214720

& [
msadiliiqayenunaniazdnnisanisinauseaasulurinFeaifinsaudenan
b4

A J { 0' i = o/ LY
wuwafinalillAuAgiLY (make span) 283ga0uiisnfign uideiitelfindsnisraas
WRNSaNa3NN (Genetic Algorithm: GA) 1R M lun1sAuiAmey TastiunszuuAis
ARRANAIABLNIIRUENTIH (Genetics Selection) WaZINUASEITINAIUNATATNANHAWA

wRndaneshuiulaneal@se (Hybrid GA and Local Search) tilaazialfinnsdumAneud

TuniswiAtAtnay Tudasusnldvinnisudtlgunlae149illsunsudsndinanans
184 Zhu Wag Lim snWawiiedfudgeliageay Tnanswmuvinldansudsilaisndulg
) ¥ 13 1
4 3nZm2+n antuldatnasmaatinalymaunt 12 Jynufieininasessanans ta

1 ¥
Unnginuuudnaedndatnisafiazfumaireulfifondndtees Zzhu  usz Lim antiy

ar

avngs/o aa a e a A4 aal = as A e 5 o aal
AU MINAT RN aneshinges Lee  ATlaluAndanaTRuARmMUITY waziinas
v
HannawaluAndanesiniularealdfnisdasuuutiumaaesiutlyuiauindn auin
] 14
N1 1WA 0 NRNA8INITNIIUTBLATUTY

] &
HARINNNTUTTIANAARLUTELN1IMN91 4 38 ANHANITNARAINLIINTUIAN

¥
1o o o o]

Arpevreelyuianiadn AaAuAia 10w ldAlaeeay Ae A3 auRndanaifuaes

@
o/

] ] Y AJ ¢ [y Y Y | I3
Lee mAfunalaeiadels 6.7 1095y Audgumauianans AmaArAnauia 10 Toyma'ld

o o &R

= Y a a o d (P | ]
nlatiedune TBuaunawaindanesiudulaneadfuuui 2 wdAjuiinlnaadels
t v

24.8 9a9§u wartlymawialug) FEHmArAmauRs 10 ToynldRtaaedufeds nauna

1]
3 a o

E 1 1 M
winfanasnufulanealdftuund 2 mafuiintaeedsls 69.3 289U uazaAdeil

9

it slngudensiifemamisnlne fmunzanlng 14 ANOVA Fae
astlld9n1sdssunanaraditialufindaneiunaasnanadaiiniulanes
71
A5 AMNTaNAMNANNARLLIUANGATBIN1IIARITINNTINUIRLATULAR uiazuansing
o Y] o 1 d' (-3 1 o d’ ' d’ =) ﬂ =l =4
funsenrsfummmnaunuluguiifondi uaziaainisinauiinnnnda Tetadudnniaugen

wiaaduiun1saansenIIinuaenasuluvinGe



214720

The purpose of this research is to schedule a set of jobs to be processed by
cranes with the objective of minimizing makespan, i.e. the finished time of the last job.
Genetic Algorithm (GA) was developed to find the solution to the crane scheduling
problem. The research also proposed two hybrid GA and local search approaches to
improve the solution obtained from GA.

Previous study by Zhu and Lim of the crane scheduling problem provided a
mathematical model for the problem, in this work we improve the mathematical model
such that the number of variables were reduced by 3n2m2+n where n is the number of
job require processing and m is the number of crane available and the models were
tested on 12 problems which showed that the new model can provide solutions faster
than the previous model in all problems.

The GA and two hybrid GA and local search appfoaches proposed in this
research were compared with GA developed by Lee via experiment of problem of
various sizes (small, medium and large). For small size problem, GA by Lee outperforms
the other three approaches in faster converging to the best solution (average generation
to obtain best solution is 6.7). For medium and large size problems, the hybrid GA and
local search -2, on average, converges to the solution faster than the other three

methods. Experiments were also conducted for parameter setting of GA.

In conclusions, all four approaches provide good solution of the crane
scheduling problem, however the performances in converging to the solution and
computational time differ. The research proposes another alternative for scheduling

cranes on port terminals.





