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Abstract: Considering the char;cteristics of the adjacent container terminals in the same region, such as similar logistics
functions, overlapping cargo hinterlands, severe disorderly competition, and low resource utilization rates, this study
focuses on the problem of multiple container terminal tactical berth and yard incorporate integrative scheduling (MCT-
TBY-IIS), where the terminals are managed by the same organization and located adjacent to each other. Based on
computational logistics, the MCT-TBY-IIS problem is decomposed into two subproblems of moderate coupling: the
multi-terminal dynamic and continuous berth allocation problem (MDC-BAP) and the multi-terminal periodic and rolling
yard allocation problem (MPR-YAP). This decomposition is achieved by using the multiple knapsack problem, as well as

considering berth depth constraints and export containers with transferable terminal options. Subsequently, the
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hierarchical nesting-oriented two-stage improved imperialist competitive algorithm (HNO-TSI-ICA) is customized to
optimize MCT-TBY-IIS under the guidance of problem-oriented exploration. Lastly, with typical examples of multi-
terminal joint operations in the southeast coastal region in China, a combination of two algorithms is selected and applied
to HNO-TSI-ICA for solving the MCT-TBY-IIS problem: the prosperity and destruction-oriented improved imperialist
competitive algorithm with double assimilation, and the binary imperialist competitive algorithm for the 0-1 knapsack
problem. Moreover, the structure of the target cost of the storage yard operation subsystem is stable and not affected by
the port load or the length of the planning period. Notably, the horizontal transportation cost of containers in the export
container area makes the largest contribution to the sub-target cost of storage yard operations, maintaining a stable
proportion of 83%. Through the modeling and optimization of MCT-TBY-IIS, it is found that the multi-terminal
cooperative operation mode has great potential to help the neighboring multiple terminals in the samta organization reduce

costs, increase efficiency, and improve the utilization rate of core resources. .

Key words: operational programming; joint and cooperative operation of multiple container terminals; computational

logistics; berth and yard collaborative allocation; imperialist competitive algorithm
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SPt: M i F5RE A Y DB T8 T A i 2
ERt;: fif i COEDATEE AR R 45 AR HEAE AR ML IR 21,
gL, M i A O R XX eh, WL, = 1, 5

>y 0;

22, A P O R X ee, M2, = 1, 75

>y 0;
nly: HM o O AKX ch, Winl, =1, 75

>y 0;

M2 A i O AR XX ce, Win2, = 1, 45

>y o, L\

oLyt N i i VS XX eh P 1 DA

hb, Mo}, 0 = 1&_7§F‘\U_?':‘J 0
2 AR R O AT K K ee P TR

eb o2, =1, ZNN 0;

Lt N i o FHE AR X BTIX ch B9 1 DL

hb, WL, . =1, FMH 0;

G2,y FEME 0 FHHE TR X BT IX ce PO 1O DUAE

eb, M2, , =1, FH 0;

NCioppp: M i TEH DVEAF X ETIX eh TULL hb B 5

c 1) 1) 4 £
NCigerep: W i ZEH VBRI AIX ce WAL eb BEAMAL

1
NCiopp: W5 i £33 VR A XHT X ch UUGE hb 5

P51 4 B
NCige.ep: H i EHEN B REIXHT X ce DURL eb BEAML

i Bt
(3) WP A
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i H AR SN A

Ky A M i BORAELE ¢ I 20 o5 A ME S,
MK, =1, T 0;

K 2 A i IR LE o I 2] ok A HE 97,
MK, =1, T 0;

oyt FHE 1 AE £, TR O R A X A X
eh UUBL hb 1) PV E AR 2

2, ooyt B 0 4E 1y BT T 02 A X A
ee VINT eb B 1B FH%E,

VL et A £ 1 R O TR X 41
ch VUL hb 1k F B AR RO

V2ot BB 1 0 MR O R X
ce VIAT eb Bk B FE %A

ehstionppr, = A1 M 1 7E £y I 20 o5 F HY B AR X 4 X
eh UKL hb, W ehstignpp, = 1, T505.0; :

eeStice-cbr, : A1 M i TE.¢; W 21 T F B TS 46 X 471X
ee VLR eb, W eestige-cpy = 13 0 0;

