
Digital Image Processing
Chapter 8: 

Image Compression-1



Outline

1 Fundamentals

2 Some basic compression method

• Huffman coding

• Arithmetic coding

• LZW coding

• Block Transform coding

• Predictive coding

• …



Reducing the amount of data required to represent

a digital image while keeping information as much

as possible

Image Compression 



Relative Data Redundancy and Compression Ratio 

R

D
C

R
1

1

Relative Data Redundancy Compression Ratio

2

1

n

n
CR 

Types of data redundancy

1. Coding redundancy

2. Spatial and temporal redundancy -- Interpixel redundancy

3. Irrelevant information -- Psychovisual redundancy



Coding Redundancy 

Different coding methods yield different amount of data needed to

represent the same information.

Example of Coding Redundancy : 

Variable Length Coding vs. Fixed Length Coding

Lavg 8 bits/symbol Lavg 1.81 bits/symbol

Concept: assign the longest code word to the symbol with the least probability of 

occurrence.



Spatial and temporal Redundancy 

Interpixel redundancy:

Parts of an image are

highly correlated.

In other words,we can

predict a given pixel

from its neighbor.



Irrelevant information

Most 2-D intensity arrays contain information that is ignored by

the human visual system and/or extraneous to the intended use of

the image.



Measuring Image Information

Measuring information
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Entropy or Uncertainty: Average information per symbol
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Shanon’s first theorem

The image can be represented with as few as entropy
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Fidelity Criteria: how good is the compression algorithm 

-Objective Fidelity Criterion

- RMSE, PSNR

-Subjective Fidelity Criterion:

-Human Rating



Source Encoder and Decoder Models 

Mapper Quantizer Symbol encoder),( yxf

Source encoder

Inverse mapper Symbol decoder

Source decoder

),(ˆ yxf

Reduce

interpixel 

redundancy

Reduce

psychovisual 

redundancy

Reduce

coding 

redundancy



image format, Compress standard


