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Abstract
This paper proposes a solution based on mixed integer mathematical programming for the layout
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optimization problem of square piece products. First, by establishing a mixed integer mathemati-
cal programming model, taking into account the high precision and high degree of freedom of the
product items, as well as the three-stage cutting requirements that need to be met, the corres-
ponding constraints are formulated. During the implementation of the algorithm, through pre-
processing of the data set, product items with similar widths can be input in order to meet the re-
quirements of simultaneous cutting. Aiming at the problem of two-dimensional and three-stage
cutting and blanking, a hybrid mathematical integer programming model and corresponding con-
straints were established using hybrid genetic algorithms and BL algorithms for coding. A better
layout plan was obtained through multiple experiments and an efficient layout was achieved. The
plate utilization rates reached 81.903%, 81.249%, 84.575% and 85.246% respectively. Experi-
mental results show that the proposed methods have achieved significant optimization effects and
provide an effective layout scheme for the production of square piece.
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Figure 1. Diagram of the guillotine cut
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Figure 2. Diagram of three-stage precise layout methods
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Figure 3. Diagram of actual cutting
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Figure 4. Diagram of different types of strips
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Table 2. Correspondence between biological genetic concepts in GA
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Figure 5. Flow chart of GA’s specific calculation
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