Today’s Topics

6. Transformationsin 3D

7. 3D Viewing
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Topic 6:

3D Transformations

¢ Homogeneous coordinates in 3D
e Homogeneous 3D transformations
e Affine transformations & rotationsin 3D




Representing Points by Euclidean 3D Coords
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Topic 6:

3D Transformations

e Homogeneous 3D transformations

General Linear 3D Transformations
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General Linear 3D Transformations
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Affine Transformations: Basic Properties
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Rigid Transformations: Rotations in 3D

l\m\‘l a\ lv\\\‘l a\

Elementary Rotations in 3D
mtral

Rotation LDQ dooud X oxis
3 i© L 0o o Y
Hx: L?o%é‘% A"_\O o) ’S\%} A/T-&)?(

() 9\\«% Qos% 2

(EO)PQ‘HOV\ Lj% dvout y oXi$ .
3° -(-_ 3]'9 Y

i) fv\”;? x4

o0l ] oD x

—Smg (&) 2

Rotakion L_j% dgont 2 oxis:

fo o) -suD ] 4
Pﬂiﬂ A [ss,g oS I Ha = {A”\
00l o L

i cos(a ,-Sw% o Ty
Ai= ssS 005% 0 —
6 o 1)4% "




Rotation About Arbitrary Vector?
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Rotation About Arbitrary Vector:

Conctruction
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Aside: Spherical Coordinates of a Unit Vector

- ‘\" n O =
’W\Q_Crossse%a QP%”‘Q—"—'U% g\-ePi: COV\vu‘lvjfo
(S\'V\C(: o5V, smg smY, Uy )

> e o) 0

S%QP'Z} C%wfu&t %Ll

sphereal coordivltes of &
Lo, coordivades of T

W the pamwte}erimidow
o:Q o S‘P\'\U‘t

Aside: Spherical Coordinates of a Unit Vector

%OV\ o l =
The e oF PR Shep 1 Gomerl T o
(smq) 05V, smG SV, Uz )

Ua = osep ep=arscos(ua)|

—

unik ‘(’V\S‘H\'
N

qufvng{
gl‘eF 2 OOWF\A}(Q, '{‘12

sphereal coordives of &

Lo, coordivades of T

W the ?owavvwimﬂov\
o-,Q a ?ﬂwt

U=

10



Rotation About Arbitrary Vector:
Construction
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Topic 7:
3D Viewing

e Orthographic projection

* The world-to-camera transformation

* Perspective projection

¢ The transformation chain for 3D viewing
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Orthographic Projection
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The Object-to-Camera Transformation
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Main Transformations Used in 3D Viewing
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Transformation Chain for 3D Viewing (partial)
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Topic 7:

3D Viewing

¢ The world-to-camera transformation

Computing the World-to-Camera Transform
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Computing the World-to-Camera Transform
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... then Compute its Inverse
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How Accurate is Orthographic Projection?
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Topic 7:

3D Viewing

* Perspective projection
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The Pinhole Camera
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Camera Obscura Image of Manhattan View Looking South in Large Room, 1996
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The Pinhole Camera
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Simple Lens-Based Camera & Thin-Lens Law
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The Pinhole Camera: Basic Geometry
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The Perspective Projection Equation in 2D
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The Perspective Projection Equationsin 3D
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rerspective Projection & Homogeneous
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The Canonical View Volume Transform
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Iranstormation Chain tor 3D Viewing
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