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An Optimization Method for Loading/
Unloading Sequence and Truck
Dynamic Scheduling Based on Dual-
cycling Model in Container Terminal
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(School of Transportation and Logistics Engineering, Wuhan
University of Technology , Wuhan 430063, China)

Abstract: Under the dual cycling operation of container
terminal, the decision-making of quay crane loading and
unloading sequence and the collaborative optimization of
truck scheduling are the key to dual cycling, which is a NP
hard problem. Considering the close relationship between
container truck and quay crane operation, the impact of
container relocation and the space restraint such as hatch
cover, a joint optimization mathematical model of quay
crane loading and unloading sequence and truck scheduling

was established, which aimed at minimizing the number of
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empty driving of quay crane and the number of container
relocation in yard, minimizing the maximum completion
time of the ship and minimizing the waiting time of
container trucks. IGA-INSGA-II decision-making algorithm
was designed and the improved genetic algorithm (IGA)
was used to solve the container loading and unloading
sequence at the ship bay; Based on the optimization scheme
of loading and unloading sequence, the non-dominated
sorting multi-objective genetic algorithm (INSGA-II) was
improved, truck dispatching strategy with priority to
earliest quay crane operational time was proposed, and the
segmented coding and decoding method was designed to
solve the truck dispatching problem. The algorithm was
intelligent algorithms to verify the
effectiveness of the model and algorithm.

compared with
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unloading sequence; truck dispatching; multi objective

optimization

Wit 5 £ B A 1 ol 55 19 ke S I AR A ik
HERPEEE G 55 K RO AR R A AR X AR A A A
AR RE ST AL R P A B il o ) D[R] 22
TR A T e 02 | Y P S A R 1 R S R A
SR SOK TR is e A e 0 R R 3 v AR e A
(EDS eI (N By &y vE RN S 7

] DAY A2 38 DG T B e R A AT )2 I ]
2T T &P RUR , A 3 255 & 2
SERFB AR ZRATHE T LAMES 9 #AR i > i ik
HbR, FFSE L R AR A TR SR T B
Xof [e] DL [R] 25 e VM A5 2 B 5 AR L & A I H:
TR A S BT A , Zhang' ' 7E Goodchild "' JE Al -
DL KA A B BTG B R E B DAL B A, R TTR
A )i R i A B EUUY [R]85 ; Wang "BFSE T
A 5 S 2 R R U B A7 R ) A, 3 X A 6 ]

SEN S

5



W5 5 1

T3, 25 T[] DL IR I 5 40 Db ] 0

755

VRV U AL FAE P9 370 2 [T O A s S0/ 12 4
2 BATRERY H Y 5 kSO R Tt A A ROk R %
JE 5 AR 2 R FE ATV P ) L A s 2% JE 3 AR 4
I 32 B R AR DL R A 2 AR LR A 1
Wi, ALT 8 B PR RS R i B AT IR R IR 5 ]
JEE TR LAYt D e W 5 R TRIA ) 45 57 R ] ; Kaveshgar
SENE G SO SR DO B TR SR R R S AR R I
A VR AR s Vahdani 3B X 25 Sk R 4E R
THOLT U S5 -RIRG R, N7 AR ks 8 A fix
NFIRS S Y 3 T AR /N A H AR E AR A
il T EE R E AR ISR 2

gk, BRI AR K2 H B E BT
FEATE 5 AR R A B i () D[] 20 e AT T AR e e
BV (), A SCHIFSE [R] DL [R] 25 e AT A
DURE N AT 2 SN BEEAR AR L P 91 5 4R R AT 55 43 e K
T URIE G LAk , [R]85 R 56 Al 55 2 ) 24 RO [ 25
BT (52 0, DL B AR 3] 2 48 A7 ] 25
BEEEMV LA 55 o B[R] DL R A5 B BT, e )
PR M 3] 25 [B] 29 3R 22 A I R B 52 )% B K 56 )

FRIE , F 5T i T el i it A% 050 kol itk 3R S CHE P 2 B
Frist 5B vE (IGA-INSGA-TD) W i Be e s ke, 48
—Br B, % IR TSR R S e BRI, BT
25 (] 24 SR G5 1) S 3o A2 B0 R A A AR DL A5 PN e
YEMV 7 B AR Ak 7] 85 5 56 1275 — B B s I 4 £k
JPE 5 I B B BN 2 & AT LR R D
Ko de KACEE AR WU ) B M [R) 20 e ), it 3
Fac i n R B TR S 1 o B Ui 22 H bR st A5 5
DR AR R AT GE AT 55 B S48 IR )

1 o)A

WRLSCHUR AR DL T, 7R 3l 21 R E AR )L
7, S SE AR, FEIEAT Rl . 15 e A 3
PR AN R [ DL ) 20 25 R 1 e 56 R K e
BRI BC 5, AR R AR DL A2 PN ) 4 2R A ) 20 i
AT EEAR A, R b TR e R
e S B — Ak AR B R AR R B SER
PS8R AR, I 1R .

4

o itk
wen g N L
T QN S sty o l 5 L
e —— e P (ol e R R
EAE T | < «- < o o o o o | P A I
e !_j RSSHE | KFE Heb
S < HR > W OO O

E1

B N E e AR

Fig.1 Dual cycling model of loading /unloading ship
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