ChStich-hbry © Fil i AE o W2 RO B XA X
ch WAL hb, W chsticppp, = 1, WA 0;

ceStice-cbr, : A1 M i TE ¢, B 2 7 A DTS 56 X A7 IX
ce VUKL eb, Wcestice-er, = 1, T3 W4 0.
2.5 ZRGANSHRKEIEETENRE
2.5.1 IEER H brea AL

MCT-TBY-IIS #%! j& £ MDC-BAP )5 84 i fi
Z b BRI N 2 A0 Sk HE S VR IR 0 RN 31 3E 25 7
i, R TR XN 2 Ak R, W]
HAVEE R SR AR B (B AL S HEY) B P [R] 23 B, DA

TR AR R R N R SR SR E S P A

f. MCT-TBY-1IS 72 5 — ik AR B 5t R 2415
Sk RIARLARIR 5 3E 7 53 L A 106 A 0, FRHBARE T
AR, SRR AT AR AR A FL Y SRR A . TR
B AR A AR P 1L ) L

FE AT B — SRR AE Dk 1Y) BAP A1 YAP £E /i
JEoh, A2 52 W AR B AR R it T, 4R
FATHE RN R S AL S I A P S LA £
I T H AR R BOEAT IR T . 224 MCT-TBY-IIS ] A] i
T4 RS LA B R 45 05 Sk - T 1 VA 2 - I HE 3 =35 /I ) )
SRR G 1, AR SCIA RS SKAR M S LA B 5 I 2 A
P BEAG ROOPAN Y TR B2 7 SR R 45, B0&E A 1 MCT-
TBY-IIS () HFr &% K MCT-TBY-IIS H 458 $4ntk
J& RT3 RS S RV ML A RIHE I 4 R AR A BAR,

Horh, 289 S VAL AE ML S B A AE SCHR[29]H S E g A
1, A B B S HEY SRR ag Rl S AR

WEE RS 0t DR A miE
A T BRI X ) 2 S i R AR =, R
HHM @ P2 AR RIS AR TTTC,; FRIFE A4 1
X ER ). HEEFEX Q) BEHERMX G G).
AKX (3R (4) 1X 4 N5

TTCil =7C- Z Z 5,-16;, : o-}eh—hb 'NCieh'—hh (1 Xen—Xil+Yen)

eh=1hb=1 $

\ 1)

TTCi2 =TC: E é’izee . O',Zee_eb . Nciee—eb . (|Xee - xi' + Yee)
. ee=leb=1

) (2

TTC =TC- Y > il @hpp NCichon (Xen = i + Yon)
ch=1hb=1

(3)

TTC? =TC- Z Z 77,209 . 90,'203_317 “NCice-eb - (|Xce = Xil + Yee)
ce=1eb=1

“4)

TTTC;=TTC} +TTC} +TTC; +TTC}  (5)
PRI, W L e SRR S AR Fy THEVA N (6)

Fhos:
Fy= "3 miy-TTTC; (6)
g=1 i=1 v\
AR Sk BT IS 6 Ml A 56 5 53 37 16 e ) A R 4
# 2 s B MRRCAS B A VP4 18 1507 RN 5, (5
T S5 et HOR BT & B A AR IS0, B
LN 7 K 5 AT I — AR AR B . ARSI log XL
BRBOEAT IH— AL, A N (7) Fros. & HF log X
HOoR B 5 7 T R — 7 T R AR R o 1 S 4
H brgh B A B M S v BT 05 53— 5 T B
o BARGE RAEBURH LA ZEAK, 156 log xR0
— AL (4 26 A RS . 1g a2 — D IR I, R
BT H b o8 B B KB 2
,_ lgx
1g Xmax
Zi EPTIR, d v D SRR S RUA A HE S B R
PNV S AR F) AT 43 MCT-TBY-1IS H b s L+ A
s (8) From. AL ZH wy AT wy FEASH 2 BB JECK
117 H A bR R K, IR IS AR A 1Y) S B2 25
SEBUCNTTATI.

