Cutting Stock Problem (CSP)

A set of cut optimization models are good illustrations of the BHA. These models are described in the sections "GUILLOTINE-GMJ2" and "Container Packer-2" of the "Discrete Optimization" part the web site . The set includes three 2D models and a 3D model. The 2D model was briefly mentioned in [] two different heuristics were investigated. Here we describe 3D model using BHA.
] and []. In [
The mixture of five heuristics is minimized. The results shows Figure 3 
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Figure 3: Optimal mixture of packer heuristics.

There F(x) is the best result, other lines define optimal percentages of different greedy heuristics:

"Max-Dimension" means "largest-first" , "Max-Value" is "most-valuables-first" , "Max-Ratio " denotes "Nearest-to-square-first", "MaxMin" is "Maximal-of-shortest-dimension-first", and "Monte-Carlo" means uniform probability distribution.
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Figure 4: Visualization of non-guillotine packing.

The upper line shows the container type and dimensions. The left table defines contents and dimensions of different packages denoted by different colors. In this figure a part of 125 packages are shown. That is input data.

The upper-right image shows optimized packing of the container. The right table shows the output data. That include iteration, computing time, number of packed objects, total volume and the volume packed by optimized mixture of heuristics. Results obtained by all five ’pure’ greedy heuristics: by dimension, by volume, by ratio, by minimal dimension, and by Monte Carlo are shown too, for comparison. We see that in the packed volume of optimized mixture was 2389 and the packed volume of the best greedy heuristic was 2126. The difference is about 12 %. This is typical for non-guillotine packing of different objects. The non-guillotine packing is efficient but complicated way. Alternative is guillotine packing where the objects are put into container by layers. For guillotine packing of equal objects the difference between the pure heuristics and the mixture is less, as usual. However that can be large in some instances. Figure 5 illustrates this. 
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Figure 5: Visualization of guillotine packing of equal objects.

Figures 6, and 6 illustrate the visualization possibilities of the software. Figure  shows the optimization progress, here we see just 80 objects from total packed number of 111. 
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Figure 6: Container image, unfinished packing.

Figure  shows the fully packed container from the opposite side.
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Figure 7: Container image after rotation.

