46 5
— 46 — Wool Textile Journal 2018 5

DOI: 10. 19333 /j. mfkj. 2017070180506

0-1

12 12 123 4
(1. 200051, 2. 200051;
3. 200092; 4. 200233)
0-1 o
—0 -1 o
Matlab
0-1 N
; ; ;0 -1 ;
1 TS 941. 63 TA

Garment manufacturing line balance modeling and simulation based
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Abstract: Applying the 0 — 1 linear programming of the Optimization Theory to deal with the issues
0-1

planning model which is based on the research of assembly line balance principle and aimed at

of process arrangement and assembly line balance this paper presents a new balancing method

minimizing the variance of operation time. A classic product from a real clothing company was studied to
obtain the balance process combination scheme by a simulation experiment based on MATLAB.
Meanwhile the line balance index is selected to evaluate the result. The 0 — 1 programming model is
therefore verified to improve assembly line efficiency achieve process balance and increase the output
effectively in the optimization of garment manufacturing line.

Keywords: garment manufacturing; line balance; process arrangement; 0-  planning

modeling; simulation

22017 =07 =20 .
(135107024) ;
(15D310707)

E-mail: yyx @ dhu.

edu. cno



46 5
2018 5 Wool Textile Journal
( linear programming LP)
“ 7 1960 Bowman E H
. 0 -1
“O ”» 1‘1 ”» “1 » “0 ” [ ” [ ”»” .
1 \Rajeev 2 “ ” “ ” . @ ” “ »
Ibrahim } N N 2,
Vahit * a Matlab LINDO
Chun 0-1
¢ 3 : 1.2
7-10 o
@ SPT: (2),
0-1
MATLAB U= ap
(85%)
. B SPT/85% a 2SPT-B" .
1 (SPT) = (2)
1.1 0-1 ©) E:
(3) - E
1 o
E=85% o
(E) = — x 100% (3)
minf{ x) ®
sct.g(x) >=<0
(1)
j=12"-m
T (4) o
xo=(x %, )
. X S = 17
{x‘gj(x) >=<0 ]:1 2 .- m}, f(x) , (TJ—SPT)Z
;g (%) A = z = J (4)
" ] T
(1) .



46 5

— 48 — Wool Textile Journal 2018 5
2 0-1
2.1
@®
2 (7) i o
J
o lexi]:ll:lz I (7)
-
0-1 ®)
“ ” “1" ((0" ; L
° (8) o m, O i
7 o
"X =X, k=12 J-1;
PR SER
i=12 L w=12"+ m, (8)
w o
&) T, J
j
(9) o SPT
( (2) (10) «
° 1
T = ZLZIIJXL;/J =12 J (9)
1
) SPT = 2. =12 - ] (10)
2.2 T J
i ( 2.4
) i =1 - L N
J (1 1 (11) % 3
) Z Xé/'
j=12 Jo X,',' 1 j o
“« 2 « » . J
1 0 min Z = ) (7, - SPT)?
5 .
< _ 0% X, =1 i=12 1
X{j L ] D j=1 ’
D k
Dzj:lxw. =X, k=12 ]-1,
X”:llL J =1 (5) Hi=12-Lu=12-m,
0 =1 -] .0 z[ (11)
. O b
) t; [SPT = i=1 ]:12“]
T Z( 0 J
1 =12 1
(6)) z : o, :{ i (f )
I, J ’ jel2ed
t o 3
. _ J 2
minZ = 2/:1( - SPT) (6) —
1997 . . . .
m, i, .
m 0.

2.3




46 5
2018 5 Wool Textile Journal
o IE o Visio
( industrial engineering ) 1o
PRI T WA HETE R eI | JEIE ZETH) SRR
R e ) bR BERR | | otk ]
Kb GG > XA B
B AR
BB ol
Eﬁ%ﬁiﬁ —— PR Ll
J}f\ﬁﬂfﬁvf\ EIfE AR
(BEZN
PBE AR ABMIL
AR ]
RAHEELE <
1
3.1 o
1
( . L) 18 . 2.
B A il
248577 il Eokiag 34-03: : 7N
e RN CrEgpb
155.0 s FNRIF M TE R
759 BT &
(FD
16.4 5 R BAHEE PL6 s %ﬂgﬁg
759 RUTMT )
(FD 51.2s BT R2
FD
24 BT )
CREET) 139.4s© SRR
>< @&
8525 Phahdk
CTEEHD 143.0 s }Z;%ﬁa%%f
66.4 s/J\ o] 59.6sg BT R TFeE
\/ CPEHD \[/ @&E
237.0 s/l\ LN
i CP2&0L
344.8 SHimk
;< CREEHD
94.8 BAdr L
o/ CF&D
D —FT#EE O —FE O—H/RE:Q —aE.
2
X,
l 17 Xl 1 X21 XSI X42 X53 X63 X73
=17, 5 J= XIOS X112X122X134X144X152X162
5. i XL./. 0. MATLAB
1 ~17 j 1 ~51, i
o 1,
2.1~2.4 MATLAB 3,

