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Polar structures appear naturally

Eye courtesy of "Blender: Noob to Pro”
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Modeling challenge

Pre-polar (CC only)

1. Align control mesh along features.

2. Use only quads.

3. Keep valence low.
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Modeling with polar connectivity

1. keeps the Catmull-Clark valence low,

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

3. orients the control lines along model features
(e.g. mouth).
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Bi-3 Polar complements Catmull-Clark

) C! with bounded curvature at the polar limit point.

I Veri ed using standard analysis tools from
subdivision theory.
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Polar structures can be C! capped by a
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Polar structures can be C! capped by a
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Modeling with polar connectivity
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Motivation: Animation/Simulation

Animation/Simulation: surfaces constructed from
sparse meshes or “skeletons' on the vy;
discarded at > 30 frames per second.
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High-quality surface blend: working de nition
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High-quality surface blend: working de nition

Given input data to be matched,
a multi-sided surface blend is of high quality if

I it does not create curvature features not implied by
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Construction: Shape is the challenge

. : . R,
I linear functionals: min a(ﬂijx)Z

I geometric diffusion (Laplace-Beltrami), thin plate,
total curvature, mean curvature, :::

I but how to distinguish from ?
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More details

' SGP 2006: C2 Polar Jet Subdivision

I CAGD 24 (2): Concentric Tesselation Maps and
Curvature Continuous Guided Surfaces

I CAGD 25 (2): On the curvature of guided surfaces
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I Subdivision Surfaces, Springer
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Guide: piecewise of moderate degree

Single polynomial ([Prautzsch 1997], [Reif 1998],
[Ying:2004], [Levin 06])
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Analysis

Spectral analysis of A (circulant) gives desired properties:

15t &n 15t

B e
I Eigenvalues: 1; 1=2;1=2 ;1=4;:::;1=4.

' Characteristic map is regular () C?).
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