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Abstract : This paper discusses the problem of scheduling berth and container cranes simultaneously in port container terminals. A
mixed-integer programming model is formulated by considering various practical constraints. A heuristic algorithm is suggested for

solving the mathematical model. A numerical experiment was conducted to test the performance of the suggested heuristic algorithm.
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Table 5 The results for vessel 4 and vessel 5 after step 4

; y! Y EE R H] &
k4 12 9 14 3,3,3,3,2 2
LIS 4 10 14 3,3,2,2 2

[Step 9] &4 1

WA LI mE Aol dotA o] Eyonz FRih

Fig. 4% oA A of
491 2 kel el X sk Her

AU 5, 2 AR et

glov], oluje] Fulg-e 130] Hr}
Az
e F
15 agas
2 2 4
2 Aut 5 3 5
3 3 ety 6
10 3 3 6
3 3
2 2 4
3 3 3 9
3 3 A2 3 =T 9
5 3 3 3 9
3 A 15 3 9
4 4
4 4
5 10 15 20 25 44
Fig. 4 The final results for the berth
scheduling sample problem
4.2 Ag
AAE BAA el U3t A5S dolry] St A3
& Fastgth. APol AFE ARE AP 95
Park and Kim(2003)¢] A7olA AM&-H A5} FAdsHA 2
G2 g 1dlelw Mo F4o|7} 1,200mel 25 714
she] AMube] 427} 207, 257, 303, 353, 40222 F 5714

Aol tal 2 10744 F 50709 2P ARE 4
s,

Fig. 5% Avto] 3040 A= T Al ZAld diste] e
Qe F U2 WASWA Bulgel WEE HwR ol
o Fig. 5914 n%e] ae2le] 47} 374845 age 54

R skt 1 el

o=
o,

[0
on
)

>~
=
ofo

2] 2]

FHlgol A

oWl 1 ol hashA gge & 4 ATk Wb Aol

U el ALgshs 2dele ageizte] A s
of AAgEel Ade Ut LY & 5 Ak

340
320 &
300 | \'\

W 280

I

K 260 | \’\‘_‘

240 r
220
200
8 9 i 13 15
Fellels

Fig. 5 The total cost changes for the

various number of cranes

Fig. 62 AlA1e 2214 sge] Fnlgo] waks 2t
2319 (Park and Kim, 2003)3 vl #2413k Aolt}. &<
i SRRl syl mjske] Adnbas 209
T 40 W 69% FE A YERR e A PR E FH]
o] Wit T0%AE ZA VEFSTE 1efup FAIZEE A
Fig. 7ol A} o] eprsAqk ehapwi 2 dute] 571 F7}
TE FAARLE] TshEe A o ks @A )
A 2717 71 & Adut 5 400 A= H 2
el slE Agshs AR Vel

fo met rlr oo 1T o 2

o

700
600 H
500

% 400

¥ 300
200
100

Ozt x| et etetH

W2 o

20 25 30 35 40

A
A\_ t—'&T

s

Fig. 6 The average total cost of the Park and Kim(2003)
and the heuristic method
W] Aeloly Bud $94E BE 600mel A 3200m

w9 A 95 ek Table 62 AL 9]

A

= T2 EHude 20109% 10€ 9] A8k XHeddS woFa
Atk A FAksle] F9 BudS dFY B BE 407
Al B A5 603 oS AFsta glon, drtoRE W
A5 2504 oS AMEsta qomE wE AAAE FY
Fa3% qu)E /I aHEE dFAn AMAES e
= T A g = B sl 5% Bt 43t
< A&k, Ay Akl U w2 43t dAAEe
PAIZke] AA AgE= AR S AEske Aol 8%
Aow dekdr

1

(@)}

=}
|



300
—e— 2fTIatx|oF erabH »
20 worw sy
200
N |
Zo 150 /./
bl 100
<k
50 r
S I
20 25 30 35 40
Mups

Fig. 7 The Computation time of the Park and Kim(2003)

and the heuristic method

Table 6 The number of vessels of container terminals
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