(7
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F=W1-F1+W2-Fé

lgxlmax
1= 8
1g X1 max + 1€ X2max ®
wy = 1—W1

252 BRI AR AT
& MDC-BAP 1 T #4946 427, THi 5] MPR-
YAP KR 1T, MCT-TBY-IIS #7131 41 F 41
SPt;=y;—Pt;,ieV )
ER[,'=y,'+(ECVi+]CV,')/0T+Rli, ieV (10)

SPi<t1-Kj +M-(1-K}, ) <y; (11)

F=W1-F1+W2-F£,i€V,l1€T1 (12)

Yi+(ECV;+ICV;)/OT <1,-K;; +M-(1-K) < ERi;,

ieVinheT, & |
| 13)
\

DK = ERt;—y;= (ECV;+ICV;)JOT + 1, i € V.t € T»

t1eT,

(14)

Z Z gileh “NCiop-ny = NEH;, i €V (15)
eh=1hb=1

Z Z §i2ee “NCice-eb = NEE;, i €V (16)

ee=1eb=1

Z Z ’h’lch “NCicp-np = NCH;, i€V (17)

ch=1hb=1
> ke NCiceos = NCE, i€ V (18)
ce=1eb=1
Kl <ptly oy SNHC, i€V €Ty (19)

NCiohhs > ttly, popy= NHC (1= K} ), i € V,ty € Ty (20)
K! <ul-2,lee_eb<NEC, ieViheT (1)

251

NCice-ch > My gpep ~NEC-(1- K} ), i€ V,n €Ty (22)
K <Vip ey SNHC, i€V, €T, (23)

it

NCichib 2 Vip, ey = NHC - (1 = K,).ieVibeT, (24)

K2 <V2 oy <NEC. i€V, €T, (25)
NCice-ech > Vi ooy ~NEC-(1-K}, ), i€V, €Ty (26)

8 TR +Z5iR Special Issue

Z Z ehstinnpy, <NB, i€ V,1; €T} Q27)

i€V el

Z Z eestiecoty <NB, i€V, €T (28)

i€V el

Z Z Chstinno, <NB, i€ V1 € T (29)

i€V theT»

Z Z CeStice-chiy <NB, i€ Vity € Ty (30)

i€V el

YITR (9) 41 T SPty yys "PLEX'S NAE R
KA LA (10) LT ERy win Ry 1% 3 AN 7]
IR A05R (1) (12) JEIEHE 7 A/ B SR A
o P RTHE S OIS TR B 293K (13) (14) SR A
T VAR R LR S I I TR B 2R
(15)—(18) Fon it i 7EHEIH AN [F) 46 X BT A7 1) 6 i 5 0
i RS EN R B A S, 200K (19). (20) FfE TR i A H
HEF XX eh VUL hb (IR B LSBT (8] X B ¢
DAL hb B AF IR EIE L, 2900 (21) (22) € TR
i T AR XX ee WAL eb B ) B LA I [H]
X B ¢, W DUAL eb B A7 HOARELVG L 2931 (23) (24) i
E TR O ERXEX ch WAL hb I [A] B LA
S S X B ¢, P DLAE hb AT AR B JE L 203K (25)
(26) e TG i RO E X HETIX ce DAL eb IS
B B DA SIS ) X Bt ¢, N DLAL eb AR FE 20 L 29
T (27)~(30) {5F e SRl 1 FEHA PO % K8 X 1A 7 X
i FE A DUSE AN At JR e DL 4. 3R 24 3R BB 2 A
JiTHI (% T-MCT-TBY-IIS (J: 5 /2 MPR-YAP) iZ % #l
RIBETRY 5500 S A 7= S R AR 7

3 A A T R AR SR 5 R
3.1 EENTERENTEZESEE

7 [F 5% 4+ 59 (imperialist competitive algorithm,
ICA) #& i Atashpaz-Gargari & \F 2007 FH2H H—
R T AR BN AL R S, 5 oAb 2 2R AT
Ja R FIRFER R BIEA R, ICA Z4E AT IR KR, 2&id
T U R[] AR ATL 1) R i T 5 5 B 7 T S ) — o
Ptk kb,

