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Abstract: In order to solve the issues of cutting marble slabs and ensure consistent texture and color
difference in the final rectangular panels while improving material utilization, a contour extraction algorithm
was adopted to extract the contours of the usable areas on the original marble plate and a rectangle packing
method was proposed based on an original plate sliding strategy. The lowest horizontal search algorithm un-
der the guillotine constraint was used to construct the part domains and the ABWO algorithm , which inte-
grates the artificial bee colony algorithm and the black widow optimization algorithm was introduced to opti-
mize the part domains. By sliding and rotating the original plate within the part domains and using the utili-
zation rate as an evaluation metric, an efficient solution for the optimal cutting scheme was achieved. The
experimental results indicate that in the packing experiments with single size rectangular parts, the pro-
posed method reduces the packing time by more than 90% . while achieving a filling rate comparable to tra-
ditional methods. The packing results meet the guillotine constraint, which is beneficial for subsequent cut-
ting processes. In the experiments with non-single size rectangular parts, the implementation of the
ABWO algorithm optimizes the order of parts placement. resulting in a 5% increase in the filling rate of the
part domains. By combining part domains with the original plate sliding strategy, the final filling rate is im-
proved by 3% compared to traditional packing methods.

Key words: marble; sheet cutting; guillotine constraint; lowest horizontal search algorithm; heuristic
algorithm
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Fig.1 Original marble slabs with cracks and

chromatic aberrations
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Fig.2 Images of marble slabs before and after filtering
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Fig.3 Initial mask image
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Fig.4 The final mask image
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Fig.5 The outline of the marble plate
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Fig.8 The outline of the plate for packing
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Fig.9 Rectangular layout method based on irregular

plate sliding strategy
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guillotine constraint
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under different sequential optimization algorithms
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Fig.17 The results of rectangular layout based on
irregular plate sliding strategy combined with ABWO

sequential optimization algorithm
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