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Image Compression
Transform Coding 
Transformation
• Represent information in anther space
• Identify and remove correlation
• Quantization of transform coefficients
   Information loss!
Example
  time/space       frequency 

(Fourier Transform)
Inverse transformation
• Bring back information in the original space
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Image Compression
Transform Coding 
Fourier Transform (Review)

A function as sum of sines and cosines
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Image Compression
Transform Coding 
Fourier Transform (Review)
Mathematically

Forward

Inverse

Discrete Fourier Transform
Fast Fourier Transform (FFT)
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Image Compression
Transform Coding 
Discrete Cosine Transform
 Popular transform for its performance and efficiency
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Image Compression
Transform Coding 
Discrete Cosine Transform
Forward transform

Inverse transform
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Image Compression
Transform Coding 
Discrete Cosine Transform
Energy compaction
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Image Compression
Transform Coding 
Pipeline

Compression

Decompression
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Image Compression
Transform Coding 
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Image Compression
Transform Coding 
Why sub image (nxn)? 

• Computational benefit 
• Typically 8x8, 16x16
• Error is not very high
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Image Compression
Transform Coding 
Why sub image (nxn)? 

• Computational benefit 
• Typically 8x8, 16x16
• Error is not very high

Which transform? 
• Low error for the same 
number of coefficients
• Computationally fast
• DCT is preferred
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Image Compression
Transform Coding 
Quantization Schemes

AC
• Global thresholding 
• Local thresholding
• For each block M out of N 
coefficients to retain

DC
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Image Compression
Transform Coding 
In general 1D transform
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Image Compression
Transform Coding 
In general

Source: http://eeweb.poly.edu/~yao/EL5123/lecture10_TransformCoding_JPEG.pdf
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Image Compression
Transform Coding 
In general

Coefficients

Basis Vectors
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Image Compression
Discrete Cosine TransformTransform Coding 

1D transform
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Image Compression
Discrete Cosine TransformTransform Coding 

1D transform
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Image Compression
In general 2D transformTransform Coding 

Input  

Transform Coefficients  

Inverse 
Transform  
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Image Compression
Transform Coding 

Discrete Cosine Transform

2D transform
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Image Compression

Discrete Cosine Transform

Transform Coding 
2D transform

8x8 DCT Basis Images
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Image Compression

(Karhunen-Loeve Transform KLT)
Transform Coding 
Hotelling Transform

Covariance Matrix
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Image Compression

(Karhunen-Loeve Transform KLT)
Transform Coding 
Hotelling Transform

Inverse Transform
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Image Compression

(Karhunen-Loeve Transform KLT)
Transform Coding 
Hotelling Transform

Covariance Matrix is a Diagonal Matrix
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Image Compression

(Karhunen-Loeve Transform KLT)
Transform Coding 
Hotelling Transform

Inverse Transform
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Image Compression

(Karhunen-Loeve Transform KLT)
Transform Coding 
Hotelling Transform

Geometrically

Principal Component Analysis 
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Image Compression
Transform Coding 
Pipeline

Compression

Decompression
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Image Compression
Transform Coding 
Pipeline Compression
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Image Compression
Transform Coding 
Pipeline Compression

Typically 
8x8 or 16x16
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Image Compression
Transform Coding 
Pipeline Compression

Discrete Fourier Transform
Discrete Cosine Transform
Karhunen-Loeve Transform 
…..
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Image Compression
Transform Coding 
Pipeline Compression

Threshold Coding
Zonal Coding
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Image Compression
Transform Coding 
Pipeline Compression

Variable Length 
Coding (Huffman)
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Image Compression
Transform Coding 
Pipeline Compression

Decompression
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Image Compression
Transform Coding 
Pipeline Compression

Decompression
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Image Compression
Transform Coding 
Pipeline Compression

Decompression
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Image Compression
Transform Coding 
Pipeline Compression

Decompression
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