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Optimization of Mixed Production Line in Sportswear Industry

Zeynab Soltanzadeh”, Soraya Jaberzadeh Ansari
Department of Textile Engineering, Yazd University, Yazd, Iran, P.O. Box: 89195-741

z.soltanzade@yazd.ac.ir

The feeling of human need for various fashions and clothes makes the variety of incoming fabrics and outgoing
clothing from clothing factories very high. Certainly, controlling and optimizing this process without the use of
application software will be time consuming and with a lot of errors. In this research, it has been tried to present
the application of Lingo optimization software in human resource management and the number of products
produced in order to maximize profits according to the constraints of clothing factories. This widely used software
is easily accessible. For this purpose, a factory was mathematically modeled by producing three products: T-shirts,
sweatshirt and sports pants. The objective function of maximizing factory profit was defined by selecting the most
skilled operator for each stage of production of each product and the number of productions of each product.
Determining the operators of each workstation based on their skills and the number of productions of each product
were defined as decision variables. All factory and human resource constraints were raised mathematically.
Finally, the model was solved in Lingo software and the results showed that the factory profit could be increased
by 7% by choosing the right operators and changing the production number of each product. Furthermore,
considering that this software determines the location of the production bottleneck, the profit can be increased up
to 22% with cost-effective offers.

Keywords: Optimization, Clothing production, LINGO software, Bottleneck, Time study
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! Sleeve Joint

2 Sleeve Hem

3 Side Joint

4 Etiquette, Label

3 Collar

¢ Body Hem

7 Trimming

$ Ironing

° Packing

! Pocket Hem 0
! Shoulder Joint !
! Body Ribbed Cuff 2
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129 67 62 120 98 92 113 150 130 144 115 145 120 86 82 71 100 71 120 1
127 66 67 135 97 90 118 145 140 142 120 138 117 91 75 84 90 59 132 2
141 73 67 115 102 99 120 155 180 156 102 165 160 93 79 100 120 65 120 3
128 67 64 125 106 85 117 159 180 143 112 160 153 90 85 83 81 67 128 4
154 80 68 120 125 96 113 147 120 169 107 143 147 86 76 84 80 81 155 5
137 71 78 130 119 89 115 158 150 152 120 154 130 88 80 110 80 95 132 6
133 69 66 118 120 89 118 151 150 148 118 150 140 91 83 83 85 90 145 7
126 67 65 130 122 85 119 149 130 141 109 139 129 92 78 73 80 70 131 8
124 70 62 120 127 89 115 156 120 139 104 154 121 88 89 100 80 69 190 9
132 69 66 132 120 90 119 147 140 147 114 142 123 92 96 80 76 81 148 10
125 65 67 130 106 80 115 159 130 140 123 167 127 88 84 98 80 64 134 11
145 75 62 125 109 84 115 162 150 160 118 142 143 88 86 85 79 72 130 12
160 84 60 129 115 95 114 156 140 175 111 140 148 87 76 80 76 69 165 13
134 71 62 130 117 81 113 160 130 149 125 153 132 86 87 78 77 72 120 14
137 71 66 122 119 88 115 155 130 152 124 168 164 88 92 79 80 71 135 15
115 60 70 135 108 80 117 148 130 130 107 149 132 90 83 85 100 72 126 16
112 60 60 130 99 82 110 153 140 137 112 145 128 83 89 99 98 64 150 17
125 65 69 120 109 89 115 158 120 140 116 158 130 88 79 82 90 73 150 18
125 65 68 128 116 85 112 149 128 140 128 145 118 85 95 79 94 80 145 19
128 67 62 120 125 88 119 158 120 143 125 152 123 92 83 85 78 75 160 20
131 68 71 130 129 95 112 163 130 146 130 162 135 85 96 105 79 95 165 21
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Variable Value Reduced Cost

E 3.000000 0.000000

T T7.000000 0.000000

W 21.00000 0.000000

DRYS 26.00000 Q.000000

SHIFT €.000000 0.000000

TSHIRT 5105.000 —-25.00000

SWEATSHIRT 5105.000 —45,00000

PLNT 5105.000 —30.00000

TIME TSHIRT 483.0000 0.000000

TIME SWEATSHIRT 877.0000 0.000000

TIME PANT 542.0000 0.000000
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Row Slack or Surplus Dual Price

CF 510500.0 1.000000
STATICN1_PRINT 50.00000 0.000000
STATIONZ 504 92140.00 0.000000
STATION3_ 401 311555.0 0.000000
STATION4 406 424015.0 0.000000
STATIONS_ 407 107305.0 0.000000
STATIONG PACKAGE 25675.00 0.000000
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Variable Value Reduced Cost

