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Introduction

Point-sampled surfaces often exhibit multi-scale properties due to the
high variation between their feature size. Traditional multi-scale shape
descriptors usually characterize a point and its close neighborhood of
varying sizes. We propose to add a spatial regularization to these des-
criptors and apply the following general approach to two applications.

General approach

• Multi-scale shape characterization
• Extraction of stable features across scales

Related Works

Algebraic Point Set Surfaces (APSS) [1]
Scale of analysis : neighborhood radius t ∈ IR+ [2]

Mean curvature

I. Feature Plane Extraction

1. Region growing at several scales

Region grows from pi to pj if angle (ni,nj) < θ

Independent segmentations

2. Hierarchical graph representation

Region at one scale ≡ node at one level
Connection of nodes at successive scales
Similarity : number of shared points between regions

3. Persistence analysis

Extraction of persistent regions across scales

Persistent diagram Some of the most persistent regions

II. Feature Line Extraction

SHREC’19 : Feature Curve Extraction on Triangle Meshes [3]

1. Curves generation at several scales

qk+1 = proj (qk + ∆ v2)

v2 minimal principal curvature direction at qk
proj() projection operator on the APSS
∆ integration step

Valley and crest lines

2. Accumulation vote 3. Feature lines extraction

Sum of votes Individual lines
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