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K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Model a face using polar structures and

multi-sided

7 / 23



Extending
Catmull-Clark

Subdivision and
PCCM with Polar

Structures

A. Myles
K. Karčiauskas
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K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Model a face using polar structures and

multi-sided

7 / 23



Extending
Catmull-Clark

Subdivision and
PCCM with Polar

Structures

A. Myles
K. Karčiauskas
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K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Model a face using polar structures and

multi-sided

7 / 23



Extending
Catmull-Clark

Subdivision and
PCCM with Polar

Structures

A. Myles
K. Karčiauskas
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1. keeps the Catmull-Clark valence low,

2. shifts high-valence connectivity to polar structures, and

3. orients the control lines along model features
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⇒ C 1 with bounded curvature at the polar limit point.

◮ Verified using standard analysis tools from subdivision
theory.
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K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Polar structures can be C 1 capped by a single

NURBS patch

original control mesh

k-times subdivided mesh periodic B-spline

1. subdivide

radially

2. project

14 / 23



Extending
Catmull-Clark

Subdivision and
PCCM with Polar

Structures

A. Myles
K. Karčiauskas
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⇒ C 1 with bounded curvature at the polar limit point.

◮ Singular parametrizations typically tricky
◮ Our B-spline patch = limit surface of a particular

subdivision scheme
◮ Analyze using subdivision machinery!
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Spectral analysis of A (circulant) gives desired properties:

◮ Eigenvalues: 1,

1st & n − 1st

Fourier blocks
︷ ︸︸ ︷

1/2, 1/2 ,

n
︷ ︸︸ ︷

1/4, . . . , 1/4.

◮ Characteristic map is regular (⇒ C 1).

◮ Geometric multiplicities = algebraic multiplicities for A.

⇒ Bounded curvature.
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K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Tensor product B-spline refinement

Polar

Catmull-
Clark

22 / 23



Extending
Catmull-Clark

Subdivision and
PCCM with Polar

Structures

A. Myles
K. Karčiauskas

J. Peters

Polar Structure

Examples

Modeling

Refinement

Polar refinement

General mesh
refinement

NURBS
Constructions

Separating Catmull-Clark and polar extraordinary

limit points

radial circular

α

n
α

n
α

n

1−α

1−β

γi+1

γi−1

γi

1
8

6
8

1
8

1
2

1
2

1
8 6

8
1
8

1
2

1
2

23 / 23


	Polar Structure
	Examples
	Modeling

	Refinement
	Polar refinement
	General mesh refinement

	NURBS Constructions

