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TITLE: A solving approach for packing irregular 3D objects based on nonlinear programming
AUTHORS: Yaskov, Georgiy; Chugay, Andrey; Stoian, Yurij; Zhuravka, Andrii

ABSTRACT: The paper presents a nonlinear optimization approach for tackling 3D irregular packing problems with
arbitrary moved and rotated objects. As irregular 3D objects we consider unions of such convex objects: cuboids,
spheres, cones, cylinders, truncated cones, spherical segments, spherocylinders, spherocones and discuses. Phi-
function and quasi phi-function are used to describe interactions between the objects. A mathematical formulation of
the packing problem is presented and its characteristics are investigated. Based on the characteristics a local
optimization algorithm for solving the problem is offered. For quick construction of starting points, a strategy that uses
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a cluster packing of objects is proposed, cuboids and spheres being used as clusters. A special optimization
approach is used for construction of clusters. Local optimization is performed in two stages. At the first stage the
rotation angles of objects are fixed. At the second stage the feasible region is considered as a union of subregions. A
step-by-step transition from one subregion to another is realized. The computational study demonstrates that the
solving approach is effective for the 3D irregular optimization packing problems.12-Sep-2022
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