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A new 2D strip packing method and verification by GA
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A new method is presented here for solving the two-dimensional rectangle packing problem by use of the Corner-Junction
(CJ) method for creation of chromosome structures. This CJ method with Genetic Algorithm (GA) approach (CJ+GA), as
originally proposed [Matayoshi 2010], produced a chromosome which was in length three-fold the number of rectangles to be

packed. However, in this new and modified proposal, the length of the chromosome has been reduced to that of the number

of rectangles to be packed, and yet the outcome provides good performance. It is shown here that some benchmark tests of

the two-dimensional strip packing problem can be solved by this GA, which enables 90-degree rotation of the rectangles in

the chromosome structure. The experimental results show that use of the proposed chromosome structure produced by the

CJ+GA approach provides satisfactory packing of rectangles and significantly enhanced quality in terms of elimination or

reduction of gap in comparison to the results of the previous CJ+GA approach.
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Figure 1 CJ method for packing rectangles, with conjoined
corners indicated by dots, and its string showing junction genes.
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Figure 2. Chromosome model representing packing of Figure 1.
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Figure 3. In-Out rectangles with Junction genes (set).
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Table 1 Results

Best gap (%) time (min)
Problem of poee o C R P
o) | New | New | Sl GG e | O
GA | GA ! ! ; GA |
Cl-p1(20) 20 | 0.00 5.00 0.14 0.6
Clp220) | 20| 000 500 4! 6| 026% 05
CI-p320) | 20| 000! 0.00 i 015 04
C2-pl(15) 16 | 6.67 6.67 0.96 32
C2p215) | 16| 6671 6671 7. 10| 126| 23
C2p3(19) | 16| 667 667 ! 106 | 33
C3-p1(30) 31| 3330 667 2161 63
C3-p2(30) 31| 3.33 6.67 5 8| 2.60 7.0
C3p330) | 31| 3331 667 | ! 2220 60
C4-p1(60) 63| 5.00 833 28.45 68.5
C4-p2(60) 63| 500 667 31 93079 707
C4-p3(60) 63 | 5.00 D833 ! : 30.19 72.5

1. gap (%) = (best-found - optimum)*100/optimum.
2. The gap (%) of CJ+GA are given in [Matayoshi 2010].
The gap (%) of GA+BLF and GA+BL are given in [Hopper 2001].
3. GA+BLF and GA+BL have used 50 pop. and 1000 generations.
4. The times of CJ+GA are unpublished in [Matayoshi 2010].
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