VEJIREAE R RE ) SRR 2 — 1) ICA A JT B w]
DL 2 vH B 4R 5 & B R 48 (complex adaptive
system, CAS) F1Z & e /& R4t (multi-agent system,
MAS) H R 5 S, e A0 [ R Re AR SRR BN A S
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i H AR SN A

H %% (dynamic interactive network, DIN) 4 #7 ) 3 fil
B, SIS T2 g BME. iR AL ZENLE], B
JR A — ZRFUH G AR TS 4R A 5
KR G RTE, ICA 5l NK) _F IR HI 3 AT
DL g — B SR vt 0, b s ix 2e 7™ SOrH 5
MINLARAL 5 B B AR ™= A [ S5 588 e A ol 5 AH A2 07 IR
BUHI, SEILTE i 4 52 A% in 8025 1] v ) v 08 2R 5 1)
KAE. ICA 24N T R B & DL AL il ik AT 45
FORMR, CH AT FRERIE. RBLIES %
PEAYBE AR TP, (0 H BT TICA N T 82 28 4600 Sk A=
72 R 25 AT 25 VA T 5 3 IR e P R R i AT, R
MPR-YAP il MCT-TBY-IIS (M S5 HE KA K B

SRR, THE R T R R
%5 (complex logistics system, CLS) {13 Ff] 547, 8 A

PR, TSI T S S A P B S e, T 403
TR B h K IR £ 0 A A
TR, el BIEFES. TR BYER ik
HEZLR, T[] CLS. CAS 1 MAS %f MCT-TBY-IIS &
FFTHI 1] 7] R R 2R
3.2 @ MCT-TBY-IIS #J ICA &3t

WIRG pr ik, 78 MCT-TBY-1IS F', MDC-BAP Al
MPR-YAP Z [8] (¥ P [F] SR R FE AL 35 v = A A . &
Ma . WEME 3 M, A SRERMAM . 1t
SR RBE . VR R AT R R 2 1 AT A
R o 5 A A 20 15 MOMI-NLPM A5 7 1 46 55
. %F MCT-TBY-IIS #' MDC-BAP #1 MPR-YAP 2
(6] () SRR A 1, TE T SRR B A BB AE 2L R, T

] MCT-TBY-IIS | @R &8 5 BAE T, FHoR M BN |

fE—FRAE ICA R E ICA MIRFAH REIL AL ST 28,
BT 1) 2% UK MK B 45 ) TR S B Sk [ S 4 B vk
(hierarchical nesting oriented two-stage improved
imperialist competifive‘ algorithm, HNO-TSI-ICA), iX /&
— AR T [ TSR AR R BT AR REIL AL ST
. BN ) ) R R g 24— H 5 % T HNO-
TSI-ICA HySEBTH, TS 3 2208 1T
MCT-TBY-IIS i 54 2 5 2 1560 fn) 43 [ R, BT BA
RARF AR BA —E MRS R E, (HE T MCT-
TBY-IIS W FEAE L Me . GitE . R & MEAN & 28 1%,
HNO-TSI-ICA MIHIEL MR T % Ha 3. B
[fii 1] MCT-TBY-IIS [#) HNO-TSI-ICA % fg 5k THE
TR 3 fros.

ICAZREVF R PE VI 8 M AT iR
ECFMDC-BAPHIEAR %)

A

eI 2 (R Bl R 5

ICAL SR FI 25K 7 St T )
JEI U1 B SR AR gt 1T 4§ MPR-YAP |z‘2:tz+l

Ex

PEA M ATMCT-TBY-IIS
T B [ 8 2 1K)

