
Transform Coding

JPEG Lossy Image Compression Using DCT

Block Transform:
Input: nxn block
Output: nxn block
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x =
    16     2     3    13
     5    11    10     8
     9     7     6    12
     4    14    15     1

>> y = dct2(x)
y =
   34.0000         0         0         0
         0         0   13.5140         0
         0    3.3785         0    2.9302
         0         0   11.7206         0

>> (norm(x,'fro'))^2
ans =
        1496

>> (norm(y,'fro'))^2
ans =
   1.4960e+03   (energy is preserved)

>> x_bar = idct2(y)
x_bar =
   16.0000    2.0000    3.0000   13.0000
    5.0000   11.0000   10.0000    8.0000
    9.0000    7.0000    6.0000   12.0000
    4.0000   14.0000   15.0000    1.0000

Block-based lossy compression using DCT and Quantization
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https://en.wikipedia.org/wiki/Quantization_(image_processing)

quant_coeff (i, j) = round (dct_coeff (i, j) / Quant_Matrix (i,j));

dequant_block(i, j) = quant_coeff (i, j) x Quant_Matrix (i, j);

>> I = imread('coins.png');
>> imshow(I)
>> J = dct2(I);
>> whos J
  Name        Size              Bytes  Class     Attributes
  J         246x300            590400  double              

>> whos I
  Name        Size             Bytes  Class    Attributes

   Lecture 24 Page 4    

https://en.wikipedia.org/wiki/Quantization_(image_processing)


  Name        Size             Bytes  Class    Attributes
  I         246x300            73800  uint8              

>> max(J(:))
ans =
   2.7975e+04

>> min(J(:))
ans =
  -4.2375e+03

>> sum(I(:))/(sqrt(246*300))
ans =
   2.7975e+04

>> J(1:1)
ans =
   2.7975e+04

>> (max(J(:)))^2/(norm(double(I),'fro')^2)
ans =
    0.7725
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>> figure; imagesc(log10(abs(J))); 
>> colorbar;

>> isequal(uint8(K), I)
ans =
  logical
   1

>> K = idct2(J);
>> whos K
  Name        Size              Bytes  Class     
Attributes
  K         246x300            590400  double 
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