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» Loss less compression

e Huffman Coding
e Entropy
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"% Image Compression

Run Length Coding

Run: a string of the same symbol

Example
input: AAABBCCCCCCCCCAA
output: A3B2C9A2

compression ratio = 16/8 = 2
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Predictive Coding

Basic premise: Current pixel is similar to the previous pixel
(coherence)

Differential Coding
d(XIY) = I(XIY) _ I(X-llY)
d(x,y) prediction error which is to be encoded.
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Image Compression

Predictive Coding
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Predictive Coding

Decompression
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Image Compression

Predictive Coding
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Distributions for Original versus Derivative Images. (a,b): Original
gray-level image and its partial derivative image; (c,d): Histograms for original

and derivative images.
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R

2" Image Compression

Lossy

e Psychovisual redundancy

e Keep more important information

e Trade off between loss (degradation) and compression

ompression Ratio: /. dbmpression Ratio: Compression Ratio: 33.9

Original
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Compression Ratio 7.7
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Compression Ratio 33.9
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%" Image Compression

Lossy

e Recall Quantization
Discrete value to represent range of values
Irreversible operation
Information loss !

e Predictive Coding
e Transform Coding
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Image Compression

Predictive Coding: Loss-less (Revisit)
Compression ‘
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Predictive Coding: Lossy
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Image Compression

Predictive Coding: Lossy
Delta Modulation

A

fn = .fn—l

Example: : J+-§ e, >0
and e, =

l—.f e, <0

fn = e" +.fH

= én +x ./n—l

O<a<1
prediction coefficient
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Predictive Codi

ng: Lossy

ab
B

Code =1 FIGURE 8.22 An
example of delta
modulation.

_ 1 K5 Granular noise
Code =0 P S—
Slope overload
Y
Input Encoder Decoder Error
n f f e é f f f [f =11
0 14 e - - 14.0 - 14.0 0.0
1 15 14.0 1.0 6.5 20.5 14.0 20.5 5.5
2 14 20.5 -6.5 —6.5 14.0 20.5 14.0 0.0
3 15 14.0 1.0 6.5 20.5 14.0 20.5 5.5
14 29 205 8.5 6.5 27.0 20.5 27.0 20
15 37 27.0 10.0 6.5 335 27.0 33.5 3.5
16 47 335 13.5 6.5 40.0 33.5 40.0 7.0
17 62 40.0 22.0 6.5 46.5 40.0 46.5 15.5
18 75 46.5 28.5 6.5 53.0 46.5 53.0 22.0
19 77 530 24.0 6.5 59.6 530 596 17.5
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