o

i EARMCT-TBY-1IS . | §
IR Y h

-

J \E 3 [ MCT-TBY-IIS (1% St A0 S R

M3 BT, T MCT-TBY-IIS ] HNO-TSI-ICA
R e LA AE 2R B AR B T ICA SRELVE, (H 2 H AR
5 THREYRAR L, #B R A SR A T 1A ) R R A
i, H SR AL R K E 58 MCT-TBY-1IS [14EZL
M. RE MR M RIT. B 3 Hh, ¢ i) ICA B5HVER
4 1 (imperialist competitive algorithm class algorithmic
component 1, ICA-CAC-1) 1 4 HTiERKEL, T, 1§ ICA-
CAC-1 Wy RIEAIKEL. KM, 1, 48 ICA KEIEN
4 2 (imperialist competitive algorithm class algorithmic
component 2, ICA-CAC-2) [ 4 AT RS, T, 45 ICA-
CAC-2 [F1#5 KIEARIKEL. ICA-CAC-1 Ayt J& 1 Py 31
VR AAAA i AR A K FETH B AR &M L I FETH
PENL TR, ICA-CAC-2 7E ICA-CAC-1 % i ) MDC-
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BAP BE5E I = AR T, D 22w V& B A 1] a3 N 5 A A
[t SR SE AR 4R & 1 8 2 9 Sk [A] 12 %) (inter-terminal
transportation, ITT) BCAEAR A 46 X S UUAZ (Block
+Bay).

5 [FER, HNO-TSI-ICA i % ] MCT-TBY-IIS
RS R B E B 3 AR R IR AIE. ICA-CAC-1
i 7€ /] MDC-BAP 51 /5 5 2 fif 2 4 A T
P s A A, 722N 1 /) MCT-TBY-IIS ) @ 7
B8] ff] HNO-TSI-ICA 1, ICA-CAC-1 /& Rk i, 2
TEAG Sl SRB 5 A B A TSR ARELAL 1, 1T ICA-CAC-2
£ ICA-CAC-1 1 — JIEARIE AR Hh 2> 58 BUOEAS T84
RA A R A I S A RSB 1 BTG A i
KIFHEE RN ON), Hk 2 iER R K EE
2N O(n), MDC-BAP i+ %I A #K & N £, MPR-
Y AP VR B B B A 1, X B P B AR
gDy VN, Wi [ MCT-TBY-IIS SR AR 0 B %
AR K5 AR JE 9 {O(N)+4VNTL/NO(n)} . Hh LT
., HNO-TSI-ICA ) iH 5 5 4% B2 sk fif MPR-YAP 1)
HE VL 25 18] ) L i) ICA-CAC-2 STk E & k. T &
HNO-TSI-ICA F) S A T 2% B 32 Bl v R A B e
FEMTEUE . MDC-BAP 1% & 4 1 MPR-YAP &
BT A WK B A X EEfE . ICA-CAC-2 IF R 2
FE 3 NSHEEFYUE.

7E HNO-TSI-ICA R TR R T, SMEHELL R
USRS B TAP A BAP BE &R IRTHRIFAE A —A
I T AT A7, FAEIA B i KA E AR S |
i — AN IR Bl BT TAP. BAP Al YAP #%3& 77

KI5, JF4a  E AR RIS SRR IR . AL 0 B A HE . |

WS % R J7 %, HNO-TSI-ICA A%} Tl o 7 12
TAP/BAP J5 kKA Y AP, 5 # B RAE TAP/YAP J5
K BAP ) TAR. BAP Ml YAP Si %6 MLk it 54
70T ) HNS-TSIACA #E (9 B\ TC F % A AR vk
RS Sk BT 5 JE T HEA I 2 BRI D Rl s 1R 2
B E AR, A ] T MOMI-NLPM Al HNO-
TSI-ICA 204763 A P~ Sz A (0 S
3.3 HNS-TSI-ICA BFEMHi&IT

HNS-TSI-ICA 1] £ 244/ ICA-CAC-1 Al ICA-
CAC-2 5K FHBAAE LA A 70 Vi 52 L) ICA K
HPIR B R AR, BT ) 0-1 5 A 1) A 1 3k o o
[ 3% 4+ 5% (binary imperialist competitive algorithm,
BICA)P ), T i) 77 [ 4 25 10 0 [ 4 77 (6] 55 4 itk 45092

10 % i +Z5iR Special Issue

(double-assimilation of prosperity and destruction
oriented improved imperialist competitive algorithm,
DPDO-IICA) e i — W Bty 5 35 4 B35 (two-stage
improved imperialist competitive algorithm, TSI-ICA)*"
P bt ICA. T i) MDC-BAP ] ICA-CAC-1 ¥ it
55 B @ LESCIR27]H AT T RN R, TR ICA-
CAC-2 ] | 1 #] MPR-YAP AT fajidk.

