= Jar F

u) exp(j2mu - x) du

= Jao £

x) exp(

(i) afi(z) +bfa(z) aFy(u) + bFy(u)
(i) flz —=zo) F(u) exp(—j2mu - o)
(iii)  f(z)exp(j2muo - ) F(u —up)
(iv)  f*(=) F*(—u)
(v)  flAz) raera F (A )
Vi) fi@) * fa() Fy(u) Fy(u)
(vii)  fi(z)fa(x) Fi(u) * Fa(u)
(vili)  f1(@)f2(y) Fi(u) Fa(v)
(ix) Jeo lf (@) dz = [po |F(u)]® du
Multidimensional Fourier transform properties.
= Jop F(u) exp(j2mu - x) du = [on f(x) exp(—j2mu - z) dz
rect(z, y) T
cire(z, y) \/ﬁh(zwm)

exp(—(2® 4+ y*)/2r?)
cos(m(z? + y?)/r?)
exp(jm(z® +y?)/r?)

o(x)

2mr? exp(—272 (u? + v?)r?)
r? sin(m(u? + v?)r?)
gr? exp(—jm(u? + v?)r?)

1

Multidimensional Fourier transform of selected functions.

—j2ru - x) dx




fl®] = d(A) [p. F(u) exp(j2mu - @) du | F(u) =3¢ p flz] exp(—j2mu - x)
(i) afilz] +bfal] aFy(u) + bFy(u)
(i) flz — 2] F(u) exp(—j2mu - )
(iii)  flz]exp(j2muo - o) F(u —uo)
(iv)  f[z] F*(—u)
(v)  filz] * folz] Fi(u)Fy(u)
(Vi) filz]fa[x] d(A) [p. Fi(r)Fa(u —7)dr
(vii) Yzen lf[ZI? = d(A) [ [F(u) du

Properties of the multidimensional Fourier transform over a lattice A.

Formulas

exp(jX) = cos(X) + jsin(X), j=+v-1

1, if |z| < 0.5 and |y| < 0.5;
rect(z,y) =

0, otherwise.

1, ifz?2+42<1;
circ(x,y) =
0, otherwise.

Affine transformation: Qa 4: g = QA,df g(z) = f(A(z —d))




If A = LAT(V), then d(A) = |det(V)|, and A* = LAT(V~T).
Sampling
If flx] = fe(x), = € A then
1
F u) = 7 F.(u+ ’I")
)= Tay 2 T

Tristimulus values
)\max
ci= [ cman
)\min

where p;(A) are the color matching functions of the primaries [P;], i = 1,2, 3.

Chromaticities

_Cl-f-Cg-i-Cg

¢
Luminance
Cr = CiPip + CoPor, + C3P3,

Obtaining tristimulus values from luminance and chromaticities

B Creci
c1Pip + coPyr + c3P3p,

Representation by orthogonal basis vectors

M—-1N-1

~hi

(f | bw)
b |?

One-dimensional DF'T

fb[k7 l] =

1 M—1 ‘
flm) = 7 D flklemomM
k=0

o =
fb[k] _ f[m]e—j27rkm/M

m=0

—_



One-dimensional DCT

1 A (2m + 1)k
flm] = Nivi kZ:O \/Br.fo[k] cos <2M7r)
M-1
folk] = ﬁ—]\; f[m] cos <(2m2—i—]\/[1)k7r)
m=0
1 ifk=0,
Br = {
2 ifk=1,...,M—1.
Quantization

Qf)=q if di1<f<d; i=12,...,L
(f)=i if dii<f<d;, i=12,...,L
Di)=¢q; i=1,2,...,L

Variable length coding

L
b= Z prbr  average codeword length
k=1

L

H = - Zpk logy pi,  entropy
k=1

b>H



