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DEVELOPMENT OF AUTOMATIC SHAPE PAIRING SYSTEM BASED
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ABSTRACT

Shipbuilding 4.0 represents a strategic framework for the intelligent integration of various facets within the ship
industry, encompassing ship construction, maintenance, and navigation. Despite the inherent complexity of ship
production, achieving complete automation or smart manufacturing remains challenging. However, addressing the
nesting problem within ship construction presents a promising avenue for automation. Nesting concerns the optimal
arrangement of 2D shapes on a single sheet of material. While existing techniques have shown limitations, our re-
search introduces an innovative approach leveraging a common engineering strategy: shape pairing. We have devel-
oped an automatic shape pairing system that categorizes shapes into two main types: L-shaped and U-shaped, then
prioritizing similar shapes for pairing. This system optimizes the close integration of paired shapes, employing a no-
fit polygon method to generate potential combinations and selecting the best arrangement through exhaustive algo-
rithms. Our tests indicate that the automatic shape pairing system achieves additional material savings of 6-8% com-
pared to traditional methods.
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