5 ICA-CAC-1 —Ff, ICA-CAC-2 A BLi%k i 4 A
i%, Bl ICA. DPDO-IICA. BICA FITSI-ICA, 5ik ¥
102 7 2 L HE AT 5 R AT 1 2 B
ey 82 FF 1) MPR-Y AP, 38 o35 56 B2 R L 17 11 2K 1CA
ff) MPR-YAP i 8 i 25 [ 41 /i #5 5, E MPR-Y AP
ST T MR F] ICA B IUEF S5 3T i 1 4
Rl ICA 259, THITA) MPR-Y AP HEAT ] R R I, 1%
FEEH gm i 77 5K, gmbs B 0K n Bl 24 B0 AR AR TE 2
TR BN VR SR 1A P4 5 43 T T HE 37 4 DX 2 18] R B 35 4 P
it 1R/ DU B e s w20 i HUE x € [1, B],
O T [ — R P A, X2 4 ANAH N (74 5 ), B3
H B RAFERAMFEIX (Zone) X (Block) HI%E,
Bl Agent K FH2h &K ZFF 5. % &3] MDC-BAP fl
MPR-YAP 48 i B2 ()8 s vk 55 52 A B2, %F MPR-YAP
fife 72 [B] PR R AN — 8 B2 B2 1) 1814k, {87 ICA-CAC-2 4%
A VUL (Bay) 25N AT IX, BRI B IR EUAER 1] ) A
50 465 [ P12 b 3% 18 3 TR 0 52 Bl B0 25 4k 1, 35 2
— AR TR B S Tl R
5 1 AR PR . TCA-CAC-2 4t i K Ji A
G HNER: L Ao B0 (2405 1 1 K 300 P B eI 5 A
T S 0, R AR e
HRAS%] . BASL HIER LT,

4 AP S SR Ay Ky
4.1 HRELELEE =)

PRV MCT-TBY-IIS K H -5 SCHik[27] 7 A8 [F] 0 3X
S, TR AR A R AR R O S AR T R AT Sk
A I B [ 5EBria VAR i, SR AR 2E A0S 1 4225
FAREARRRS 512 8 B8 78 5 SCBR[27 1A ], 3975 6 52 br
PEAS B0 AT SRV RFAE. f5k A FIHS Sk B HES I AH
KRR HE S HE A R i &, BA G, T
15 1 HL A TF & 0 Wi 3 30 HE 3 S B A L AR AE, 2
HH ] 2R R VR R R AR B ARG Sk ) S RIAR R

P Sk HE 3 1) AR I 4% 43 B 4 SRAE X, 430l 2
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i H AR SN A

HIOEMX . HOSHX. #FOEMHX. FOsFX,
FRF X B2 TN X (Block) 4EL, £~ Block P
A3 — 5 BRI UAL (Bay). 4235 430 i B 5 2L T A 11
Block 1 Bay ik ifii fif & HAEHEY) 1 I AL (Slot). HEAH
X DI 25N 40 br%6 (twenty-foot equivalent unit,
TEU), Z58 X DA 258 60 TEU, AN [A) AL Sk HE 37 45 X

fie]

L 1

WAL E A — 2 2 R, 153k A HEW X 1) DL
L3R 50 AN, 153k B HEL T IX ¥ DAL EE O 60 4.
S22, 193k A FIRSk B eI A R 4R A A
MV T, X R ILSE ) A )=, B 4 IR 5 TG
JEoR T 5k A ARG Sk B I 32 4R S T A R, 3 ARG Sk
A BIHIRNF 648 m, ik B IR 780 m.

