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Fig. 1. Our method generates simplicial grids (top) that enable adaptive discretization of a variety of implicit shapes defined by vector functions (bottom),
such as arrangements of multiple implicit surfaces (a), CSG shapes (b), non-manifold material interfaces (e), and curve networks (d). The grids are adapted to
the geometric complexity of not only the surface components but also their intersections (shown as wires on top).

We present a method for generating a simplicial (e.g., triangular or tetrahe-
dral) grid to enable adaptive discretization of implicit shapes defined by a
vector function. Such shapes, which we call implicit complexes, are gener-
alizations of implicit surfaces and useful for representing non-smooth and
non-manifold structures. While adaptive grid generation has been exten-
sively studied for polygonizing implicit surfaces, few methods are designed
for implicit complexes. Our method can generate adaptive grids for several
implicit complexes, including arrangements of implicit surfaces, CSG shapes,
material interfaces, and curve networks. Importantly, our method adapts
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the grid to the geometry of not only the implicit surfaces but also their
lower-dimensional intersections. We demonstrate how our method enables
efficient and detail-preserving discretization of non-trivial implicit shapes.
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1 INTRODUCTION
Implicit representations are widely used in computer graphics. A
smooth and manifold surface in 3D can be represented as the level
set of a scalar function 𝑓 : R3 → R, also known as an implicit surface.
The implicit surface enjoys a number of benefits, including a simple
definition, easy modification (in both geometry and topology), and
convenience for operations such as offsets and boolean.
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