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Flexible job shop scheduling with weighted tardiness and setup
worker load balance in make-to-order manufacturing

YASUHIKO MORINAGA™ MASAHIRO NAGAO'™
MITSURU SANO?

This paper describes the optimization of flexible job-shop scheduling problem (FJSP) in small and medium-sized companies with
make-to-order (MTO) manufacturing many kinds of products. Incorporating weighted tardiness and set-up worker load balance
to the objective function of the problem, we develop Genetic Algorithm (GA) using island model and a study of production data
in real world make-to-order manufacturing type small business. Comparing the solutions by developed GA with the values
obtained by prioritizing due date alone schedule such as EDD (Earliest due date), we confirm the effectiveness of the proposed
method. In addition ,we conduct numerical experiments on risk, which is general in the enterprise, and countermeasures by using
this technique , and confirm that it is possible to quantitatively evaluate the effects. We suggest that the proposed method has
potential to contribute to the business judgment in the make-to-order type small business with products and services by

Vol.2014-MPS-98 No.24
Vol.2014-BIO-38 No.24

2014/6/27

incorporating other objective functions
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Min=1370 (1245), SL =8 T/ Min=1243 (1141) & SL<8 TiZ
TDEA EH LT3, —J5, SL>9 Tik SL=10 T Min=2275
(1367) L EBR 7 O NEWTDIE E 7> TWBEDERE, %
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DIEND SLIETIZER 7T OFMMENTDE L 72> TN 5.
Bie, BRELY [R5 % < 72 b & HREIBINC X 2 i E i %t
KONBERHEANTNDE Z L 2R L TWA,

6. EE

6.1 MYEHETOTTORRL

FER 1 T, MRS TD B L Tk, K6 1T &
Y EDD |2 X DEEM & ARVMEISE L, ST BE
HE TD IS VMED S Sz, BeHeh A MMl : SL 2B
LTI, X8IZL Y OB A SN 52 &2k
i, MO BERIOAMOESK IR T KD ITHE
WZR-> TG ENTRY, SEIRE LI FENER L fF
RS Z L SRR S T

RE, SRR & FEATREICE S < ITIE S K O E X
TEF 50, K5IRT XD ICHEAD 2R3 T BT
P a G N TEDLDT, EALEFIAFa—1 v
7 O & BREMOIKE L O b L— K47 TR L 7
FERTHI LD,

F7, K6 I2XDE TDEERED T H120F SL A K
SEHNERD D, AH, MHENE DL T DITITEE
DR AECT Z D, EOBHREZRIRT 203
FEOHIW & 72D
6.2 BENY EDEERDFE L T DOXEDFERER

FEBR 2, 3 T b BV HEE ZIG IR > T\ H EE
FHER OB L ZOMROMREETM L. ZOfRE, SL
B2 HEIE, Bk TD 2 &t c/ o fEizia S
J 52 ENRSND. KRIZ SL210 D8A @ TD @ Min fEITE
B 1~3 & HIEIFE 800 MIZIZEIE L T\ 5. AlbE S 2
Y= N LD 2 OBRY FEEIC G TE UL, 0
HEIRMTHL I LERLTND
6.3 MHEROTE L ZFOXNEDEDRER

WIHERE ORE L Z OXIR OO ERFHER D, VA
7 ETITLFEOFTHE UTHIEROLFZ3 L TER 4
AT o7z, FEBr 4 OFER, BEY SMAN SL 2N 5
TD I 4 %578 SL=13 £ T LiFTH TDEIL 1840 £ T
LT BT, MR OENEE TD ~O#BIIERFIC
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K& FHBED D OB R D Z 1T AN ATRETH 5 038
DOYIET — 2 DG BTz, PR E 2 AR5 E
INEMHEITZHRE LT, ZELTHLOERE TOH
D9 BR bRy 7 & 7po TV D IAEDIR 2859 5 %t
K O(EBRS), v 7 TROBW L FEEOEAN (5 6),
HREIIHE DR E (ER VO RE MR LT2), * v 7 TR
DM & [FIBERE DB A, HEEFIH OB R ITBIM Th D5 E
Elrofo. ZhuX, AREIOMBIERR S EVIZHEL VSR
T D120, BEOHFHEINRSL IO XMEHER TIEBR
DELNRDSTeNDEZZBND. - T, L0 EREM
7o ARG BAE AR E L E S bR TR R A REtd 5
TEBREEND.

7. FEH

71 ARROFEYMHEOWER

AL TIL, FISP IZ31T 2 /HIEN & BeR Y A faf D JHUE
D% BRIRBELDZOD GAICLDEEAF Va—1 v
TEBRREL, INERWTEET D2EAER O/ N
®HEDOT — XK DBEFREAT o 7=, EH LI iek
FEICE D HEIC L DML 0 ER, S BZEAiE TD A
IR TIEWZ E D HER T, ZOAIMENEKIETE -,
F72, TOFEEZANT2o0Y 27 OEEL ZO%H
FaMEIE & BB HOAR D 2 DO E &I FEAMN
TEDZEEMRLE. ZNICED Y R 0xREL TR
BICT U 7032 2 ENAREL e 0, BELAY A= 1)y
WREODIT D Z e TE S,
72 BRYEFEOARFEEL

Alalid, BeED B OB ZEN K E Wi AR O B
D AW OFYEL ZFIEIC L7228, S BICHBORIRY &
MOBEMOFHE L E KD Z LN TEIUE, HEEFEMNESY
BEROM EIZORNDEBZXLND. TODITIE, B
B FHR OB OFEHEEZFIHE L T2 KB F oL
NN EZNERERT D00 R N OfElb b e L
BErbiLb.
7.3  BHHBEAHROIEE

A NI & BE D ARTO LR (LA H BB ED 7=
2, ZOFEIITERNTEE= X hOK/Muiz Eofho B i
B4 S HIEML TRV IAL I ENFETHD. £z,
Va7 OxNREY—ERAEBICHILRFERETH H DO THx
IREHEOZ IR/ N EORE W H 5 TEDLLEEXD
no.
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