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f focal length
2 distance circf the object from the camera

Y height circf the object
y a image of the object

Using similar triangles

fracYZfracyf
perspective projectionRightarrowyffracYZ

in 3D
world point leftxyzrightinmathbbR3
image point leftxyrightinmathbbR2xffracXZ

Homogeneous coordinates

leftXYZrightrightarrowleftlambdaXlambdaYlambdaYlambdaright
237rightarrowleft2371right or left46142right



Q convert 7,39 42,3 homogeneous point to
a cartesian point

A 13 39 3 44 position

Q Convert 7 39,42 0 homogeneous point to
a Cartesian point

A left73942right direction

y left230right homogeneous

left631right or left24124right homogeneousleft23right left63right

x

ymxc
Suie in 2D axbycvarnothing

leftabcrightcdotleftxy1right0
line pt



Cartesianleftbeginmatrixf0000f000010endmatrixrightleftbeginmatrixXYZ1endmatrixrightleftbeginmatrixfXfYZendmatrixrightleftbeginmatrixfracfXZfracfYZendmatrixright

Take home Affine transformation
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leftbeginmatrixwxwywendmatrixrightleftbeginmatrixf0px0fpy001endmatrixrightleftbeginmatrixRRwidetildeCendmatrixrightleftbeginmatrixXYZ1endmatrixright
inmathbbR3times3intrinsic

makix inmathbbR3times1

extrinsic matrix



overrightharpoonXPleftbeginmatrixXYZ1endmatrixright
projection matrix
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