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Introduction

• 3D extension to the 2D case. (pros, cons? ) eg. Hand, fist

• Can not simply use chain code as 2D case,  why?

• Project all the vertexes to a unit ball, why? (no necessary in 2D)

• Normalize the area (similar to 2D case, )



School of Computing
SCI Institute

The surface data structure
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Parameterization of closed surface

• Starting point

– North pole: lower left

– South pole: upper right

• Assign latitude and longitude
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Optimization

• Newton-Lagrange 
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Parameterization by spherical harmonics basis functions 
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Parameterization by spherical harmonics basis functions
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Invariant descriptors

• Rotation independent descriptors
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Invariant descriptors
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Parameterization with spherical harmonics

• Surface 
Parameterization & 
Expansion into 
spherical harmonics.

• Normalization of 
surface mesh 
(alignment to first 
ellipsoid).

• Correspondence: 
Homology of 3D mesh 
points.
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Parameterization with spherical harmonics
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Object Alignment / Surface Homology

MZ pair DZ pair

Surface Correspondence
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Object Alignment prior to Shape Analysis

1stelli TR, no scal 1stelli TR, vol scal Procrustes TRS
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Correspondence through parameter space rotation

• Normalization using first order ellipsoid: 

• Rotation of parameter space to align major axis

• Spatial alignment to major axes

Parameters rotated to 

first order ellipsoids
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