Curved Geometry in 2 variables: tensor-product, 4-sided

Computer Graphics Jorg Peters

Tensor-product BB-form: dy  do
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Curved Geometry in 2 variables: Control net, position&derivative at corners
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Tensor-product BB-form: dy  dz

Z Z Pik Bf Hu) Bgz('v)
ik




Curved Geometry in 2 variables: deCastteau, subdivision
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Subdivision begins with a few points connected to form faces

e These are the initial control points used to define the surface

At each step new points are created determined by
the surrounding points.

e Original control points
e de Casteljau in front-to-back direction
e Second de Casteljau application

Iteration of de Casteljau=Subdivision

« Input control points
e First Iteration

« Second Iteration




Curved Geometry in 2 variables: restriction of the domain=trimming
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NURBS

—~Trimming curves

Trim uv curves in domain

NURBS


https://en.wikipedia.org/wiki/Non-uniform_rational_B-spline

Curved Geometry in 2 variables: total degree, 3-sided

Computer Graphics Jorg Peters

o dv

6@( L (@l/ﬂ[*/ (o=

COOVC‘(('V\L\I e

WPONG ST S




Curved Geometry in 2 variables: de Caste Ijau
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B; jk(u,v,w) =

for | =1..d
fort+j5+k=d—1
c(i,j, k) =u-cli+1,4,k)+v-c(i,j+1L,k)+w-c(i, j, k+1)
n = (C(Oa 170) o 6(17070)) X (6(0707 1) o 6(1703 O))

return( puvw = ¢(0,0,0), normal = n/||n||)



Curved Geometry in 2 variables: point-normal 3- and 4-sided surfaces patches
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Curved PN triangles



https://www.cise.ufl.edu/research/SurfLab/papers/00ati.pdf

Curved Geometry in 2 variables: construction
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https://www.cise.ufl.edu/research/SurfLab/papers/00ati.pdf

Curved Geometry in 2 variables: PN triangles
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Curved PN quads
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https://www.cise.ufl.edu/research/SurfLab/papers/1008PNquad.pdf

Rendering via the tessellation engine
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Curved Geometry in 2 variables

Computer Graphics Jorg Peters

https://en.wikipedia.org/wiki/Covariance and_contravariance of vectors
https://en.wikipedia.org/wiki/Tensor_calculus
https://en.wikipedia.org/wiki/Differential form



https://en.wikipedia.org/wiki/Covariance_and_contravariance_of_vectors
https://en.wikipedia.org/wiki/Tensor_calculus
https://en.wikipedia.org/wiki/Differential_form

