{(/55 2528 Llecture 04

OWEN Jow | JANVARY 16,2019

2D (Planar) Transformations
Euclidean (rotation + +ransla+ion)
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Similarity (rotation + translation + scale)
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Affine (gtseral linear transformation + translation)
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Projective (general 3x3 homogencous matrix)
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3D Transformations (Hexs)
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Projections
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3D ()ﬁ) to 3D (Kmm) Camera Frame Transformation
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(homogeneous camern prjection matrix)



Some  Descriptions

R, € from word coord hame o cam cood Bome
K camem calibrabon watrix

X world point (}D)

Kem world point n canera coordinates (3P )

x  image point (2D)

Adernative K Parameterization

K= [Déx D(Oy );:] whee ol = Fuy is Hocal lenghh in pixel dimensions
0 o1 Kyfvc/by
Yo = Mx Px
Yo = Mypy

My and My are the number of pixels per wit distince in x and y directions
World and Camera Coordinate Frames
Let chm - &_)(:-rt be the tamsF fom world to cam coord frame,
Let Q_ be the camem center in world (oond fame
Let Z;/Cam =0 be the comem centtr in cam coond Fame

Substitvting buck info
Pok[e[e]
P-K(e|-EL]
P-=kr[Il-¢]

EY

e definition of the camera Pro)ec‘liom watrix,

Calibrated vs. Uncalibrated Cases

&=K[@[§])ﬁ
x=PK whee P-K[RIE] (e projection madvix)

When we hwe a colibrated camem (lnow K), we can do

K™'x=[R|E]K
- Px
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When the comern is caliormted, we'll Wn‘muy +ry to ve wnomalized coordinates.
When Hhe camern is wncalibrated) wi'll do things as before (vt use image
coodinates ,i. %, and He cam proj matx,ie. P).
Conversion Between Regular and Normalized Forms
P-e[2lt] =k x= KLE[E]X= Kk
p-[R[t]=K'p =R 1£] XK= K%



