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Abstract  Packing problem should consider three factors of pattern value, cutting techniques and
computation time. A new deterministic algorithm is proposed for generating the optimal two-seg-
ment cutting patterns for rectangular blanks based on the homogenous block. This paper’s algo-
rithm is appropriate for the shearing and punching process. Both simple patterns can be obtained
and value-to-time can be improved. This algorithm uses a dynamic programming to generate opti-
mal homogenous blocks, solves one-dimensional knapsack problems to obtain the homogenous
block layouts on the sections and the section layout on segments, and optimally selects two seg-
ments to compose the cutting pattern. The algorithm is tested through three group classic prob-
lems, and compares with three famous algorithms. The computational results indicate that this
paper’s algorithm is better than the above four algorithms. The algorithm is efficient in impro-

ving material usage, and the computation time is reasonable.
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K6 FE2HAQEHIBRER

b i PR R /s
AR AXEE U =RBRAE TREFREREE  HadrsE AXEE 2 =0EER T RFE R E
APT10 3591980 3591813 3591395 3591813 208. 172 5.140 3. 797 6.017
APT11 4190481 4189730 4189406 4189704 241. 579 5.140 1.922 5.797
APT12 5162097 5157858 5157280 5157782 93. 297 1.766 7.031 1.391
APT13 3498302 3498240 3496776 3498240 220. 719 4. 610 0. 875 5.751
APT14 4466844 4466098 4466098 4466098 124. 656 2.187 3.000 1.937
APT15 6054955 6054230 6053226 6054230 172.156 3.313 3.922 2. 844
APT16 7573596 7573404 7571638 7573404 237. 359 4. 626 4. 000 3. 954
APT17 4537842 kFIEAL 4536836 % 5 A 253. 047 5. 391 2.782 6.141
APTI8 5835996 5834928 5834516 5834516 75. 313 1. 812 2. 546 1.328
APT19 6833281 6832852 6831801 6832852 180. 062 3.203 31. 344 2.328
APT20 5717092 AFRIL 5691316 ik B A 3. 484 0. 656 125. 796 0. 875
APT21 3582310 3578150 3556714 3573678 1.531 0.531 1. 469 0. 530
APT22 4190116 4185891 4179696 4185891 5. 969 0.672 21. 641 0. 735
APT23 3568354 3567248 3557391 3567248 5. 156 1.234 3. 457 0.672
APT24 4078132 kF|EAL ik B AR ik B A 3.219 0. 609 373.235 0. 641
APT25 3546813 3538507 3531646 3538507 6.141 0. 750 46. 859 0.594
APT26 2723840 2723248 2694022 2723248 1. 406 0. 345 0.594 0.421
APT27 2458038 AR IL kB AR kB AR 2. 610 0. 359 5. 000 0. 406
APT28 4113349 4112224 1112224 4112224 3.672 0. 656 14. 203 0.719
APT29 3688965  kFNHEAL 3676018 ik AL 1. 984 0.516 3.797 0.594
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S TR (] 08 e /) 3 HE AR Rk HAS SC5
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B AL L Ee AL S5 R w3 1 2R & gt

=B e HE S ) T =R B (A S A i A I B
(3) 55 T 7] i e 525 A H . 5 0% A 465 R 1 W) A i I I I I I o
S I ] A . 8 N N A Py A B
N5 AL L AE 20 SR (1) 520 2 21 i I
S B G A SO 8 R 2 R 16 T T w | w | e
Ze = WY BR R L HL AR 4 5 26 = o B vk A
45, (2) 5 T %[ R He v M L o A% SO vk 1 Al 5 AR o 05>
B 4 BEMSREERE N E S T T AUE R G, H 5 5 51 5 505 L7 15
AR 16 FEAEETF T A6 o e k. 5 5 5| 5 5 5 71 15
4.3 FE3IANTWLEER
4 3 AL B 50 W, FLIK 2% SCik[11]. o I A A I e ’
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SEMM R R/ % SEEI R R /s
AR SR 99. 8623 0.616
o3 7 B AR S 99. 6442 0. 449
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The UTDC problems appear in many industries, such as
the industries of mechanical manufacturing, furniture, leath-
er, and so on. Improving material usage may reduce the costs
of production and thus it is an efficient way to increase the
profits of the enterprises. Although a lot of papers have fo-
cused on the two-dimensional cutting problems of rectangular
items, there are many factors that affect the cutting stock
process. These factors are changing continuously with the
advances of the production. As a consequence, cutting prob-
lems with new features also come continuously. New algo-
rithms must be developed for these cutting problems to meet
the demand of the production.

In practice, the shearing and punching process is often
used to cut the metal plate into finished items in two stages.
The first stage is referred to as the shearing stage, at which a
guillotine shear cuts the plate into strips. The second stage is
referred to as the punching stage, at which a stamping press

cuts the strips into finished items. The algorithms are used in
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the shearing stage to arrange the strips on the plate optimal-
ly, so as to maximize the material utilization. Algorithms
that are appropriate for the shearing and punching process
have been rarely reported in the literature.

This paper proposes an algorithm generating the optimal
two-segment cutting patterns for rectangular blanks based on
the homogenous block. The algorithm is appropriate for the
shearing and punching process. A vertical cut divides the
stock sheet into two segments. Each segment consists of sec-
tions that have the same length and direction. A section con-
tains a row of homogenous blocks. A homogenous block con-
sists of homogenous stripes of the same piece type. Computa-
tional results indicate that the algorithm is efficient in both
the computation time and the material usage, and the algo-
rithm can perform better than the general two-segment pat-
tern, the classic three-staged pattern and the famous T-shape
homogenous block patterns in improving material usage. Fi-
nally the solution to an example is given to be proved that the

material usage is higher.



