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Abstract - This study is to design a 2D-stock cutting decision support system. The system can be
applied in various manufacturing industries such as glass, wood, steel, paper etc. The formulated
mathematical model is solved to find the best way of cutting and manufacturing and therefore

increasing the utilization of the material and reducing the production cost. The system includes two
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subsystems: (1) The cutting combination analytic subsystem; (2) The production analytic subsystem.
The cutting combination analytic subsystem is to generate possible cutting combinations and exam the
feasibility of the cutting combinations. The production analytic subsystem is to find the best
production combinations according to the feasible cutting combinations and minimize the utilization of
raw materials to meet the order quantities of the products. The system could not only provide
assistance to decision making on manufacturing but also increase the competitiveness of the product.
Moreover, the graphical presentations of the cutting combinations are also presented to enhance the

usefulness and applicability.
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uy=0 up=1
- i
Vik
b= TP
Vik
Bl G (U, Vi) [P (Liand Chang, 1998)
(Model_2)
Min Xy “4)
subject to
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Step 2: //AFEERIES 1P ETF
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{
PB=1
(1, w,)>(Ipg,Wpg)) PB=2, forz=2,...7
RS N R P
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tempPB=0
If(q,<>0,forz=1,..,2)
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If(Bount=1 & tempPB=PB)
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Count++
Break
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delete q;

Break

}
Step 3: Run Model 2 //k#& mhji[]n’\”r",ﬁup i

{
If(Model 2 =Feasible)
{
Count=0

Record the cutting combination set
f++

If(q} <0, forz=1,..,2)
{
Bcount++
tempPB:z
HIHE R I 3 2 i Boount=12 2! ISRAE & ph ff
If(Bcount=1 )Blnary_Array[tempPB] 1
If(Binary Array[i]>0 for i=1,...,Z) Count ++
VHiCount=Z}f » 5 AT 2
t /R = AL E R ORISR
H
Else{delete q! }

H
While_1(The objective value of Model 1=0bj)
Obj=The new objective value of Model 1
t=0
While_2 (Obj>0 & count<=Z)
If( f >0) //F{', £ R mF{fji"J s F’\,T; s

{
Step 4: Run Model 3 /gt Elist ff (=4 & 1= “bq%‘[m% (AN B

End.
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{
Tofind ¢! forz=1,2,...,Z
}

Step 2: Run Model_2 //k# J*[H” F/‘[E U
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Else {t++}

}
While (Obj>0 & Model 2 is infeasible)

Output:
View {Coordinates of all the feasible cutting combination sets.}
End.
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N = (cm) P (cm) 1A (cm’) %’T £l
40f 84 56 4704 1000
420 90 52 4680 1000
46[ 100 62 6200 1000
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Length: (150
Width: |42
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Cutting/Packing Size...

Length:
Wichth:

Demand{Q¥ |[1o00

Append | | OK |
Tenzth Width Temand (0¥ Py |
= S& 1000
telu) Sz 1000
100 (=1 1000

7B AR R

i 9D Rectangle Cutting/Packing Problem o E||1|

System \iew Help

Limited Size... The possible cutting set (1) The best manufacturing set (111)
Length: [150 Ohjective:12400
: B 0 2 Tiility:98.19% Objective:26512 a [0,5,0]=200¢{Tnits) N
Vith: 130 i i 2 Ttility'23.10% Objective 26433 [2,0,2]=500{Tnits ] -
1 2 2 Tiility:98 01% Ohjective 26464
(i 3 2 TMiility:07.03% Objective:26440
4 1] 1 Tiility:92 658 Ohjective:25016
3 1 1 Tiility:92 568 Ohjective 24992
2 2 il Ttility:92 478 Objective :24968
CuttingPacking Size... 1 3 1 Tiility:92 308 Ohjective: 24944
0 4 1 Ttility-92 30% Objective 24920
0 1] 4 TMiility:91 B5E Ohjective 24800
Length: 5 1] 0 Tiility:87.11% Ohjective:23520
4 1 0 Tiility:87.028 Objective:23496
Width: 3 2 0 Miility:86. 038 Ohjective: 23472
L0 0 by e g
: til1ty 86, ective:
Dertand(Cl: |1000 0 5 0 THility:96.67% Objective:23400 o -
1 n 'l Ml 408 2 MNhkimmtsa 02004
[l T 3 11 ¥
| Append | | 0K ‘