[EPRIEIN

: s

A SCR2T) R 7 K 10 RA5L
] LE1-LES {4 MCT-TBY-IIS MR, s A2
FIHEN AR AR ARARE R A/ 4. HR S D PR 2
H s g, FOAES ORI
1:2, Hoh 75% (ARSI NERE, 25% A, HIDFaTE
PEFCBIMERT Y 6-48 h W BENLIEIA A 22 tH AR HES, E
CURSLE NI S 6 5 16 648 h Nt AMERBENLIR BT
BECUREHES, HE3 93T 1k SRR 18] FE Y1 2 4 2 h,

MCT-TBY-IIS T %] J& P 5 2 6 M 0 15148 A

1800 m >|

y " 4 BRFAEIDL A P THAT R E

551 A SRR S bR BIHE I Z B HT 48 h HFAA o5 F H AR
HEI7), BB Je 25 W A S B 20 M B 220 4 3 B T M 1 AR
Sy VIR PN R A R AR B 1 A M
B B B 2057 46 o5 3 OO REHESS, JRTE e — AR AT A
BHERT Z 2 JE ) 48 h A T D AEHEY. iR
PEMV AR 5 3 VR 5 P S I ) SR AR S A T & A 7
SR P R R VR SR R A AT Sk i AR PR 2 E PR
A LE1-LES M 8 AN & 451, FRATTE v oy T AF il
(Intel Core i9-13900 AbFEES, W47 128 GB) i217 IBM
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ILOG CPLEX @ R #s, ¥ BiZ4TH A 100 h, &4
SEHEAT 10 IR, To—RESRAS I B A, A H Ul i fIe A

7. EiR U ESEIG e 4rUB T MCT-TBY-IIS # & HI3E
Rt WA MHEME

Block4

Block25

Block27

Blockl13

Block7
O

Blockl

Block1

5= =] i

pr gy
%ﬁé*ﬁ% g WS
— 8 2400 m >
|
b 5 AL B T A R

42 FHBEUKRRSERSH

AATIEEE MDC-BAP H 3R B 47 i) 5% DPDO-
LICA 1E AANEHEHEE ICA-CAC-1, I3 RS54 ICA.
DPDO-IICA. BICA. TSI-ICA #J#fi "] MCT-TBY-
1S i) B4R 2 1 i A 38 DPDO-TICA 5%, fn %l
DPDO-IICA_ICA. DPDO-IICA_DPDO-IICA. DPDO-
IICA_BICA 1 DPDO-IICA_TSI-ICA, Y 4E 4 NEIE
7£ LE1-LE8 Hf b 3R fifhih S S 11~ 35 A A M s il

12 % +Z5iR Special Issue

7K (average weighted total operation cost, AWTOC). &
SKHTH AL 73 FL P 33 /E L B A (average operating cost
of berth allocation, AOCBA) Fll )N 4R /K Fiz %P3 1E
Mk A (average operating cost of horizontal transferring
for yard trailers, AOCHT), & R a3k 1 o,
MF 1T FTBLT R3], S0k ICA 1E5 ICA-CAC-2 [
T A3 DPDO-TICA #3 HE 37/ b 2% 18] 43 B 1K)
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TR, 1 SR 45 BT RF & LR TS A drad
&, A AT %0, HNS-TSI-ICA 592280 BSRBORS i

RARFIE (1 CPLEX 73 5058 Fr50E) RES #1573 T,

it MCT-TBY-IIS W T2 245, (AR Tk £/
TE SOV R TR) 0 B A 3145 I ) st (L . '

%1 HNS-TSEICAVE LE1-LES 500 1Mk ss

Hp Hik AWTOC AOCBA AOCHT
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DPDO-IICA_BICA 0.9415
DPDO-IICA_TSI-ICA 0.9422

1730122 1010925
1748855 1028900
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2620508 1370963
2565899 1320155

LE2 DPDO-IICA_BICA 09632 2617573 1284719
DPDO-IICA_TSI-ICA 09637 2621259 1305905
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LE3 DPDO-IICA_DPDO-IICA  0.9898 4645207 1604235
DPDO-IICA_BICA 09891 4674696 1562613
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LE6 DPDO-IICA_DPDO-IICA 09936 4473448 1870749
DPDO-IICA_BICA 0.9927 4480381 1824655
DPDO-IICA_TSI-ICA 0.9933 4477959 1850059
DPDO-IICA_ICA 1.0180 7510177 2310075