E 3.000000 0.000000

T T7.000000 0.000000

W 21.00000 0.000000

D&YS 26.00000 0.000000

SHIFT €.000000 0.000000
TSHIRT T377.000 -25.00000
SWERTSHIRT 4500.000 —-45.00000
PLNT 4802.000 -30.00000

TIME TSHIRT 480.0000 0.000000
TIME SWEATSHIRT 882.0000 0.000000
TIME FANT 538.0000 0.000000
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Row S5lack or Surplus Dual Price

CF 530985.0 1.000000

STATICN1_ PRINT 0.000000 0.000000
STATICHN2_ 504 112116.0 0.000000
STATICN3_401 217819.0 0.000000
STATION4_ 406 468.0000 0.000000
STATIONS_407 171466.0 0.000000
STATION&_PACKAGE 1525.000 0.000000
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Variable Value Reduced Cost

P 3.000000 0.000000

T 7.000000 0.000000

w 21.00000 0.000000

DRYS 26.00000 0.000000

SHIFT &.000000 0.000000

TSHIRT T7023.000 —-25.00000

SWERTISHIRT 459%.000 —45.00000

PRNT 4840.000 —30.00000

TSHIRT WITHOUTPRINT 210.0000 -22.00000

PRNT WITHCUTPRINT L0000 —27.00000

TIME TSHIRT . 0000 0.000000

TIME SWEATSHIRT . 0000 0.000000

TIME PANT . 0000 0.000000
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Row Slack or Surplus Dual Price

CF 535347.0 1.000000

STATICN1_PRINT 0.000000 0.000000

STATIONZ_ 504 52254.00 0.000000

STATIONS 401 218029.0 0.000000

STATIONS 406 152.0000 0.000000

STATIONS_407 152222.0 0.000000

STATIONG_ PACKRGE 8.000000 0.000000
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Variable Value Reduced Cost

P 3.000000 0.000000

T 7.000000 0.000000

W 21.00000 0.000000

DRYS 26.00000 0.000000

SHIFT &.000000 0.000000

TSHIRT TO027.000 —-25.00000

SWEATSHIRT 4503.000 -45.00000

PRNT 5029.000 -30.00000

TSHIRT WITHOUTPRINT 447.0000 -22.00000
PANT WITHCUTIPRINT 350.0000 —-27.00000
TIME TSHIRT 491.0000 0.000000

TIME SWEATSHIRT 881.0000 0.000000
TIME PRNT 538.0000 0.000000
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Row Slack or Surplus Dual Price

CF 548464.0 1.000000

STATICN1_ PRINT 10.00000 0.000000
STATIONZ 504 20.00000 0.000000
STATION3_ 401 132680.0 0.000000
STATION4 406 13.00000 0.000000
STATIONS_ 407 156531.0 0.000000
STATIONE PACKAGE 131177.0 0.000000
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Variable Value Reduced Cost

E 3.000000 0.000000

T 7.000000 0.000000

w 21.00000 0.000000

DRYS 26.00000 0.000000

SHIFT €.000000 0.000000

TSHIRT 5673.000 -25.00000

SWERTSHIRT 5219.000 -45.00000

PRNT 4500.000 -30.00000

TSHIRT WITHCUTPRINT 2488.000 -22.00000
PANT WITHOUTPRINT 1619.000 -27.00000
TIME TSHIRT 493.0000 0.000000
TIME_SWEATSHIRT 877.0000 0.000000
TIME PANT 537.0000 0.000000
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Row Slack or Surplus Dual Price

CF 610129.0 1.000000

STATICN1_ PRINT 0.000000 0.000000
STATICH2_ 504 1504.000 0.000000
STATICN3_401 T.000000 Q.000000
STATION4_ 406 1200&.00 0.000000
STATIONS_407 24.,00000 0.000000
STATION&_PACKAGE 24.,00000 0.000000

F oY oyl cod b bl s # olKiugl 15 (S8 555w b Jgame i olsi yo Ll b sgeaS laie V¥ JSE

ol )5 5 olpae Jlisla s cpl 5l solatul b ool
gl pl Sl jo Sl b adly oo Slag sl )15
Oledez (Jyame ;o agi slasd o5, 5 gal> e 50 5l
(S s o L Slge Gy Wgy i (YTl
Q5 g e 5 20 1) SV gass adgi by S
S5 anS Bde |y adg o8 elS Llis o aums zalsl |,
ol 5o Al Cusgame g5 o a5 Canl ol Cavenl Pl
b oo sl st Coles )3 9 Cowl a3 BB l53a 5
" e Bas 1l iledig g losgacn 4 dx

&l —F

1. Sengupta, A., Vasant, P.Andeeski, C. J., Fuzzy
Optimization with Robust Logistic Membership Function:
A Case Study In For Home Textile Industry, The
International Federation of Automatic Control, 2008.
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