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•Image compression has become necessary 
because of the amount of data generated by 
image representation

•Handling too much data can cause a lack in 
performance and may even be unnecessary
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•Partial loss of 
original data

•Ex. Jpeg

•Recovery of all 
original data

•Ex. Gif
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•Transforms pixel values into frequency 
coefficients 

•Separates the basic features from the fine 
detail of an image
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8x8 Image Sample DCT Transform

•The human visual system is more sensitive to information at low frequencies

• Image energies are compressed into the lower frequency areas

DCT 
Process



•Where the compression becomes lossy

•Discards information that is visually 
insignificant by setting the DCT coefficients 
that are near zero to zero

•Done by dividing by the quantum table 
during compression and multiplying by the 
quantum table during decompression

�  � � ! �" � ! � � �



After quantization the lossy process has set the values close to
zero, to zero, which allows a more efficient compression by the 

Huffman algorithm
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Quantization 
Process



•Compression algorithm which takes 
advantage of repetitive values by 
assigning shorter codewords to values 
that occur frequently and long codewords 
to values that occur infrequently

•Its main approach is the use of binary 
trees
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From the Quantized 
Matrix we got

Object Frequency
0 58
-1 4
-2 1
15 1

Quantized Matrix
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Object Codewords
0 0
-1 10
-2 110
15 111

Huffman Tree for the 
example matrix

Codewords for the 
example values

The algorithm will put the values in the 
tree in a way that the most frequent 
values will have the shortest path in the 
tree, making the codeword shorter
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This

E9A2800000000000h

1110100110100010100000
0000000000000000000000
00000000000000000000

becomes this

and stored in a computer 
could become this

64 Bytes

Just 8 Bytes
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Original Picture
Picture with DC 
component only

The original picture has all its frequencies while the 
compressed picture has been reconstructed with only the 

10 lowest and lowest frequency, respectively
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Picture with DC coefficient 
and 9 lowest AC coefficients
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•Compression process finalized

•DCT

•Quantization

•Huffman

•Storing

•Decompression routines completed

•Quantization

•Huffman

•Decompression routines remaining

•IDCT

•Decompressed data visualization 



Questions?


