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Abstract

The objective of this research is to apply a genetic algorithm for a hybrid flow shop scheduling problem in a
steel plate production company. The manufacturing orders from customers are different in the characters of
sizes and quantities. Besides, there are 3 main processes; slitter process, shear process, and squared shear
process. Moreover, processes have unequal number of machines and production rates. The conditions are the

products must go thru all processes sequentially and can select any machines in the process. The author
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applied a genetic algorithm with two objective functions; minimized makespan (Cy,qx) and minimized mean

flowtime (F). The algorithm was tested with the problem size of 5, 10, 15, and 20 orders in order to be

compared with the current method of the company. The results showed that the genetic algorithm could

decreased the average makespan by 12.99% and decreased the average mean flowtime by 26.48%. Moreover, it

found that the production planning time was decreased by 58.74% when compared with the current method. In

conclusion, the genetic algorithm could reduce makespan, mean flowtime, and production planning time

significantly.
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nsuanlitussuumandasuulvaieunay lagagyiins

NeaaLeMIAsEAUTde NN aNneITNTIA1TadY

o

Mngan Falgvinsiesgilaeivualivieiisiian
(Minimize Goal) VLﬁﬁﬁg‘LJﬁ 9

Optimal
D: 09015
Predict  Low

High
fo

Dist.
Minimum
¥ = 1667E+04
d = 099148

3U# 9 ArsAudadeiivanzay

agUszdudafefimunvanlddansed 8 aaniui
Amsfimesimunvan lunaassfufddesiognives
USEnImdewanuiulagusenaume vl (n319,817)
wazUSuial 97U 5, 10,15 way 20 f&ade axilinng
¥91 10 A%a sauedu 4410 = 40 A% uazthnafneui
laluwSeudiouiuisildeglutiagiiu wazmsdnnisens

NAAlAENITUIALLIUEN (Chaimanee & Supithak, 2015)

M1519% 8 W AwesAwINza

w1s1fines Anfifuun
fdsdesegng 5,10,15 wag 20
TIUIUTOU 500
FUNUYTZVINT 20
pruthazndulunisuanidieu 08

9

Wugnsaw

» 4. nMswaniUdeguiugnssy
Fnsuanfewiugnssu

WuUaRIan
rnuasdulunisnaneiug 0.05
FBsnangiug NATRUSLUUUNTA
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5. HAN1TVAGBY
5.1 Bm39ansNmsnaniilveglutiagiu

Bnsdaasunsudaiildeglutagtuneusenlald
NINUIUAITINBRUNISHAR TA8DIFENANNITRUUN

ADUNARNNBY 138 First Come First Serve 1u18A3141731

oA A v

WallAndam oLt ntnaufazaIiiasednslat199ing

U

| oy v
@ o o o o

WONUINHLAT 99N INNUNNUN VL FINANAF IR 1Y

5.2 35015998971519n150EN e 159 1A131UE 7 (Exact
Method)

dwsudulsngidelaasravudmivanddel iienis
MANTEEENUeEan LardonndadiudIUILLATEITNT

o w

Megog1ednin gIdeTelaasisaun1si@adu (Linear
Programming Models) lngaunisinguszasd lawnauns
1 5 aunseulvlaunaunisn 6-7 wagldlusunsy Excel

Ao a

Solver w¥elunsunlyniievnefmneuiianan

Min Distance,, = Min ( (Comax)j” + (F)j2> (5)

m

=1 221 Xij < Machine inventory (6)

=1 213;=1 Yp =1 (7

A a °
We m  Ap uduveslasiulay
i AeL2,..,m

A a
Cnax P9 NI@1UAUENERA

= a -

F Ao nanfinueglussuuinde
n A9 IUIUIBNY
i A 1,2, ..,n

p  AB NTTUIUNSIUNISHER § 3 NTTUIUNT

HANISNARBIAINNTIT 9 WaRIAImEULENININITTA
msensuanilieglutiagiu Basdamsenswdnlaeg
Tﬁi'f%umaueﬁl,%nﬁuqmiu LaLIoN1TINMITNNISHAN LAY
nsmAusiugn wuluddade sauau 5 Adsde 38015

a

FANITNNTHNAALAYUIALUULG T A1UITOATUIURIAN

v a !

