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This course section develops the background knowledge.

It motivates and defines

v

A surface smoothness vs position and normal channel

e X a ¢ t @ approximatiom ¢

A
A splines in B-spline form vs Bernstein Bezier form
A subdivision surfaces

A

efficient substitutes: approximate and smooth
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A Continuously changing normals are important both
artistically and to avoid errors in downstream algorithms.

A Gouraud shading, Phong shading, silhouette
A Bump mapping, Normal mapping,

ADi spl acement mapping, é

mirror
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normal ei
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Smoothness and creases Diagram of specular reflection
(Image courtesy of wikipedia)
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vé

A Mathematically: smoothly
connected patches
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G/ 1 continuity
= equal derivatives o after change of variables »"

Ob" (u,0) = d(b" ! 0 p")(u,0)
p":0€e R* - R?

Irculant constraints:
Consistency of  p”

vertex enclosure  9192b"(0,0)

Tricky ! (justification for approximate
smoothness)
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Algorithmically:

A Separation of the position and the normal channel

A Fill normal channel with directions not necessarily
orthogonal to the surface

(from PN triangles)
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Unique normal

v

A Is needed for art and downstream processing

A Mathematically: G*1 continuity

A Algorithmically: position channel, normal channel
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This course section develops the background knowledge.

It motivates and defines

A surface smoothness vs position and normal channel

Ve

A " e x act @dapproximatiom ¢
A splines in B-spline and Bernstein Bezier form
A subdivision surfaces

A efficient substitutes: approximate and smooth
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A Which polygon represents the circle better?

Interpolation Approximation
"exactd6 fitting midstutuwe nt s
In Computer Graphics:
A pixel level: bi-linear polygonalization

A Tesselation: triangulation of surface
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Interpolation Approximation
“exacto fittmisyliuses poi nt s

A Watertight (no pixel dropout):Two adjacent patches tessellated
independently should yield the same boundary points in R3

Ve

A Matter of convention! Interpolation or approximation will do
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A Exact fitting (evaluation) is generally no better than
approximate fitting

A Consistent fitting is crucial
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This course section develops the background knowledge.

It motivates and defines

A surface smoothness -- position and normal channel

A debates 6exactd fitting vs
A Splines: B-spline form vs Bernstein Bezier form

A subdivision surfaces

A efficient substitutes: approximate and smooth
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A Cubic (degree 3) spline

A x(t) == 32, quNo(t)

A Fast stable evaluation=
Aknot

= control point averaging
Ade

= depth first insertion at same parameter

Boor 6s

A subdivision

= breadth first insertion, uniform
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A Degree 2: no inflections -- flat spots for higher-order saddles ( Eul er 6 s
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Subdivision
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control polygon

Univariate uniform cubic spline




A Bi-3 splines

3 3

6
> i Ni(u)N;(v). L/

. =0 j=0
A gluNurbsSurface

ADe Boordos al ¢

A subdivision

Commutativity
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A Cubic spline

A glMap1

ADe

Casteljauds algorithm

A Bi-3 splines 3 3
A glMap?2 Z Z bi; Bi(u) B;(v)

i=0 j=0
Bi-3 patch rational Gregory patch expensive normal

Fan Fan
A4 A4
Fan Fan
A4 A4
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