
Digital Image Processing

Image Compression
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Relative Data Redundancy

► Let b and b’ denote the number of bits in two representations of the 
same information, the relative data redundancy R is 

           R = 1-1/C

    C is called the compression ratio, defined as

           C = b/b’

e.g., C = 10, the corresponding relative data redundancy of the larger 
representation is 0.9, indicating that 90% of its data is redundant
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Why do we need compression?

► Data storage

► Data transmission
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How can we implement compression?

► Coding redundancy
    Most 2-D intensity arrays contain more bits than are needed to represent 

the intensities

► Spatial redundancy: elements that are duplicated within a structure, 
such as pixels in a still image and bit patterns in a file. Exploiting spatial 
redundancy is how compression is performed. 

► Temporal redundancy: pixels in two video frames that have the same 
values in the same location. Exploiting temporal redundancy is one of the 
primary techniques in video compression.

► Irrelevant information
    Most 2-D intensity arrays contain information that is ignored by the human 

visual system
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Examples of Redundancy
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Coding Redundancy
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Spatial and Temporal Redundancy
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Spatial and Temporal Redundancy
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Measuring Image Information
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Measuring Image Information
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Measuring Image Information
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Image Compression Models

Mapper: Reduce spatial and temporal redundancy e.g. run-length coding

Quantizer: Reduces the quality in accord with predefined fidality criteria  (irreversible)

Symbol coder: Generates a fixed or variable length code to represent  quantizer output.

Decoder, Inverse of Encoder’s Mapper and coder.
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Image Compression Standards
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Some Basic Compression Methods:
Huffman Coding
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Some Basic Compression Methods:
Huffman Coding


