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Construction Heuristics for three-dimensional packing problems
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In this research, we approximately represent a general three-dimensional
items by a three-dimensional rectilinear polyhedron, which can be treated as a set of cuboids with
fixed relative positions. We propose construction heuristics for the rectilinear polyhedron packing
problem, which asks to pack a set of rectilinear polyhedrons into a large cuboid container without
overlap so as to minimize the depth of the container.

We adopt the deepest-bottom-left (DBL) strategy, in which each polyhedron is packed at the position
having the smallest y-coordinate among those having the smallest x-coordinate in the surface with
the smallest z-coordinate. We utilize a concept called no-fit cube (NFC) to determine overlaps
between items and design efficient implementations by storing NFCs dynamically with advanced data
structure. We performed computational experiments and the results show that our algorithms run fast
and obtain solutions for instances with more than 3000 items in 72 seconds.
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