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What is DCT? 

 The DCT, is often used in signal and 

image processing, especially for lossy 

data compression, because it has a 

strong "energy compaction" property. 

 Most of the signal information tends to 

be concentrated  in a few low-

frequency components of the DCT. 
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shift  -128 

The original image 



After DCT 

We can see that the high value 

components are concentrated in the 

upper left part 



Quantization Matrix 

After Quantization 



Sequence of coding 

Zig-Zag Pattern 

[-25 2 0 -3 -1 -7 1 -4 0 -3 1 0 5 0 2 0 0 

-1  2 0 -1 0 0 0 -1 -1 0 0 0 0 … 0] 

 

            38 zeros 

             EOB 

       (End of Block) 



[-25 2 0 -3 -1 -7 1 -4 0 -3 1 0 5 0 2 0 0 

-1  2 0 -1 0 0 0 -1 -1 EOB] 

Huffman 

coding 

11000110   0101   11100100   000   100000    

    (-25)        (2)         (-3)        (-1)      (-7) 

001   100011   11100100   001   1111001101    

(1)       (-4)           (-3)       (1)          (5) 

11100110   110110   0110   11000   1110100    

     (2)           (-1)       (2)       (-1)         (-1) 

000   1010 

(-1)   (EOB) 



11000110   0101   11100100   000   100000    

       8           4             8           3         6 

001   100011   11100100   001   1111001101    

  3         6              8           3            10 

11100110   110110   0110   11000   1110100    

      8               6         4          5            7 

000   1010 

  3        4 

Total length of code 

    =8+4+8+3+6+3+6+8+3 

      +10+8+6+4+5+7+3+4 

    =96 bits 

Total length of the original 

image 

    =8×8×8 bits=512 bits Compression ratio = 512 : 96 = 5.3 : 1 



After inverse quantization 

After inverse DCT 



Output image Original image 

Error 

RMSerror = 6.7315 
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