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Heuristic Algorithms for Two-dimensional Irregular Bin Packing Problem with Guillotine
Constraints

ZHANG Xu, WANG Li-li and YANG Bo-tao

School of Computer Science and Technology, Harbin University of Science and Technology, Harbin 150080, China
Abstract Aiming at the two-dimensional irregular packing problem with guillotine constraint in the cutting field, the definition of
minimum moving distance is given firstly,and a heuristic algorithm based on maximum moving distance is proposed. The algo-
rithm calculates the maximum moving distance needed for a convex polygon to slide into the interior of another convex polygon.
The disposable positioning of the layout position avoids using the traditional NFP intersection method,and simulated annealing

algorithm is used to optimize the packing process, which greatly reduces the overall time consumption of layout and meets the

high requirements on layout results.
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Fig. 1 Example diagram of NFP polygon
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Fig.4 Example diagram of packing tree
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Fig.5 Schematic diagram of packing process
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Fig. 6 Schematic diagram of bin packing process
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Table 2 Time consumption of different handing ways
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Table 3 Comparison of experiment dataset
(HLf s pes)
WK E fl CAbest 2S 1S-0.94-5 1S-0.97-3 CAl CAl-2ph-imp & X% %
J40 7 8 8 8 8 7 8
J50 9 10 11 10 10 9 10
J60 10 11 11 11 11 10 11
J70 12 12 13 13 12 12 12
HS80 10 10 10 10 10 10 10
H100 16 17 17 17 16 16 17
H120 16 17 17 17 16 16 16
H149 22 23 23 23 22 22 23
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Table 4  Algorithms time comparison
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J70 62 >>360° 200 98 62 703 4,40
180 155 >360° 405 187 155 1275 6.60
J100 124 >360° 700 210 124 1412 7.58
J120 326 >>360° 714 247 326 2406 10. 10
J149 624 >>360° 947 389 624 3314 11.28
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Fig. 7 Comparing number of boxes used in algorithm
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