ﬂ Feasible cutting set

Tength Width Demand i
pry R el (i StopVerify
R S i

1 62 1000 o 56 42,00 26.00
a4 56 12600 28.00
52 ] 14200 100.00
52 a0 8200 10000
= Fet:[2,3,0] Ttility Rate:06.84%
_lJ Length Width H-bxis Y-dyiz
| - ad 56 126.00  118.00
a4 56 200 118.00
52 ] 26.00 4500
(G TS 5 o 14200 45.00
Elapsed time: [0:9:6] @iv) % 2 [ELE

Total number of Cuttings:2 (Pieces)

Fet:[1,4,0] Ttility Rate:06.76%

Total number of constraints:30 Length Width A-bxis ¥-bxis
. B4 o 1200 28.00
lterations:082 [ o 2600 101.00
- 5 o 00 10100
TR % a MED 10100
a0 5 500 26.00

| Start | ‘ Stop |

B8 SEPYRPIR Y Rk
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2l (View—Feasible cutting set) * A FE | i 75 J%[J%’_’ FL‘,(LFBWJF[VTE% EXRITEEE

fméf 13 5 ﬁﬁ%ﬁfﬁh 3)e

2 AR “”J?‘i'ﬂikﬁﬁ' YN f%% 685

B2 AT

£.3 RUPORIE IR T R A DR
i 2 = iR XU Y
1 (5,0,0) 84 56 42.00 112.00
56 84 84.00 42.00
56 84 28.00 42.00
84 56 126.00 112.00
56 84 140.00 42.00
2 (4,1,0) 56 84 140.00 42.00
84 56 132.00 112.00
56 84 28.00 42.00
56 84 84.00 42.00
90 52 45.00 110.00
3 (3,2,0) 56 84 28.00 104.00
84 56 42.00 28.00
84 56 126.00 28.00
52 90 142.00 101.00
52 90 82.00 101.00
4 (2,3,0) 84 56 126.00 28.00
84 56 42.00 28.00
52 90 26.00 101.00
52 90 142.00 101.00
52 90 78.00 101.00
5 (1,4,0) 84 56 42.00 28.00
52 90 78.00 101.00
52 90 26.00 101.00
52 90 130.00 101.00
90 52 129.00 26.00
6 (0,5,0) 90 52 45.00 116.00
52 90 26.00 45.00
52 90 154.00 45.00
90 52 135.00 116.00
52 90 78.00 45.00
7 (2,0,2) 56 84 128.00 42.00
56 84 28.00 104.00
100 62 106.00 115.00
100 62 50.00 31.00
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2.3 RpoR R TR R GE)

AR A ~ P Xl 45 Yl 45
8 (3,0,1) 56 84 128.00 42.00
56 84 28.00 98.00
84 56 42.00 28.00
100 62 106.00 115.00
9 2,11 84 56 42.00 118.00
56 84 124.00 104.00
52 90 26.00 45.00
100 62 102.00 31.00
10 (1,2,1) 56 84 124.00 104.00
90 52 51.00 120.00
52 90 26.00 49.00
100 62 102.00 31.00
11 (0,3,1) 52 90 88.00 97.00
90 52 121.00 26.00
52 90 140.00 97.00
62 100 31.00 92.00
12 (0,0,3) 100 62 50.00 93.00
100 62 50.00 31.00
62 100 131.00 50.00
13 (0,1,2) 52 90 26.00 45.00
100 62 102.00 93.00
100 62 102.00 31.00
B~ :'%|] (View—The best manufacturing set): % f& [F + % 5 F’}(I“ﬁ'ﬂfﬁﬁ EENTS F’ﬁ & fﬁ

(050)5? (2,0,2) > Yl 9 A )