LE7 DPDO-IICA_DPDO-IICA  1.0172 7533167 2240848
DPDO-IICA_BICA 1.0161 7484638 2188085
DPDO-IICA_TSI-ICA 1.0168 7531408 2217032
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DPDO-IICA_BICA 1.0513 17016812 2741745
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%18 AWTOC. AOCBS 1 AOCHT 845 [ 45 H
Xt 4 Fiik A 3% DPDO-TICA #E47HEA AN S 3%: 8] 1
REIM 3259, DPDO-IICA_ICA. DPDO-IICA_DPDO-
IICA. DPDO-IICA_BICA. DPDO-IICA_TSI-ICA iX
ANEERHEA N 3.500 2,90, 1.35. 2.25. Ha] A mg
AN DPDO-IICA+BICA A 3R A S+ MCT-TBY-
TIS [RIAF X P RE R B BRI . 24 AT S0 10 465 A o i it 72
F B HNO-TSI-ICA fgf% 93K fif MCT-TBY-IIS $& it
EHERTE E@%‘ﬁ%ﬁt%ﬁ%%@&;’%g@x RER AL

Hilk— 434 MET-TBY-ITS i D B v Kl o o
R TR E R G T b (1 0 A X R A
KPS A -Target]+ H L4 X 4225 K P12 4
A -Target2 i3 11 5 4F X 42 5& 47 7K 1 128 i A4S -
Target3. i M 7234 X L2 F K118 il AR -Targetd) 7
ARG AF) B HE AR N BT H A 1 STk A% B, Yotk
ik 4 Rt A3 DPDO-TICA S A8 R 5451 b R i
g5 R HE RN — 2T B AR AT S VR A AR 1
TRRE 2 LL B 6 FTR.
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FRIAH S S5 18 A0 70 BT 0] 3 A SRR AT AT PRS2 L. |
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£ MCT-TBY-HS [nl @b 4742 2 it Sk [A) A A3 5 HE
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43 mEEERENERTEM T ER
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TBY-IIS [ @ f 4R &, A 171 DPDO-IICA+TSI-
ICA WA A, DS IR S 5 B S 2 Re A
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(operations integrated computation optimization design
paradigm for problem-oriented exploration, OIC-ODP-
POE) [l 179, nl M S {51

5 0E R, FATAR R F 22 A Sk Sy A e AR ok 4%
Sk VA AL 5 HE S B 6] 3 T F PR R ), DA 3 — 20 i
W MCT-TBY-IIS [P BESUBRE. X T5 2% 505 Sk )i
A St L E, R85 SRR TTRO T T 4 i, R
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with Subtle granularity, FCFS-CBSG) 1 TSI-ICA [f)%4
TR A AT SR A T Sk ST A 7 A X 42 R A T
B Sk v R BEAT SER AR ML, FFAR AT B R Sk B R IE AL
A B 7 RN BT HES R b 23 8] 3 e v HRI, H FCFS-
CBSG = 25 ] T 5 3k 5 25 3 22 v 6 8 B2 il i, 4%
8B A AR VA 24 i RS Sk F4) 109 R AR 22 B AT
TR 25 P A i 7

DPDO-IICA+TSI-ICA ] ICA BEyA4 A B L
AR A, 15 BRI SKI A BT, Ml
(A 5 A0 VA BE TR, RS TE VR IE B B3R AR o 2 ) %
TR W VR PR MR A 2 (A Y BT 2 S R HE
Sl 2 1 O o e R, TR %5 %07 0
AT S S AR, il SE e E i AN
1 0 2 0 L 2 3K 47 1 e 2R 55K Tl
SRR DR TR Sk oy 2 7

53 5l N LE1-LE8 H & i Bl — AN BAT AR 1 (1 S 451
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LSRR 45 SR HE S VR L B A I 2% 2 FToR. R 2
RN K MPR-YAP I & 1E VAR A/E LE4. LE5. LE6.
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FIEIE, B A MPR-YAP K&, MCT-TBY-IIS 15 A
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FRERAF— AW BUE I 5 BT 00 AR, 4k ICA-CAC-1 1%
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B 907 43 TR ) A PR PR R M 7 A e SR SR
KR BCONAR DG, AR, AN BV SR R 45 ROk, TSI-
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