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ABSTRACT

We present an effective method to automaticallystoiet trivariate B-spline models of complicated
geometry and arbitrary topology. Our method takesnput a B-rep solid model defined by its
triangulated boundary, that can be obtained from gagmentation and STL generation of a 3D
imaging output or the triangle surface meshing Ab(art. Using cuboid decomposition [1,2,3], an
initial polycube approximating the input boundaresh is built. The polycube can be used to
approximate very roughly the geometry of a modeilevfaithfully replicating its topology. Due to
its highly regular and trivariate structure, théypabe is suitable for serving as the canonical @iom

of the volume parameterization required for trigggi NURBS construction. The polycube's nodes
and arcs decompose the input model locally intaltpregular patches, and globally into hexahedral
domains. Using cross fields [4] (Cross fields aiféerent from vector fields in the way that their
topology is closely related to the topology of geface on which they are defined) and aligned
global parameterization [5,6,7], the position af folycube nodes and arcs are optimized across the
surface in a way to achieve low overall patch digin, and alignment to principal curvature
directions and sharp features (i.e. the alignedballgparameterization should be locally oriented
according to the computed cross field). Based @ dptimized polycube and parameterization,
compatible B-spline boundary surfaces are recocsu Finally, the interior volumetric
parameterization is computed using Coon's intetjpplaand the B-spline surfaces as boundary
conditions. The efficiency and the robustness @f pnoposed approach are illustrated by some
examples.
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