mated terminal[ J]. IOP Conference Series Materials Science and Engineering,2019:10.

(327050 ol fE A, 45 5 TERERE 1Y AT SRS K SUNE A5 AGY BRABC & SR BEILAL[ T ]. A shik ik,
2020,45(1) .1-16.

(331 B2, ARTE. A SRS BUNE S AGY BRI BE [R5 [ ) ] 5L TR 5 M ,2019,55(10) :256-263.

[34]ZHAO Q,JI S,GUO D, et al. Research on cooperative scheduling of automated quayside cranes and automatic guided vehi-
cles in automated container terminal[ J]. Mathematical Problems in Engineering,2019,2019.1-15.

[35]WU YONG, LI WENKAI, Matthew E H. et al. Scheduling mul-tiple yard cranes with crane interference and safety distance
requirement [ J |. Transportation Science,2015,49(4) :990-1005.

[36 14554, 1A 55 BRI, 55, A S BERAEIS K A s 5N E SPUEE TR EAL PR EE[J]. Ly
%41,2017,38(2) :1-6.

(3715, Jial , RA K. A SR RARS K XURPR AGV 5 AR MR BERT S [ )] sl sk 248 TR 515 5. ,2020,20
(4):216-223,243.

http : /xuebaobangong. jmu. edu. cn/zkb



- 238 - FFRREM (HRBERRD %28 &

(381 CHKMK, B, FH T, 55 B IBMEA b XA REHY ASC 5 AGV SRR [J]. T+ HL TR 5 8, 2020,56 (11)
238-245.

(39 VAR, X758, 4147 S AT XY B % AGV MR AR S IMIE [T ], ML TR 51 ,2019,55(24) :247-253.

[40 ]MEERSMANS P J M,WAGELMANS A P M. Effective algorithms for integrated scheduling of handling equipment at automa-
ted container terminals[ J]. ERIM Report Series Research in Management Rotterdam ; Erasmus Research Institute of Manage-
ment,2001(36) :31.

[41 JHOMAYOUNI S M, TANG S H,MOTLAGH O. A genetic algorithm for optimization of integrated scheduling of cranes,vehi-
cles,and storage platforms at automated container terminals[ J ]. Journal of Computational and Applied Mathematics,2014,
270 :545-556.

(42 ] RILHE  REE, X, 25, SRS O B SRR BE A ] THBHLIT 3 ,2018,35(3) :381-384 +421.

[43]LAU HY K,ZHAO Y. Integrated scheduling of handling equipment at automated container terminals[ J]. Annals of Opera-
tions Research,2008,159(1) ;:373-394.

(441252 ¥ RIR. A S BER AR SR R G Y DR R IR BE AR [ T ] HLBKHRI G , 2018 ,56 (4) :84-88.

[45]YANG Y,ZHONG M, Dessouky Y et al. An integrated scheduling method for AGV routing in automated container terminals
[J]. Computers & Industrial Engineering,2018,126:482-493.

[46 ]LUO JIABIN,WU YUE. Scheduling of container-handling equipment during the loading process at an automated container
terminal[ J ]. Computers & Industrial Engineering,2020,149:106848.

[47 ] f3etk b 920 LR, 55 B TRFR BESTE 10 H Sl Ak Sk U RIE BE RS2 [ 1] A HREALN HIFSE ,2019,36 (12) :3756-
3759.

[48 1R, Tt Wil 2. A ki S 2E TR AMEECT QC L-AGV J ARMG PRIV ik [T]. 1l K 2f 440
2018,39(3) .14-21.

[49]ZHENG K,LU Z,SUNX . An Effective heuristic for the integrated scheduling problem of automated container handling sys-
tem using twin 40" Cranes[ J]. Computer Modeling and Simulation,2010(2) :406-410.

[50]ROY D,DE KOSTER R. Stochastic modeling of unloading and loading operations at a container terminal using automated
lifting vehicles[ J ]. European Journal of Operational Research,2018,266(3) :895-910.

[51]XIN J,NEGENBORN R R ,LODEWIJKS G. Energy-aware control for automated container terminals using integrated flow
shop scheduling and optimal control[ J ]. Transportation Research Part C,2014 ,44 .214-230.

[52]HE J,HUANG Y,YAN W et al. Integrated internal truck,yard crane and quay crane scheduling in a container terminal con-
sidering energyconsumption[ J ]. Expert Systems with Applications,2015,42(5) ;2464-2487.

[53]XIN J,NEGENBORN R R,LODEWIJKS G. Rescheduling of interacting machines in automated container terminals[ J ]. IF-
AC Proceedings Volumes,2014,47(3) :1698-1704.

(5435 2r ihive e, 5 IEREFERY A Sh AL R I A DM BE [ )], B3Rl S 2741, 2018,39(4) :26-31.

[55 1 RILH  ihiveJe. 5 BB AR AR BERE RO S A Sk e 2 DM BE [ )] TH AL T AR5 ] :2021,57 (19) :290-298.

[56 | SRIALE. 25 IEREAE AY S REAE S LA O IR BE DRI [ D] R3% RIS HE S %7, 2014,

[57]YANG Y ,ZHU X ,HAGHANI A . Multiple equipment integrated scheduling and storage space allocation in rail-water inter-
modal container terminals considering energy efficiency[ J |. Transportation Research Record Journal of the Transportation

Research Board,2019,2673(3) :199-209.
(REHE B & ZXHER BEAzZk)

http : /xuebaobangong. jmu. edu. cn/zkb



