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Applications

�� FreeFree--Form DeformationsForm Deformations

[[SederbergSederberg et al 86et al 86], [], [MacCrackenMacCracken et al 96et al 96], [], [Ju et al 05Ju et al 05]]
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Image taken from [Desbrun et al 02]
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Continuous Barycentric Interpolation

∫
∫

−

−
=

x
vvxp

x
vvxp

xf

Pd

Pd
vf

)(
1

)(

)(

)(ˆ ( )
)(

)(
)(

xa

vxp

v v
dxp

−=



Continuous Barycentric Interpolation

∫
∫

−

−
=

x
vvxp

x
vvxp

xf

Pd

Pd
vf

)(
1

)(

)(

)(ˆ ( )
)(

)(
)(

xa

vxp

v v
dxp

−=

v

vxw

∂
∂ ),( continuous

∫= x
dxvxw ),(1

Properties

∫= x
dxxpvxwv )(),(



Continuous Barycentric Interpolation

∫
∫

−

−
=

x
vvxp

x
vvxp

xf

Pd

Pd
vf

)(
1

)(

)(

)(ˆ ( )
)(

)(
)(

xa

vxp

v v
dxp

−=

v

vxw

∂
∂ ),( continuous

∫= x
dxvxw ),(1

Properties

∫= x
dxxpvxwv )(),(



Continuous Barycentric Interpolation

∫
∫

−

−
=

x
vvxp

x
vvxp

xf

Pd

Pd
vf

)(
1

)(

)(

)(ˆ ( )
)(

)(
)(

xa

vxp

v v
dxp

−=

v

vxw

∂
∂ ),( continuous

∫= x
dxxpvxwv )(),(

∫= x
dxvxw ),(1

Properties



Continuous Barycentric Interpolation

∫
∫

−

−
=

x
vvxp

x
vvxp

xf

Pd

Pd
vf

)(
1

)(

)(

)(ˆ ( )
)(

)(
)(

xa

vxp

v v
dxp

−=

v

vxw

∂
∂ ),( continuous

∫= x
dxxpvxwv )(),(

∫= x
dxvxw ),(1

Properties

?



Linear Precision

∫
∫

−

−
=

x
vvxp

x
vvxp

xp

Pd

Pd
v

)(
1

)(

)(



Linear Precision

0
)(

)( =∫ −
−

x
vvxp

vxp
Pd



Linear Precision

0
)(

)( =∫ −
−

x
vvxp

vxp
Pd

)()(

)(
))(())((

)(

)(

)(

)(

xpxp

xp
xpddd

vv

v
vxa

vxp

xa

vxp

vv ⋅
=== ⊥

⊥
−−



)()(

)(
))(())((

)(

)(

)(

)(

xpxp

xp
xpddd

vv

v
vxa

vxp

xa

vxp

vv ⋅
=== ⊥

⊥
−−

Linear Precision

0
)(

)( =∫ −
−

x
vvxp

vxp
Pd

)(xpvnormal of

0
)(

)(

)(

)( == ∫∫ ⊥

⊥

−
−

x
vxp

xp

x
vvxp

vxp
PdPd

v

v



Continuous Family of Coordinates

k

v vxpxa −= )()(



Continuous Family of Coordinates

�� kk=1: mean value coordinates =1: mean value coordinates [[Ju et al 05Ju et al 05]]

�� sphere centered at sphere centered at vv )(xp

k

v vxpxa −= )()(

=vP



Continuous Family of Coordinates

�� kk=1: mean value coordinates =1: mean value coordinates [[Ju et al 05Ju et al 05]]

�� sphere centered at sphere centered at vv )(xf

k

v vxpxa −= )()(

=vP



Continuous Family of Coordinates

�� kk=1: mean value coordinates =1: mean value coordinates [[Ju et al 05Ju et al 05]]

�� sphere centered at sphere centered at vv

k

v vxpxa −= )()(

=vP

v
vS



Continuous Family of Coordinates

�� kk=1: mean value coordinates =1: mean value coordinates [[Ju et al 05Ju et al 05]]

�� sphere centered at sphere centered at vv

k

v vxpxa −= )()(

=vP



Continuous Family of Coordinates

�� kk=1: mean value coordinates =1: mean value coordinates [[Ju et al 05Ju et al 05]]

�� kk=0: continuous =0: continuous WachspressWachspress [[Schaefer et al 03Schaefer et al 03]]
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Discrete Barycentric Coordinates

�� Treat function Treat function pp((xx) and boundary data ) and boundary data ff((xx) as ) as 

piecewise linear functionspiecewise linear functions

�� kk=0: discrete =0: discrete WachspressWachspress coordinatescoordinates

�� kk=1: discrete mean value coordinates=1: discrete mean value coordinates

�� kk=2: discrete harmonic coordinates=2: discrete harmonic coordinates



Discrete Barycentric Coordinates

k=0

k=1 k=2



Conclusions

�� New New barycentricbarycentric coordinates for coordinates for 

curves/surfaces/…curves/surfaces/…

�� Reproduces all discrete Reproduces all discrete barycentricbarycentric

coordinatescoordinates
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