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Other Properties

A Desirable Features
I Smoothness
I Closedform solution
I Positivity
A Extended Coordinates
I Polynomial Boundary Values
I Polynomial Precision
I Interpolation of Derivatives
I Curved Boundaries




Applications

A Finite Element Methods
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Applications

A Boundary Value Problems
[Juet al. 2003




Applications

A FreeFormDeformations

[Sederberget al. 1986, [MacCrackert al. 1996,
[Juet al. 200%, [Joshi et al. 2047




Applications

A Surface Parameterization
[Hormannet al. 200Q), [Desbrunet al. 2002




Comparison of Methods
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Moving Least Squares Coordinate

A A new family obarycentriccoordinates
A Solves a least squares problem
A Solution depends on point of evaluation
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Interpolating Points
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Interpolating Line Segments
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Interpolating Line Segments
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Line Basis Functions

A= 3 AV GOV (RON (RO

c=3 AT (6 OV (RO)F (et



Line Basis Functions

e
p—

(X) =V, (X)C



Line Basis Functions

e
p—

(X) =V, (x)C
=V,(04 AN OV (R(D)F, (e



Line Basis Functions

e
p—

(X) :V1(X)C
:v1<x>é'i A0V (ROJF (0

—V(x)aA ﬁ/V(x V" (P(t))(1- t t)

Qo
Labdey
|_\

N

O

D
|-OQO?

=



Line Basis Functions

e
p—

(X) :V1(X)C
:v1<x>é'i A0V (ROJF (0

V(098 A ﬁ/V(Xt)VT(P(t))(l : t)g §d

|:
-av (X)A™* ﬁ/V(x V" (P(t))(1- t t)dtg 8
(; i,2 —




Line Basis Functions

e
p—

(X) :V1(X)C
:v1<x>é'i A0V (ROJF (0

V(098 A ﬁ/V(Xt)VT(P(t))(l : t)g §d

|:
—av (X)A™* ﬁ/V(x V" (P(t))(1- t t)dtg 8
(; i,2 —

n

|:l
-5 (B,(%) B.,2<x>)§°" :
[ (; i,2 =




Polygon Basis Functions
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Polygon Basis Functions
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Polygon Basis Functions
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Polynomial Boundary Values
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Polynomial Precision
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Polynomial Precision




Interpolation of Derivatives
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Interpolation of Derivatives
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Solutions are Closedorm

A For polygong(t) is linear

I P'(t)andP"(t) are constant

|
I Polynomial numerator
.
|

Denominator quadratic to powern2

" Integrals have closefibrm solutions



Curved Boundaries
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Comparison to Other Methods

(a) MLSC (b) MVC (c) Harmonic (d) Max Entropy (e) Wachspress
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3D Deformation
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3D Deformation
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