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Curve Modeling in R? (Z&f%/157Y)

Curye basisfuncyon cont;ol points
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* Fitting (Reconstruction) for reverse engineering
(interpolation, approximation, aggression...)
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* Design for interactive modeling
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 Nyquist=Shannon 3¢ +f £ IE

If a function x(t) contains no frequencies higher than B hertz,
It is completely determined by giving its ordinates at a series
of points spaced 1/(2B) seconds aparrt.
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Free-form Deformation (FFD)

[Sederberg et al. 86]

* Embed the object into a domain that is more easily
parametrized than the object.

* Advantages:
* You can deform arbitrary objects
* Independent of object representation

V=(u,v.w) F(V)
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* 22 . boundary editing
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Warping with BC




Coordinates

* Homogeneous coordinates
* Given points Vg ={V,, -+, V., }
* Express a new point Xas affine combination of V

x=> hv,, where» b =1

. bi are called homogeneous coordinates o
* Barycentric if all

b. >0 ° X



Applications

* Boundary interpolation
f(x)=> bf

* Color/Texture interpolation

* Mapping
X'=> bV

e Shell texture
* Image/Shape deformation




Coordinates In A Polytope

* Points Vs form vertices of a closed polytope
e X lies inside the polytope

 Example: A 2D triangle

bl _ Axv2v3

e Unique (barycentric): A\/
1V2V3

vV,

* Can be extended to any N-D simplex

* A general polytope
* Non-unique
* The triangle-trick can not be applied.




BC of 2D Polygons

e 2D Polygons

* Wachspress [Wachspress 75][Loop 89][Meyer 02][Malsch 04]
e Barycentric within convex shapes
* Mean value [Floater 03][Hormann 06]

* Homogeneous within any closed shape, barycentric within convex shapes and
kernels of star-shapes

e Discrete harmonic [Desbrun 02][Floater 06]
* Homogeneous within convex shapes

* A general construction in 2D [Floater 06]

 Complete: a single scheme that can construct all possible homogeneous
coordinates in a convex polygon

* Reveals a simple connection between known coordinates via a
parameter
* Wachspress
* Mean value
e Discrete harmonic
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Wachspress (WP) coordinates

__Cotwy;_1 + cot g;
_ 2

wj
T

mean value (MV) coordinates

_ tan(a;—1/2) +tan(a;/2)

ri

Wi

discrete harmonic (DH) coordinates

w; = cot B;_1 + cot~;




* 1.imge warping

(d)




e 2. shading

() (b)
(c) (d)

a.flat  b.Gourand «c¢.Phong d.using MV




3. Transfinite Interpolation: Interpolating height function to model a
surface

(d)

Difference
is trival




* allow directly updating on interpolation when
resampled.
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b. increase sample to 357 vertices

a. 3 curves with 100
sample vertices. using less than 10 sec.



Transfinite Interpolation

-rﬂ%: %Eél%iﬁ?% 2%, MEIEEIXASZHZEY

e Coons surfaces
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* http://www.inf.usi.ch/faculty/hormann/barycentric
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* Denoising, smoothing, fairing
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W2 ] Morphing

ferfd bl
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FZAR PLBE (Matching/Correspondences)




TR e & (Retrieval)

NYPYN Y
KN W N T "]




Global descriptor Local descriptor
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