PR IR IR RARS 0 ST g 2 ] 13 AL iR f(0,5,0) = (2,0,2) kL (%
ffﬁﬁﬁhf’?%@ﬂ uzﬁv”* 73 IR VRCPPR] 200 5 2 500 4 e St 700Ho“”f (0,5,0)
FA [l PRI 40 % 46 pﬁ Jr,uo s 42 [ us , begtg[mﬂql%ﬂ Jiu%ﬁﬁé%u
Bl PRI B o Pl SR BT el F ’?““””&H v J G l[@m% i iFM;a'LfF*JH F}“‘”iﬂ%
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£ 2D-Defective Rectangle Cutting/Packing Problem
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subject to
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P1=84, Q1=56, P2=84, Q2=56, P3=84, Q3=56, P4=100, Q4=62, P5=100, Q5=62,
X1-X2+U12XM+V12xM = 0.5%(P1xS1+Q1x(1-S1)+P2xS2+Q2x(1-S2)),
X2-X1+(1-U12) xM+V12xM > 0.5%(P1xS1+Q1x(1-S1)+P2xS2+Q2x(1-S2)),
Y1-Y2+U12xM+(1-V12) XM > 0.5%(P1%(1-S1)+Q1xS1+P2x(1-S2)+Q2xS2),
Y2-Y 1+(1-U12)xM+(1-V12)xM > 0.5%(P1x(1-S1)+Q1xS14P2x(1-S2)+Q2xS2),
X1-X3+U13xM+V13xM > 0.5%(P1xS1+Q1x(1-S1)+P3xS3+Q3x(1-S3)),
X3-X1+(1-U13)xM+V13xM > 0.5%(P1xS1+Q1x(1-S1)+P3xS3+Q3%(1-S3)),
Y1-Y3+U13xM+(1-V13)xM 2 0.5x(P1x(1-S1)+Q1xS1+P3x(1-S3)+Q3xS3),
Y3-Y1+(1-U13)xM+(1-V13)xM > 0.5%(P1x(1-S1)+Q1xS14P3%(1-S3)+Q3xS3),
X1-X4+U14xM+V14xM > 0.5%(P1xS1+Q1x(1-S1)+P4xS4+Q4x(1-S4)),
X4-X1+(1-U14)xM+V14xM > 0.5%(P1xS1+Q1x(1-S1)+P4xS4+Q4x(1-S4)),

Y 1-Y4+U14xM+(1-V14)xM 2 0.5x(P1x(1-S1)+Q1xS1+P4x(1-S4)+Q4xS4),
Y4-Y 1+(1-U14)xM+(1-V14)xM > 0.5%(P1x(1-S1)+Q1 xS 1+P4x(1-S4)+Q4xS4),
X1-X5+U15xM+V15xM > 0.5%(P1xS1+Q1x(1-S1)+P5xS5+Q5%(1-S5)),
X5-X1+(1-U15)xM+V15xM > 0.5%(P1xS1+Q1x(1-S1)+P5xS5+Q5x(1-S5)),
Y1-Y5+U15xM+(1-V15)xM 2 0.5x(P1x(1-S1)+Q1xS1+P5%(1-S5)+Q5%S5),
Y5-Y 1+(1-U15)xM+(1-V15)xM > 0.5%(P1x(1-S1)+Q1xS14P5%(1-S5)+Q5xS5),
X2-X3+U23xM+V23xM > 0.5x(P2xS2+Q2x(1-S2)+P3xS3+Q3x(1-S3)),
X3-X2+(1-U23)xM+V23xM > 0.5%(P2xS2+Q2x(1-S2)+P3%xS3+Q3x%(1-S3)),
Y2-Y3+U23xM+(1-V23)xM 2 0.5x(P2x(1-S2)+Q2xS2+P3%(1-S3)+Q3xS3),

Y 3-Y2+(1-U23)xM+(1-V23)xM > 0.5% (P2 x(1-S2)+Q2xS2+P3%(1-S3)+Q3xS3),
X2-X4+U24xM+V24xM > 0.5x(P2xS2+Q2 x(1-S2)+P4xS4+Q4x(1-S4)),
X4-X2+(1-U24)xM+V24xM > 0.5%(P2xS2+Q2%(1-S2)+P4xS4+Q4x(1-S4)),
Y2-Y4+U24xM+(1-V24)xM 2 0.5x(P2x(1-S2)+Q2xS2+P4x(1-S4)+Q4xS4),
Y4-Y2+(1-U24)xM+(1-V24)xM > 0.5% (P2 x(1-S2)+Q2xS2+P4x(1-S4)+Q4xS4),
X2-X5+U25xM+V25xM > 0.5%(P2xS2+Q2x(1-S2)+P5xS5+Q5%(1-S5)),
X5-X2+(1-U25)xM+V25xM > 0.5%(P2xS2+Q2x(1-S2)+P5xS5+Q5x(1-S5)),
Y2-Y5+U25xM+(1-V25)xM 2 0.5x(P2x(1-S2)+Q2xS2+P5%(1-S5)+Q5%S5),

