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Applying Fuzzy Technique for Multi-objective Machine Assignment Problem

in Electronic Part Factory

Kanlaya Hemakorn” and Wuthichai Wongthatsanekorn*z)

Abstract

This research aims to improve production planning operation of electronic part factory. The objective
is to assign the jobs to the machines to minimize the total cost for each month. In this machine assignment
problem, there are three considered objectives; 1) minimizing the number of production quantity from
outsource, 2) minimizing number of machine changeover from previous month and 3) minimizing the number of
machines. The first objective is more important than the second objective and the second objective gets
higher priority than the third objective. The constraints for this assigning problem are demand requirement,
machine capability, number of available machines and the machine usage of the previous month. Hence, this
factory problem can be categorized as Multi-objective machine assignment problem with preemptive priorities.
This paper presents the solution approach which depends on satisfaction of decision maker. The results from
the studied factory for three months show that this approach can reduce outsourcing cost and machine
changeover cost. It can also improve planning efficiency. Overall, it can save the factory 26.61 million baht
over three months. This saving could significantly help company compete with the competitors in today
business world.
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wiazdngilseasinazdeinalildanngn

P N P N P (14)
min M Z;ejoutsourcej +2. 2 Aover; +3 > B,

1= L L

min Zplejoutsourcej +M ZN:ZP: Aover, +ZN:ZP: Bx, (19
opA .z

j=1 i

P N P N P 16
min Zlejoutsourcej +2. 2 Aover; + MY > B, (16)

1= L | L
2 o a ! Y o
TuRau 3 Ao MAGIEATDIAAZIRNUscasAlaetin

v o

M puiudpgiszasinlisiainismengegaiiazan

a q

N '
P 1o

4
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waliFaulsngnansos M uansArsuazsiaulsh
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Tdlsgnanisng

min iejoutsourcej +Mii Aover; + Mii BX; (7)
— & 4

M uansrngegaanliagegn

j=1 L

min M zp“ejoutsourcej +§:ZP: Aover; +M ZN:EP: Bx; (18)
i i

i

min M ZP:ejoutsourcej +M ii Aover; +§:ZP: Bx; (19)
j= i i

NAANANSNT 2 Wud']ﬁf]m”m“mqﬂamqﬁﬁuﬁq
fAFnan 0.85 LM ANGIgR 70.25 AL LAz
HARNG 69.41 AMULN zﬁmi?uimqﬂixmﬁﬁ 2 {0
F1gn 0.21 &1L ANgegn 0.61 A1uLm wazaasn
0.40 ALY Lmzzﬁmi?uimqﬂixmﬁﬁ 3 ﬁv’hrﬁ'ﬂ@m
49.70 1ML ANGIAA 86.45 FIULIN WAZHARNS

36.74 A7UUN

A9199 2 ANANGA ANGIAR UATHARNTRUAATIRgLTaee
mgLlsvas ﬂ'wfﬁ'm;m (A1ULN) ANGIAR (ANULN) NAFNY (A1ULN)
(1) Outsource 0.85 70.25 69.41
(2) Changeover 0.21 0.61 0.40
(3) M/C usage 49.70 86.45 36.74
m19197 3 Amaulng Preemptive Priorities AEIANFING’]
a7%1| Lambda |Total satisfying | Obj | Satisfying Cost Total cost | Changeover | Gamma|Assigned M/C
1 degree Degree | (81uum) | (§1uun) (wﬁlm) y (Lﬂ?ﬁlm)
4 0.125 1.940 1 0.662 24.32 96.59 175.60 0.22 579.98
(1ajzinu) 2 0.885 0.26
3 0.393 72.00
6 | 0.1563 1.914 1 0.696 21.96 95.29 184.07 0.16 588.45
(laieing) 2 0.854 0.27
3 0.364 73.06
5 | 0.1875 1.818 1 0.790 15.41 92.47 208.18 -0.03 618.21
(W) 2 0.764 0.31
3 0.264 16.75
3 0.25 1.611 1 0.881 9.12 89.96 260.96 -0.31 648.03
(H118) 2 0.567 0.39
3 0.163 80.45
2 0.5 1.494 1 0.945 4.70 89.67 279.41 -0.447 681.15
(H118) 2 0.498 0.41
3 0.051 84.56
1 1 1.435 1 0.956 3.93 90.76 284.796 -0.478 696.01
(H118) 2 0.478 0.42
0.001 86.41
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min(p, /69.41+ p,/0.40+ p,/36.74) I3+ Ay

