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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, )
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The surface data structure
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Parameterization of closed surface

U sinf cos ¢
Uy = sin # sin ¢
U9 cos

« Starting point
— North pole: lower left
— South pole: upper right
« Assign latitude and longitude
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Parameterization by spherical harmonics basis functions
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Parameterization by spherical harmonics basis functions

Associated Legendre polynomials

m M
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Spherical harmonic functions
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theta=[0, pi]

theta=[0, pi]

]Tl=|:| ]'I'[ZE m:S
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phi=[0, 2pi]
phi=[0, 2pi]
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Invariant descriptors

« Rotation independent descriptors

Substituting the basis functions Yl_l = V3 (up — uy), YU L?JQ and Yll L(ug—i-

22 2/ 22~
iu) this sum can be written as
up
vi(u) = Au = A|lu | = a1up+axu + azu
U2
V3
A= (a1,a2.,a = (c_l chileTt +¢ \/_c)
( 1.a2 3) 2\@ 1 1 ( 1) 1
1% T
u; || = R veu; " F=R, " |V

where the rotation matrix is defined as R, = diagonal(%, ﬁ, i)ATRE.



TOGETHER WE REACH

THE
U UNIVERSITY School of Computing

OF UTAH™ SClI Institute

Invariant descriptors

Scale independence
Scaling invariance can be achieved by dividing all descriptors by [y, the length of the

longest main axis

o' 15= R, o |7, (4.34)

Invariant spherical harmonic descriptors

Ignoring the coefficients of degree | = 0, that is setting 3 | = (0,0, 0)? achieves translation

mvariance.
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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

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

Parameters rotated to
first order ellipsoids J J

« Normalization using first order ellipsoid:
« Rotation of parameter space to align major axis
« Spatial alignment to major axes
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