Y 5-Y2+(1-U25)xM+(1-V25)xM > 0.5% (P2 x(1-S2)+Q2xS2+P5%(1-S5)+Q5xS5),
X3-X4+U34xM+V34xM > 0.5x(P3xS3+Q3 x(1-S3)+P4xS4+Q4x(1-S4)),
X4-X3+(1-U34)xM+V34xM > 0.5%(P3xS3+Q3x(1-S3)+P4xS4+Q4x(1-S4)),
Y3-Y4+U34xM+(1-V34)xM 2 0.5%(P3%(1-S3)+Q3xS3+P4x(1-S4)+Q4xS4),
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Y4-Y3+(1-U34)xM+(1-V34)xM > 0.5%(P3 x(1-S3)+Q3xS3+P4x(1-S4)+Q4xS4),
X3-X5+U35xM+V35xM > 0.5%(P3xS3+Q3%(1-S3)+P5xS5+Q5%(1-S5)),
X5-X3+(1-U35)xM+V35xM > 0.5%(P3xS3+Q3x(1-S3)+P5xS5+Q5x(1-S5)),
Y3-Y5+U35xM+(1-V35)xM 2 0.5%(P3%(1-S3)+Q3xS3+P5%(1-S5)+Q5%S5),

Y 5-Y3+(1-U35)xM+(1-V35)xM > 0.5%(P3x(1-S3)+Q3xS3+P5%(1-S5)+Q5xS5),
X4-X5+U45xM+V45xM > 0.5%(P4xS4+Q4x(1-S4)+P5xS5+Q5%(1-S5)),
X5-X4+(1-U45)xM+V45xM > 0.5%(P4xS4+Q4x(1-S4)+P5xS5+Q5x(1-S5)),
Y4-Y5+U45xM+(1-V45)xM 2 0.5%(P4x(1-S4)+Q4xS4+P5%(1-S5)+Q5%S5),

Y 5-Y4+(1-U45)xM+(1-V45)xM > 0.5% (P4x(1-S4)+Q4xS4+P5%(1-S5)+Q5xS5),
X > X140.5%(P1xS1+Q1x(1-S1)), Y = Y 1+0.5x(P1x(1-S1)+Q1xS1),
X1-0.5%(P1xS1+Q1x(1-S1)) = 0, Y1-0.5%(P1x(1-S1)+Q1xS1) >0,

X > X2+0.5%(P2xS2+Q2x(1-S2)), Y = Y2+0.5x(P2x(1-S2)+Q2xS2),
X2-0.5%(P2x82+Q2x%(1-S2)) = 0, Y2-0.5%(P2x(1-S2)+Q2xS2) > 0,

X > X3+0.5%(P3xS3+Q3%(1-S3)), Y = Y3+0.5x(P3%(1-S3)+Q3xS3),
X3-0.5%(P3%x83+Q3%(1-S3)) = 0, Y3-0.5%(P3%(1-S3)+Q3%S3) > 0,

X 2 X4+0.5%(P4xS4+Q4x(1-84)), Y > Y4+0.5%(P4x(1-S4)+Q4xS4),
X4-0.5%(P4xS4+Q4x(1-S4)) = 0, Y4-0.5%(P4x(1-S4)+Q4xS4) > 0,

X > X5+0.5%(P5xS5+Q5%(1-S5)), Y = Y5+0.5x(P5%(1-S5)+Q5xS5),
X5-0.5%(P5xS5+Q5%(1-S5)) = 0, Y5-0.5%(P5x(1-S5)+Q5%S5) = 0,

U12, U13, U14, Ul5, U23, U24, U25, U34, U35, U45, V12, V13, V14, V15, V23, V24,
V25,V34,V35,V45, S1~S5 € 0-1 Ay, X1~X5,Y1~Y5,X,Y=0 -

MBS (3,0.2) [OBGTRRIND- AT MR B IR

%n@;[ = R i Ry #/H'ffr?ﬁ' (IR R o SRR A1
FHR T o
HER 4 1 $hi7 Model 3 ') RHEF 4 % 40 o

Min G1+G2+G3+G4+G5+G6+G7+G8+G9+G10+G11+G12+G13

subject to

(G1x5)HG2x4)HG3%3)+H(G4x2)+HG5% 1) HG6X0)+H(GT*2)+(G8*3)+HGI*2)+HG10x 1)+
(G11x0)+(G12x0)+(G13x0) = 1000,
(G1x0)HG2x1)HG3%2)+(G4x3)HG5%4)HG6X5)+H(GT*0)+(G8*0)+HGI* 1)+HG10x2)+
(G11x3)+(G12x0)+(G13x1) = 1000,
(G1x0)+HG2x0)+H(G3%0)+(G4x0)+H(G5%0)HG6X0)+H(GT*x2)+(G8x1)+HGI*1)+HG10x1)+
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(G11x1)H(G12x3)+G13%2) > 1000,
G1~G13 € ZFf17egy e
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