sraEnNlAfTan uilosuruvesidsteifindudy 10,
15 uag 20 /159N enIsHanlagn sinALlugn Ly
anunsarwamaszeznaldnelunan ¢ Flus Tun
ndufuisnsdamsamanaslagliduneuinidetugnssu
'mmiaﬁwmmmm’w5sazmqls’1’nﬂmumﬂuaqﬁwﬁasﬁva uay
pafldlunismuaiitosnindsnsdansensnaniag
NTHIALUEN
Snvrailovinnisseudisuiuisnisnisannisanis
wandildogludoqu dsmnsieil 10 uaz m3adl 11 wuin
narUnnulasiadsanas 12.99% narfnuegluszuy
walnuasanas 26.48% LaziaTlun1sIUNUNISHAR

anag 58.74%
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A157°99 9 HANINAADY

ATEEENIY varlumsAun (W)
odfo FunouFBids TunouIBiDs
Uagdu . N1IVALLUEN Uagdu . nsvALug
Wugnssu Wugnssu
5 5,239.85 5,232.67 15 7.08 139.13
10 9,938.13 8,584.99 20 6.34 -
15 18,368.97 12,871.03 25 10.55 -
20 18,598.68 16,674.85 30 13.18 -
vinew * liaansomanszezndd esandinmsiulusunsuannndd 240 undi usfsslifidrdneussnin
it 10 Wisuifisunalanuresisifldeglutiogtu fudureuisidaiugnss
Fdedlo 1a1taau Quii)
tagiu TuneuiBiBeugnssu anaq Amdu
5 5,210.00 5,210.00 - 0%
10 9,800.00 8,452.50 1,347.50 14%
15 17,968.00 12,720.00 5,248.00 29%
20 18,045.00 16,420.00 1,625.00 9%
narfinuegluszuulaends Guii)
fdedle TunouIBida .
tagdiy . anas Andu
WUINTIY
5 558.51 486.51 72.00 13%
10 1,651.18 1,502.46 148.72 9%
15 3,817.09 1,965.93 1,851.16 48%
20 4,504.34 2,904.16 1,600.17 36%

= = a P ::4' A ag v v o O ad & o
M99 11 L‘Ui&mm&runmmwuagﬂuazw‘lmaLaaamaaaﬁmﬂa@luﬂwuu AUTUABDUIBLTINUTNITU

6. d3UNANIINAADY

o s
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o

UYL
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dounauvesUTEndmihemanuiu lneuszandliduneu

a o

TN uENTIN Tnenann1sNd1AyvTunauisiag

D

[ dl

PUFTNTTY ADNITNAIUIAIVDIAINDU WATNITSAYIAN

3

° Aay v
ANRMBUNA LY

NATHlEBNMsAMENLULIRB AN Mskanildey

o o

NUFNTTULUUEABDIYA LATNITNAIYNUTATIULUULNTA 1y

fngUsvasdiioninaUnu wasiiaiinuegluszuy
lnglndeanNgn K1uN1TNAaITARIT1INISHERTANRY
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a
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TugnTsuteanalanu narfnueglussuulaeade
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v
LYK a o

Atuduneuisisiugnssuilddnaueiadedu

° o

madenfndnsuusenivuigwmanuey Tunisiily

v
=

Uszgnaldinelvinadnslun1sdnmsen1snannag
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A33BveveuNIEANUI NI MUImANWNUNg WY
Auagantunisiivdeya uazveveunuunIINg Ty

Aavins drdnawaniulevienisgaufinel Ineraans

o

WeouaruInnssuuvied Naduayutunudmiunuidel

8. LINEH1591999

Carlier, J., & Neron, E. (2000). An exact method for solving the
multi-processor flow shop. Rairo Operations Research, 34,
1-25.

Chaimanee, A., & Supitak, W. (2013). Flexible production
scheduling on Parallel machinery in the manufacturing
industry. KMITL Information Technology Journal, 25(2),
219-231.

Chaimanee, A., & Supithak, W. (2015). Fleible Flow Shop
Scheduling Problem with Sequence Dependent Setup
Time under Just-Tn-Time Philosophy. The Journal of
KMUTNB, 25(2), 219-231.

Ebrahimi, M., Ghomi, S. M. T., & Karimi, B. (2014). Hybrid flow
shop scheduling with sequence dependent family setup
time and uncertain due dates. Applied Mathematical
Modelling, 38(9-10), 2490-2504.

Engin, O., Ceran, G., & Yilmaz, M. K. (2011). An efficient genetic
algorithm  for hybrid flow shop scheduling with
multiprocessor task problem. Applied Soft Computing, 11,
3056-3065.

