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Abstract
The purpose of this research is to present a particle swarm optimization (PSO) to solve a single-objective
job-shop scheduling problem with the objective of minimizing a makespan. The process of particle swarm
optimization consists of 1) problem representation of a particle that is encoded with a permutation of all
operations on jobs. The operations are ordered by precedence constraints. 2) Evaluating a quality of each
particle by the fitness function. The fitness value is represented by a makespan of scheduling. And 3) Finding
suitable scheduling by the process of particle swarm optimization. The performance of proposed
methodology is tested on 48 well-known benchmark problems from OR-library. The computational results
demonstrate that 1) the proposed methodology could be applied to solve a job shop scheduling problem
and performs well on the 48 benchmark problems with relative error between 0.0284 and 0.4183. 2) a
particle swarm optimization is highly effective in a job shop scheduling problem with small size and also take

less processing time although run on a personal computer.

Keywords: Job shop scheduling; Particle swarm optimization; Job shop scheduling problem; Scheduling;
Optimization problem
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fiiAnunanaedousn uazddldnalunisussananatios fashnazussinanauundesaeufinmesdiuynna
Paymnsdamaemsudnwuunudaiifivudn #01UUTENIURAAINNTIUAN 9 ANNTOFUIUMIATTIINERTS]
aunmildlasnsduiamosmyed uiddgmansiamsunsadauuumudsifvusivgenafiudamiuannsaves
uywsiiliannsafunld uarddldnanulumsiamamdn uenandorainmuianainainnisUssinanaes
uywd (Human error) 8néne dsdu nuideifaduniafonilifaunlusunsuaduayudeyaiiousznounisindula
\Fonmsrsmsuanimnzan anauianaislumsufuRnuliiunsnssuiunsudslugnainnssusing 4 Welgsia
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Iuseulunsudsduuaznouaussionudoinisuesgnaibavivniaeg egrslsfinnu nisihdanesfiunsihaaiosu
ponAlutadunlddosdimuunamsimesratsn Wy srauwifiaa s1uauseulunisyinau Ardasimidn Wudu
FarmsfmodmaniitnanoUsransannaziailunisussaiana ey 3sasinisAnnisvunamisine 9
winzauiugadeyadseesningnamnssusiely

wuamslumsiwaunsseluadeoly

PnuansausEansameessidelunded Aidsuiuundnuadolausuuziitoaviluinunsslusunan i

1. M3AnwIBNENaTRINITAMUAAINITIALNDIURIO AN TINNIS AR Su R LT udaUsz@nsanluns
witymnnsdamseranuuunuds

2. miﬂﬁgumauﬁ%'mi%’ﬂmswmémLLuumaJé"aé’wé’aﬂa%ﬁuwﬁﬁLﬁama%uaawaluLﬁn%’ulﬂmaauﬁuﬁammﬁm
MMIHERTweINAgRamnTsY WetdunsalfinunsindssavsamAutlamnisdnmsisnsnanainaniunisal
234161 (Real World Problem)

3. mavfutunewislunisdammandanuumudiiesaneifumiiidamesusenilueduludszgndiutiym
msdamsdludnuaedy 9 wu nsdamsaieu Wiy

a a

NARNTINUTZNA

ns3deillasunsatfuayuyuitennyuganyunisifeussinniiuseld augineimaniuazdiauaians
uTing deysin nenasaszuinaglduanueyasziieissoninneslunisuszananannaaeUN TN LYRe
TUsunsy
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