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Recap

►Lecture 2

 Definitions

o Compression Ratio

o Fidelity Measures

 Data Redundancy

o Coding 

o Interpixel

o Psychovisual
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 Compression Techniques

o Symmetric and Asymmetric

o Loss-less and Lossy

http://www.cse.iitd.ac.in/~pkalra/siv864


Image Compression

Variable Length Coding (Huffman Coding)
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Sequence of symbols (a1, a2, a3, a4, a5) with associated 
probabilities (p1, p2, p3, p4, p5)

• Start with two symbols of the least probability 
a1:p1
a2:p2

• Combine (a1 or a2) with probability (p1+p2)
• Do it recursively (sort and combine)
• A binary tree construction

http://www.cse.iitd.ac.in/~pkalra/siv864


Image Compression

Variable Length Coding (Huffman Coding)
Example:

a2 (0.4)

a1(0.2)

a3(0.2)

a4(0.1)

a5(0.1)

Sort in 
probability

Symbols and their probabilities of occurrence 
a1 (0.2), a2 (0.4), a3 (0.2), a4 (0.1), a5 (0.1)
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Image Compression

Variable Length Coding (Huffman Coding)
Sort

a2 (0.4)

a1(0.2)

a3(0.2)

a4(0.1)

a5(0.1)
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Image Compression

Variable Length Coding (Huffman Coding)
Sort combine

a2 (0.4)

a1(0.2)

a3(0.2)

a4(0.1) 0.2

a5(0.1)
Special Module on Media Processing and Communication http://www.cse.iitd.ac.in/~pkalra/siv864

http://www.cse.iitd.ac.in/~pkalra/siv864


Image Compression

Variable Length Coding (Huffman Coding)

a1(0.2)

0.2
a3(0.2)

Sort combine Sort

a2 (0.4) 
0.4

a4(0.1) 0.20.2

a5(0.1)
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0.2
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Image Compression

Variable Length Coding (Huffman Coding)

a1(0.2)

a3(0.2)

a4(0.1)

a5(0.1)

0.2

0.2

0.4

0.2 0.2

Sort combine Sort combine

a2 (0.4) 
0.4

Sort

0.4

0.2

0.4

0.6

combine

0.4

1
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Sort combine

0.6
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Image Compression

Variable Length Coding (Huffman Coding)

a2 (0.4)

a1(0.2)

000 a3(0.2)

0010 a4(0.1)

a5(0.1)

Sort

0.2
0.6 0.4

1
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Sort combine

0.6

Assign code

0

1

Sort combine

0.4 1

0.4 00

01

01

combine Sort combine

1 0.4 1

000 0.2 000

01 0.2

0010
0.2

0.4

0.2

001

0011

1

01

0011
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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
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Image Compression

Variable Length Coding (Huffman Coding)
Example:

Entropy
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A measure of information that captures uncertainity 
[I(e) = log (1/P(e))]
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Image Compression

Variable Length Coding (Huffman Coding)
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DecodingExample:

00111010001

?
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Image Compression

DecodingExample:

00111010001

0 1

a2

a1

a3

a4 a5

0

0

1

1

1

0

Variable Length Coding (Huffman Coding)
Root
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Image Compression

DecodingExample:

00111010001

0 1

a2

a1

a3

a4 a5

0

0

1

1

1

0

Variable Length Coding (Huffman Coding)
Root

a5

a2

a1

a3

a2
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Image Compression
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