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Outline

**Discrete Cosine Transform (DCT)

s Its Applications
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1-D DISCRETE COSINE TRANSFORM

DCT
C(u)=a(u) Ef(x) COS
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1-D INVERSE DISCRETE COSINE TRANSFORM
IDCT
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() =S a(u)C(u)cos

Chapter 03 — DCT



1-D Basis Functions N=8

u=2
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1-D Basis Functions N=16
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Example: 1D signal
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e Image of full 32x32:




2-D DISCRETE COSINE TRANSFORM
DCT

N-IN-1

Cu,v)=am)a(v)> Y f(x,y)cos

x=0y=0

(2x + l)wﬂ 2y + l)wr]

2N

COS[

N-IN-1

Jf,py)=> Ya(u)a(v)C(u,v)cos

u=0v=0

(2x ;—J\lf)un‘} cos [(2 y;j\lf)wﬂ

u,v=0,1,...,N-1
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**Notice that the DCT is a real transform.

**The DCT has excellent energy compaction
properties.

s There are fast algorithms to compute the
DCT similar to the FFT.
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2-D Basis Functions N=4
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Separable

8x1D

DCTs
(vert) (horiz)
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Example: 2D signal
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Avisual representation of the 256x256 DCT matrix
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Example: Energy Compaction

e Original Lena image * 2D DCT
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Relation between DCT and DFT

**Define
g(x)=f(x)+ (2N -1-Xx)
f(x), O<sx=N-1
1 f2N-1-x), N=x=2N-1
N - point 2N —point DFT 2N —point N - point

Jfx)y = g — Gu)y —  Cp(u
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From DFT to DCT (Cont.)

DCT has a higher compression ration than DFT

- DCT avoids the generation of spurious spectral

components
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DCT vs. DFT
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Transform (DCT)
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