Genetic  Algorithm.  ( 2019) . Simple Genetic Algorithm.
http://kb.psu.ac.th/psukb/bitstream

Ibrahim, A. A., El-shaer, R. H., Al-rwasheda, H. A. & Nawarra, G.
M. (2013). Flow Shop Scheduling using Genetic Algorithm:
Historical review and categorization of procedures. The
Egyptian Journal for Engineering Sciences and Technology,

16(3), 1671-1685.

Jarboui, B., Siarry, P., & Teghem, J. (2013). Metaheuristics for
Production Scheduling. ISTE Ltd.

Kahraman, C., Engin, O., kayk, I., & Ozturk, R. E. (2010).
Multiprocessor task scheduling in multistage hybrid flow-
shops: A parallel greedy algorithm approach. Applied Soft
Computing, 10(4), 1293-1300.

Karthik, S., & Prabahara, T. (2014). Hybrid Flowshop Scheduling
Using Discrete Harmony Search and Genetic Algorithm.
International Journal of Innovative Research in Science,
Engineering and Technology, 3(3), 1197-1202.

Morais, M. de F., Boiko, T. J. P., Federal, L. dos S. C., Peterson
da Rocha, R., & Paraiso, P. R. (2014). Multicriteria hybrid
flow shop scheduling problem: literature review, analysis,
and future research, Independent Journal of Management
& Production, 5(4), 1004-1031.

Oguz, C., & Ercan, M. F. (2005). A genetic algorithm for hybrid
flow-shop scheduling with multiprocessor tasks. Journal of
Scheduling, 8, 323-351.

Parakawong na ayuthaya, P., Pornsing, C. (2018). Design of
Experiment to Waste Reduction Injection Process of
Electronic Parts [Master’ s thesis]. Silpakorn University.
http://ithesis-ir.su.ac.th/dspace/handle/123456789/2110

Polkavilat, A. (2011). Application of Genetic for Optimisation
Problem. RMUTP Research Journal, 5(2), 153-163.

Ribas, I., Leisten, R., & Framinan, J. M. (2010). Review and
classification of hybrid flow shop scheduling problems
from a production system and a solutions procedure
perspective. Computers & Operations Research, 37, 1439-
1454,

Ruiz, R., Antonio, J., & Rodriguez, V. (2010). The hybrid flow
shop scheduling problem.  European Journal of
Operational Research, 205, 1-18.

Sangudon, S., & Wuttipornpun, T. (2012). Application of Hybrid
Genetic Algorithms for Assembly Flow Shop Scheduling
Problem. The Journal of KMUTNB, 22(1), 107-117.

Songserm, W., Wuttipornpun, T., & Jaturanonda, C. (2018).
Hybrid Metaheuristics and Linear Programming for Finite
Capacity MRP in Multi-Stage Flexible Flow Shop with
Permutation and Non-permutation Scheduling Options.

Applied Science and Engineering Progress, 11(3), 173-183.

Naresuan University Engineering Journal, Vol.15, No.Z, Jan - June 2020, pp.33-44 43


http://kb.psu.ac.th/psukb/bitstream

NUEJ

Naresuan University
Engineering Journal

Songserm, W., Wuttipornpun, T., & Jaturanonda, C. (2018).
Hybrid Metaheuristics and Linear Programming for Finite
Capacity MRP in Multi-Stage Flexible Flow Shop with
Permutation and Non-permutation Scheduling Options.
KMUTNB International Journal of Applied Science and
Technology, 11(3), 173-183.

Soponchai, S. (2000). Computer Aided Die Production
Scheduling for Automotive Parts Industry [Master’s thesis].
Chulalongkorn University.
http://www.thaithesis.org/detail.php?id=1082543001269

Yilmaz, M. K., Kaya, I., Engin, O., & Kahraman, C. (2008). An
application of effective genetic algorithms for Solving
Hybrid Flow Shop Scheduling Problems. International
Journal of Computational Intelligence Systems, 1(2), 134-

147.

Naresuan University Engineering Journal, Vol.15, No.Z, Jan - June 2020, pp.33-44

wa (%

9. UsziRgIde

UNANFYIN oA

o = v =
dnAnwrszauuIygin
A19IN1TIANTITIUIAINTTU
Jaudinineae

unIng1aedauIng

HYIemansnanse as. gand weded

fal =
971913589U3NWN
NAIYIAINTTUNANNITLALNTIANTT
ANYIFMNSIUAEARS

unIneaedalIng

44



