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X = Rcosf
Y = Ranf

X ¢=Rcog(Q+f) = Rcos Qeosf - Rsin Qsin f
Y¢= Rsn(Q+f)=Rsn Qcosf + Rcos Qsinf
X¢= X cosQ- YsinQ
YC¢= X sinQ+Y cosQ
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Rotation (continyed)
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Perspective Projection (origin at the lens center)
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Perspective
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Camera Model

» Camerais at the origin of the world
coordinates first

* Thentrandated (G),

» then rotated around Z axis in counter
clockwise direction,

* then rotated again around X in
counter clockwise direction, and

* then trandated by C.

C, = PCR}R%GW,

Camera Model
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Camera Model

C, = PCRYRZGW,

(X- X,)cosg+(Y-Y,)sng- 1,

- (X- X,)snqsanf +(Y - Y,)cosganf - (Z- Z,)cosf +r,+ f
(X - X,)gnqgcosf + (Y - Y,)cosqcosf +(Z- Z,)anf -,
- (X- X,)anqanf +(Y-Y,)cosganf - (Z- Z,)cosf +r,+ f

Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
V =\.n)n+(V - (V.n)n)

V.¢=cosq(V - (V.n)n) +sing(n” (V - (V.n)n)

Vig=(V.n)n

(v.rjm

Ve=VE+Ve§

Veé=cosqV +snqn” V +(1- cosq)(V.n)n

Y v-fr.nin
n (n"Vv)=\V.nn-V
n" (n"V)+V =(\.n)n

V&=V +dngn’ V+(1- coxg)n” (n" V)

14



Rotation Around an Arbitrary Axis
(Rodriguez’ s Formula)

Ve&=V +dngn” V+(1- cosq) n” (n" V)
V&= R(n,q)V

R(n,q) =1 +snq X(n) + (1- cosq) X *(n)
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Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
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