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Sequential heuristic algorithm of two-dimensional cutting stock with
reducing number of patterns
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Abstract: The two-dimensional cutting stock problem of rectangular parts was discussed, and taking the minimum cost of sheet as the
main optimization objective, taking the minimum number of patterns as the secondary optimization objective, a cutting stock algorithm that
could reduce the number of patterns was proposed. Then, based on the sequential heuristic framework, the algorithm generated pattern
one by one in order to meet the part requirements of the remaining rectangular parts until all the requirements of the rectangular parts were
met, and it used a grouping technique to select the rectangular parts that were used to generate the next pattern. Furthermore, after the
next pattern was generated by the above rectangular parts, the value of rectangular parts was adjusted according to the sequential value cor-
rection method, and each pattern was generated by the dynamic programming program. Finally, the cutting stock algorithm in this paper
was compared with the two literature algorithms. The experimental results show that the area of the sheet used by the cutting stock algo-
rithm in this paper is 1. 12% and 0. 89% less than that of the literature algorithms respectively, and the number of patterns is reduced by
45.56% and 30. 79% respectively. However, the calculation time is close to that of the literature algorithms.
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Fig. 1  Horizontal strip corner-occupying pattern
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Fig. 2 Vertical strip corner-occupying pattern
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Fig. 3 Program segment of ImprovePat (x, y, Xy, ¥un, X, Yp, Ts 1)
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1 A F(x,y)=0, n(x,y,r)=0, r=1,,m.  x=0,- 1, -1, y=0, w,, —1.
2 Forx=l,, tolL
3 For y=w,;, to W
4 WE F(x=1,y) =F(x,y=1) 4 F(x,y)=F(x=1,y) ,n(x,y,r)=n(x=1,y,r) , Hhr=1,--- m.
5 B, 4 F(x,y)=F(x,y-1) ,n(x,y,r)=n(x,y—1,r).
6 Fori=1tom
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8 For k=1 to min{| x/l, ] ,d,}
9 WEHAETT S PR, AW, W ImprovePat(x 'y ,x , y—w; ,x=kl, ,w; k,i).
10 W TR PR, AT ST W ImprovePat (x,y K, ,y—w,; ,x—kl; v, k,i).
11 For k=1 to min{| y/w, | ,d;}
12 SRR DT = PR ATV ImprovePat(x,y %, y=kw, ,x=1, kw, k,i).
13 WSEHERE T2 P, AV ST, W ImprovePat (x,y L, ,y—kw; ,x~1; v, k,i).
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Fig. 4 Sequential heuristic generation algorithm of strip corner-occupying pattern
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Table 1 Symbols used in candidate set selection algorithm
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Fig. 5 Selection algorithm of rectangular part candidate set
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Fig. 6 Pseudo code of improved cutting stock algorithm
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Table 2 Experimental results

wE o Z, N, 7z, N, Z, N,
Sy 74 17 75 30 75 2
S 46 16 47 30 46 21
Sy 33 9 34 30 33 25
S 17 8 18 30 18 26
S, 8 6 9 30 9 19
Ly 1244 22 1249 30 1246 26
Ly 607 21 610 30 608 23
Ly 417 27 420 30 419 28
Ly 210 16 216 30 215 21
L, 103 10 105 30 105 13
V., 557 29 558 30 557 29
Vi 359 27 359 30 360 28
Vy 245 23 245 30 246 26
Vy 122 14 123 30 122 28
v, 60 9 61 30 61 19
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Fig. 7 Data of rectangular parts for instance
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