85

st > e,outsource; — p, =0.85
=1
23 85
D> Aover, —p, =021
i=1 =L
23 85
> > Bx; — p, =49.70 (20)
=1 j-1
p,/69.41+ p, /0.40
p,/0.40+ p,/36.74

p, <69.41 p, <0.40, p, <36.74
PP,y P;20,-1<y<1

. . dad 4
wannislunismAtneLnangalaanisilasu
A1 A Wuldudannng Binary Search Tng/laildmn14ane
ssdlunauilunisian s wildAnAanunanalasin
unU (Total Satisfying Degree) WATWANTUINANIE
o d‘ o U 1 =1 o rdl
AeaUNTNIE A A nenelasasingilsvasdn 1
1 o rdl 1 =1
NNNAdaQUsEasAn 2 uaz Ao uanelaang
. o e .
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nAT A N1 waz 0.5 new ldAANNanalagn
WINAU 1.435 WA 1.494 AINANSL LATLNaNANTO4N
ANNane laaasivandnglssasd liintaulanls
Auuald FallnansunAINaN9sLiang 0 way 0.5 13a
0.25 manzA1ANRanalasand e Tinfigaauiian

A anad wazlgatauienalamuinty 1.611 ag

nnnrancn A anAsuiatly 0.1250 wazlariAanu

fenalasonwiiu 1.940  whlianunsoldAmey
pananalél ez Arpuienalasesinglsvasdn 2
genandmgiszasdn 1 aAaRauly sallRansnned

NANNTEUING 0.125 WA 0.25 4158 0.1875 Unu WAL e

'
a

Aanuianalasuwingy 1.878 FafluAimeuiitnmg
Houlafifeld delufansnndinanessndne 01875
WAz 0.1250 %38 0.1563 unuuazliArAuianala
iy 1.914 ustliitiudenlafifmuals favee
MavnAmaudaedn A 7 0.1875 uavld Armanuia
nwelafigeafigawindy 1.818 laaflanldanalaasuie
92.47 &1t Aeusidmanann A1 A Maenaslaii
¥ e loasanttesiign ud  udpen fifinng
FeNaALANANNAIATYTALAY LAYANULLARRIENS
AigeainnsUsunAeudsuouties a9a1n3a Manual
ann 301 1A304 111 260.96 130 FafunaRAanTs
EEfued e lunnsiun aeuasesdns iy
e dansuelediu fldanunsndssfiudusidansly
AT AL

FARBLIANN 11933 EISO uax Manual &1visw
wanBeman WA, 2552 agnufsauiisy Auanalu
AT 4 1983R E1SO dnunsnliAnAnuitenala

Tnasnligendnas Manual 0.617 viseRnuiaaay

51.37  uwazilafansanaAianuiena lauanusa

o

nniszasd 38 EISO 1HiANgand1as Manual yisuun

wazdialipnldanaldnindluas  Manual  Tuyn

o o‘d‘ v 1 Y1 A
’J[Flt]‘].]?:i’&ﬂﬂﬁN?’)NLL@Q@’]M’]?Q@@ﬂWi‘H@WH Twnau

Aaeanld 10.17 F1uun visaraudanay 9.91

A15199 4 1FauisuAiAnianalanazen ldaenlsrannaugIN AN W.A. 2552

TPnUsvass ArAHRanala Anldane (@)
EISO Manual | Wass | wefidusd | EISO | Manual | Wass | asifus
Qutsource 0.790 0.787 0.003 0.38 15.41 15.66 (0.25) 1.60
Change over machine 0.764 0.417 0.347 83.21 0.31 0.44 (0.14) 31.82
Machine running 0.264 (0.002) 0.266 13300.00 76.75 86.53 (9.78) 11.30
Total 1.818 1.201 0.617 51.37 92.47 102.64 (10.17) 9.91
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A15199 5 1uFauiisuAAnianalanazen ldanenlsraninauiuene w.A. 2552

TnUseasd AAYININa 1A A ldane (§1uuamn)
EISO Manual | wasi1e | wlefidusd | EISO | Manual | wasing | wafidus
Outsource 0.84 0.79 0.05 6.33 25.45 28.62 (3.16) 11.04
Change over machine 0.83 0.97 (0.13) 13.40 0.16 0.12 0.04 33.33
Machine running 0.19 0.00 0.19 - 80.45 86.53 (6.08) 7.03
Total 1.87 1.76 0.11 6.25 106.06 | 115.27 (9.20) 7.98

A5199 6 LBaufsuAIAuNanalauazAn A el szabaunaIAN W.A. 2552

Tnquscasd AANINa 1A A ldane (§1uunmn)
EISO Manual uasie | wefidud | EISO | Manual | &g | ladifust
Outsource 0.90 0.82 0.08 9.76 EISO 49.73 (4.36) 8.77
Change over machine 0.77 0.48 0.29 60.42 0.21 0.27 (0.06) 22.22
Machine running 0.11 0.00 0.11 - 83.71 86.53 (2.82 3.26
Total 1.78 1.30 0.48 36.92 | 129.29 | 136.53 | (7.24) 5.30
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