8 4



46 5

— 50 — Wool Textile Journal 2018 5
1 3.2
t;ls m
! 34.0 @D : (2) SPT =1 903.4/5 =
? 1930 : 380.7 s; . SPT B =SPT/
i 1:2 j 85% =447.9 s o =2SPT - B =313.5 s,
X 139:4 ) U= 313.5s 447.9 s 3
6 143.0 5 °
7 59.6 6 @ X 3 439.6 s
8 237.0 7 14 (3) E =380.7/439.6 x100% =86.6% >
9 344. 8 8 85% o
10 94.8 9 3
11 + 151.8 - ( ) 1 163.7
12 22.4 1
13 85.2 12 ] 3.
14 66. 4 13 17 w00 -
15 24.8 - 450 |
16 86.0 15 | -<:::7-i4:
17 16.4 16 2 iég I
1903. 4 = 5(5)8 r
2 MATLAB ol Rt
Xy j=1 j=2 j=3 j=4 j=5 50
i=1  1.0000 0.0000 0.0000 -0.0000 -0.0000 ¢ | 5 3 f .
i=2  1.0000 -0.0000 0.0000 —0.0000 —0.0000 T
i=3  1.0000 -0.0000 0.0000 —0.0000  0.000 0
i=4 0.0000 1.0000 0.0000  0.0000 —0.0000 3
i=5  0.0000 -0.0000 1.0000 —0.0000 —0.0000
i=6  0.0000 -0.0000 1.0000  0.0000 —0.000 0 .
i=7 0.0000 -0.0000 1.0000  0.0000  0.000 0
i=8  0.0000 -0.0000 0.0000  1.0000 —0.000 0
i=9  0.0000 -0.0000 -0.0000  0.0000  1.000 0
i=10  0.0000 -0.0000 -0.0000  0.0000  1.0000
i=11 0.0000 1.0000 —-0.0000  0.0000  0.0000 o
i=12  0.0000 1.0000 0.0000 -0.0000  0.0000 MATLAB
i=13  0.0000 0.0000 0.0000  1.0000 —0.0000
i=14 0.0000 -0.0000 0.0000  1.0000  0.0000 i
i=15 0.0000 1.0000 0.0000  0.0000 —0.0000 I .
i=16 0.0000 1.0000 -0.0000 —-0.0000 —0.0000
i=17 -0.0000 1.0000 0.0000  0.0000 -0.0000 ’
4 ;
3 ~
J i j T, /s
1 123 380. 6 N
2 41112 15 16 17 352.6 o
3 567 342.0
4 8 13 14 388.6 4
5 9 10 439.6 0-1
0-1

1 903. 4




46 5

2018 5 Wool Textile Journal — 51 —
/ s mathematical model to solve the two-sided assembly line
minZ = ; (T/ - SPT) ° balancing problem of type3 J . Advanced Materials
MATLAB Research 2011 383 -390: 4302 -4305.
X, 6
86. 6% 28PT- I. 2013(10) :
SPT/85% SPT/85% 710
1163.7, 7
0-1 ' ( )
2014(4) : 456 - 460.
! 8
). ( )
° 2015(4): 625 -632.
9
J . 2001 22(3): 59 -60 +3.
1 : 10
D . : 2014. D . : 2009.
2 RAJEEV Agrawal PATTANAIK L. N  KUMAR S. 11 . . M.
Scheduling of a flexible job-shop using a multi-objective 2006: 5 -6.
genetic algorithm J . Journal of Advances in 12 - 0-1 MATLAB
Management Research 2012 9(2): 178 —188. I 2007 22(12): 64 -67.
3 IBRAHIM Kucukkoc DAVIED Z Zhang. Mixed-model 13 . M .2 :
parallel two-sided assembly line balancing problem: A 2004: 279.
flexible  agent-based  ant  colony  optimization 14
approach J . Computers & Industrial Engineering D . : 2005.
2016(4) : 58 - 72. 15
4 VAHIT Kaplanoglu. An object-oriented approach for I 2014 42(12) @ 32 -36.
multi-objective flexible job—shop scheduling 16 : M
2015: 233.

problem J . Expert Systems with Applications 2016
45: 71 - 84. 17
5 CHUN Hsiung Lan MA Su Yee. Construct an INLP J. 2015 36(12) : 146 - 151.



