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Lecture: 8


-Discrete Cosine Transform (DCT)

N-1N-1

C(u,v) = a(wa(v) Z Z flx,y) cos[

m(2x + 1)u] [ﬂ(Zy + 1)17]
X=0 y=0

foruv=012,...N—-1

For Example:

Get the DCT for the block of 2x2 image below:

2
411

Sol.:

N=2 = uand v=0,1

Zl: (x, y)

%
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c(0,0) =

1 1 1
C(0,0)=§xzz FOuy) =05 X (2+3+4+1)
c(0,0) = 5

ﬁl

11
c(0,1) —f ZZf(x V) cos [n(2y+ 1)]

€(0,1) = 0.7071 x [(2 x 0.7071) + (3 X —0.7071) + (4 X 0.7071) + (1 x —0.7071)]
€(0,1) = 0.7071 x [1.414 — 2.121 + 2.828 — 0.7071]
€(0,1) = 0.9997 = 1



c(1,0) = \/:XIZZf(x y)cos[n(2x+1)]

x=0y=0
C(1,0) = 0.7071 x [(2 X 0.7071) + (3 x 0.7071)] + [(4 X —0.7071) + (1 x —0.7071)]
C(1,0) = 0.7071 x [1.4154 + 2.1231 — 2.828 — 0.7071]
C(1,0) = 0.7071 x 0.0034 = 0.0024 = 0

C(l 1) = \/:X fz z f(x y) cos [T[(ZX + 1)] [n(Zy + 1)]
x=0y=0

€(1,1) = 1 x [(2 x 0.7071 x 0.7071) + (3 X 0.7071 X —0.7071)] + [(4 X —0.7071 x 0.7071)
+ (1 x —0.7071 x —0.7071)]

C(1,1) = [0.99998082 — 1.49997123 — 1.99996164 + 0.49999041]
€(1,1) = —1.99996164 = —2

The result of DCT:

-Inverse Discrete Cosine Transform (IDCT)

N-1N-1 2x +1) y+1)
fu,v) = xz:(; yZ:(:) a(u)a(v) C(x,y) cos [%] cos [%]

forx,yv=012,....N—1

1 foru=0

Iy foru=

alu) = N
[

\— foru=0
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\‘J\



For Example:

Get the IDCT for the block of 2x2 image below:

511
0| -2
Sol.:

N=2 = uand v=0,1

£(0,0) = Z if f—x C(x,)

1 1
f(0,0):ZZ%xf(x,y):O.S X (5+1+0—2)

f(0,1) = ZZ\/:XPC(JC y) cos n(2y+1)]
x=0y=
£(0,1) =0.7071 x [(5 x 0.7071) + (1 x —=0.7071) + (0 x 0.7071) + (=2 x —0.7071)]
f£(0,1) = 0.7071 x [3.5355 = 0.7071 + 0 + 1.4142]
f(0,1) = 2.99994246 = 3

f(10)—zz\ﬁx\[—x6(x y) cos

x=0y=

m(2x + 1)]

£(1,0) = 0.7071 X [(5 X 0.7071) + (1 x 0.7071)] + [(0 X —0.7071) + (=2 X —0.7071)]
£(1,0) = 0.7071 X [3.5355 + 0.7071 + 0 + 1.4142]
£(1,0) = 0.7071 X 5.6568 = 3.99992328 = 4

faD) = Z Z f x f- % C(x,y) cos ”(Zx + 1)] [n(Zy + 1)]

x=0y=

F(1,1) =1 % [(5 x 0.7071 X 0.7071) + (1 X 0.7071 x —0.7071)] + [(0 X —0.7071 X 0.7071)
+ (=2 % —0.7071 x —0.7071)]



£(1,1) = [2.49995205 — 0.49999041 + 0 — 0.99998082]
£(1,1) = 0.99998082 = 1

The result of DCT:

2
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For validating the example above by Octave-online:

ooctave:13= xy=[2 3; 4 1]
Xy =

2 3
4 1

octave: 1d= uv=dct2{xy}
uy =

5. ggass 1. 00008
£, CHERERENE - 2, GrEMEHEHD

ooctave: 15> xy2=1dct2{uv}
Xy2 =

2. 0688 3,000
4. gea8 1.0




