
Digital Image Compression
(Decorrelation)



General Diagram of Image Codecs

• Decorrelation (Transform, Prediction)

• Quantization

• Entropy Coding
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Correlation

• What is the correlation between pixels

• Can you estimate the value of the missing 
pixel ?

①

②

③



Prediction in 1D signals
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Prediction in Images

…………

…x[i-1,j]x[i-1,j-1]…

…x[i,j]x[i,j-1]…

…………

Sample to be predicted

e[i,j]=x[i,j]- P[i,j]
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Neighborhood Pixels

h={1,0,0}, h={0,1,0}, h={1/2,1/2,0}, h={1,1,-1}, …
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Transforms

x[i]

h0[i] c0

Inner 
Product

h1[i] c1

h2[i] c2

h3[i] c3

x[i] = c0*h0[i]+c1*h1[i]+c2*h2[i]+c3*h3[i]

c0*

c1*

c2*

c3*

h0[i]={1,1,1,1}/4

h1[i]={1,1,-1,-1}/4

h2[i]={1,-1,-1,1}/4

h3[i]={1,-1,1,-1}/4
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Example of Hadamard Transform

x[i]

c0=(46+44+46+47)/4

Transform

h0[i]={1,1,1,1}/4

h1[i]={1,1,-1,-1}/4

h2[i]={1,-1,-1,1}/4

h3[i]={1,-1,1,-1}/4

47464446 1/43/4-3/4183/4

c1=(46+44-46-47)/4

c2=(46-44-46+47)/4

c3=(46-44+46-47)/4
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Example of Inverse Hadamard Transform

x[i]

Inverse
Transform

183/4*{1,1,1,1}/4

-3/4*{1,1,-1,-1}/4

¾*{1,-1,-1,1}/4

¼*{1,-1,1,-1}/4

474644461/43/4-3/4183/4
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Kernels of Transforms 

h0[i]

h1[i]

h2[i]

h3[i]

h4[i]

h5[i]

h6[i]

h7[i]

8-point Hadamard Transform 8-point DCT
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Example of DCT for an 8X8 image

Image Source with level-shift 

by factor of 128

Transformed image
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►Energy Compaction



Summary 

• Decorrelation

• Prediction

• Transforms

– Energy compaction

– DCT in the image compression literature


