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DCT (Discrete Cosine Transform)

JE i-0
aij =
4/ £ Cos| (2“1) Lihiry §50

m N=2

= orthonormal (compaction)

m A=Al = AT
n=2;
N ﬁ ﬁ
\/—-Cos[“’r \/—Cos[31"

A // N // MatrixForm

0.707107 0.707107
(0-707107 —0-707107)

Inverse[A] // N // MatrixForm

0.707107 0.707107
(0-707107 —0.707107)

Transpose[A] // N // MatrixForm

0.707107 0.707107
(0-707107 —0-707107)
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A // N // MatrixForm

0.5 0.5 0.5 0.5
0.653281 0.270598 -0.270598 -0.653281
0.5 -0.5 -0.5 0.5

0.270598 -0.653281 0.653281 -0.270598
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Inverse[A] // N // MatrixForm

0.5 0.653281 0.5 0.270598
0.5 0.270598 -0.5 -0.653281

0.5
0.5

-0.270598 -0.5 0.653281
-0.653281 0.5 -0.270598

Transpose[A] // N // MatrixForm

0.5 0.653281 0.5 0.270598
0.5 0.270598 -0.5 -0.653281

0.5 -0.270598 -0.5 0.653281
0.5 -0.653281 0.5 -0.270598
Transform
dpo QAoi1 QAo2 Aao3
A= a10 &1 &2 &3
T lax ax ax az
dzp az1 asz2 ass
Xo
X=|
X2
X3
AX=C
dpo Qo1 AdAo2 Aags Xo Co
a0 a1 a2 a3 X1|_ |G
ayp ax axp axzs | |[X | |c2
dzp Az1 Az2 ass X3 C3z
2D DCT
m DCT
2 Noinet 2x+1)un 2y+1l)vnr
Flu, =—C C X, C C
[u, V1= = Clul CIv] 3 > FIx, y] Cos[ —————] Cos[ ————"]
X=Oy=0
2 Naifed 2x+1l)umr 2y+1)vr
f[x, y] = o ZC[u] C[v] F[u, v] Cos| N ] Cos| > ]
u=0v=0
1
—_ u,v=_0
C[ul, C[v] = V2z

1 Otherwise
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2-Dimensional Block Transform

m Block of Pixels X

N-1 N-1 N-1N-1

E Aim Zajk Xmk = Zzaim Xmk Qjk

m=0 k=0 m=0 k=0

Aim Xmk Ajk

Xo3 doo aAio Az0 Aaso

X13 dp1 Ai1 Az1 asi _

. // MatrixForm

X23 Aoz QA2 Azz2 asz

X33 dpz Az Az ass

Xoo Xoi Xoz Xo3
X10 X11 Xiz2 Xi13
X20 X21 X22 X23
X30 X31 X32 X33
m Transform
doo Qdo1 Aoz Aoz
A= djp a1 a2 ais
dzo azi1 azz azs
dzo az1 as2 ass
dpo dio Ao aazo
AT = 81 ann axn as
Aoz Az Az as2
Aoz A1z Ap3z ass
N-1
Transform rows rjj = Zajk Xik
k=0
N-1
Transform columns cjj = Zaim Iyj =
m=0
Summary : C=AXAT
N-1
XA= Xik akj
k=0
N-1
R=XA">rjj = Xik Ajk
k=0
N-1
AR > cjj =Zaim nj
m=0
N-1 No1
AXAT=Cij = > @in y Xnk Ajk =
m=0 k=0
dpo Qo1 Ao2 Aae3 Xoo Xo1
ajp Qi1 a1z ais X10 Xi11
Ao az1 Az @z | | X0 X21
dzp QAz1 aAzz ass X30 Xa1
= Row Space
(X*O Xe1 Xi2 Xi3 )
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doo Ao1
aio a
A =
azo az
azo asi
X%0
X1
erT = )
Xy2
X43
AXsT=C

s Column Space

X0«
X1«
X2+
X34

A Xes

s Matrix

Xoo
X10
X20
X30

aoo
aio
azo
aso

X0+
X1
X2+
X34

Xo1
X11
X21
X31

aoo
aio
azo
aszo

Xoo
X10
X20
X30

ai
azi
azi

Xo2
X12
X22
X32

Aol
ail
azy
aszi

Xo1
X11
X21
X31

o2
a2
azz
azz

ao2
aio
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azz

Xo3
X13
X23
X33

Aoz
aiz
azz
azz

Xo2
X12
X22
X32

Qo3
ais
azs
ass

o3
ais
azs
ass

o3
a3
azs
ass

Xo3
X13
X23
X33

C=A (AXT)T = AXAT




