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Other Properties

ÅDesirable Features
ïSmoothness

ïClosed-form solution

ïPositivity

ÅExtended Coordinates
ïPolynomial Boundary Values

ïPolynomial Precision

ïInterpolation of Derivatives

ïCurved Boundaries



Applications

ÅFinite Element Methods                   
[Wachspress1975]



ÅBoundary Value Problems                                  
[Juet al. 2005]
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ÅFree-FormDeformations
[Sederberget al. 1986], [MacCrackenet al. 1996],                   
[Juet al. 2005], [Joshi et al. 2007]

Applications



Applications

ÅSurface Parameterization

[Hormannet al. 2000], [Desbrunet al. 2002]



Wachspress

Mean Val.

Pos. Mean Val.

Max Entropy

Moving Least Sqr.

HermiteMVC

Harmonic

Comparison of Methods



Moving Least Squares Coordinates

ÅA new family of barycentriccoordinates

ÅSolves a least squares problem

ÅSolution depends on point of evaluation
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Interpolating Line Segments

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
P

P
tttP



Interpolating Line Segments

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
P

P
tttP ö

ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
F

F
tttF



Interpolating Line Segments

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
P

P
tttP

a2
)(

)('
),(

tPx

tP
txW

i

i

i

-
=

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
F

F
tttF



Interpolating Line Segments

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
P

P
tttP

[ ]dttFCtPVtxW
n

i

iii
C
äñ -

21

0

1 )())((),(argmin

a2
)(

)('
),(

tPx

tP
txW

i

i

i

-
=

ö
ö

÷

õ

æ
æ

ç

å
-=

2,

1,
)1()(

i

i

i
F

F
tttF



Line Basis Functions
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Line 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

Linear Quadratic



Interpolation of Derivatives
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Interpolation of Derivatives
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Interpolation of Derivatives
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Interpolation of Derivatives
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Interpolation of Derivatives



Solutions are Closed-Form

ÅFor polygons        is linear

ï and           are constant

ïPolynomial numerator

ïDenominator quadratic to power 2h

ïIntegrals have closed-form solutions
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Curved Boundaries
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Comparison to Other Methods
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3D Deformation
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