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Recap

» Lecture 2

e Definitions
e Compression Ratio, Fidelity Measures
e Data Redundancy

e Compression Techniques
e Symmetric and Asymmetric
o Loss-less and Lossy
o Loss-less
— Variable length coding (Huffman Coding)
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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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Image Compression

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

Compression
o f :
Symbol Compressed
image L encoder image
Predictor
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Image Compression

Predictive Coding

Decompression

Compressed Symbol
image decoder

Decompressed

> .
| image
Predictor
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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
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and derivative images.
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Image Compression

Lossy

e Psychovisual redundancy
e Keep more important information
e Trade off between loss (degradation) and compression

ompression Ratio: /. ompression Ratio: 12.3  Compression Ratio: 33.9
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Lossy

Original
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Image Compression

Lossy

Compression Ratio 7.7
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Image Compression

Lossy

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 . .
Input B " | symbol C d
' AN ymbo ompresse
image L N = encoder image
Predictor :
Aflt
Decompression
fn
Compressed Symbol - Decgmpressed
image decoder | image
Predictor
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Image Compression

Predictive Coding: Lossy

Compression

Input Ouantizer En Symbol ) Compressed
image . encoder image
Jn
Predictor
Decompression
Compressed Symbol f n Decompressed

. —_—
image decoder

I > image
Predictor

Special Module on Media Processing and Communication http://www.cse.iitd.ac.in/~pkalra/siv864

Slide



Image Compression

Predictive Coding: Lossy

Delta Modulation

fn = fn—l

O<a<1
Example: +& e, >0 - —
and é. = ’ prediction coefficient
n ,:
-5 €,< 0
-/N = é" + .f;l
=e, ta fn—l
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Image Compression

Predictive Coding: Lossy

L €
Code =1
+6.5
-l h_(,
PR Granular noise
Code =0 PR S— | S —
Slope overload
4
Input Encoder Decoder Error
n f f e é f f f [f = 1]
0 14 - e 14.0 e 14.0 0.0
1 15 14.0 1.0 6.5 20.5 14.0 20.5 5.5
2 14 205 -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 85 6.5 270 20.5 27.0 20
15 37 27.0 10.0 6.5 335 27.0 335 35
16 47 335 13.5 6.5 40.0 335 40.0 70
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 53.0 59.6 17.5
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Recap Slides of Lecture 2
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Image Compression

Compression Ratio

Cr = no/nc

n, = Number of carrying units (bits) in the original
data (image)

n.= Number of carrying units (bits) in the compressed
data (image)

Also,
Ry=1-1/C,

R4 = Relative data redundancy
Slide 3 Lecture 2
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Image Compression

Variable Length Coding (Huffman Coding)

Sequence of symbols (al, a2, a3, a4, a5) with associated
probabilities (p1, p2, p3, p4, p5)

e Start with two symbols of the least probability
al:pl
a2:p2
e Combine (al or a2) with probability (p1+p2)
e Do it recursively (sort and combine)
e A binary tree construction
Slide 13 Lecture 2
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Image Compression

Variable Length Coding (Huffman Coding)

Example:
Sort combine Sort combine Sort combine Sort combine
1 1 0.4 1 06 O
1 a2(0.4) 04 \ — 1
01 0.2 0.4 oo —
01 a1(0.2) 01 06 0.4
000 0.2 000 0.2 v
000 83(02) 0.4
0010 01
0010 a4(0.1) — p2 0.2

001

0011 a5(0.1) 1

0011 Assign code

Slide 14 Lecture 2

Special Module on Media Processing and Communication http://www.cse.iitd.ac.in/~pkalra/siv864 Slide




Image Compression

Variable Length Coding (Huffman Coding)

Example:
Avg length code:

0.4x1 + 0.2x2 + 0.2x3 + 0.1x4 + 0.1x4
= 2.2 bits
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Image Compression

Variable Length Coding (Huffman Coding)

Example:

Avg length code:
0.4x1 + 0.2x2 + 0.2x3 + 0.1x4 + 0.1x4
= 2.2 bits

Entropy A measure of information that captures uncertainity
[I(e) = log (1/P(e))]
L]
H =-% p(a;)log, p(a;) bits/symbol
1=0
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** Image Compression

Decoding

Example:

00111010001

P,
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Image Compression

Decoding

Example:

00111010001
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Image Compression

Decoding

Example:
00111010004
a2
ad
a2
a3
a2
Back
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