
% MATLAB program for VQ DCT
for i=1:4096
 h(:,:,i)=double(c(:,:,i));
t(:,:,i)=dct2(h(:,:,i));	% Apply DCT on the training Samples.   
 end

for i=1:4096                             % 
    a(:,:,i)=double(t(:,:,i));
    g=a(:,:,i);
    rr=reshape(g,1,16);
    X(:,i)=rr;
end
    
%%%%%%%%%%% Give X as training vectors to LBG based VQ in dspquant2. Get
%%%%%%%%%%% finalCB as codebook in workspace of size 1024.
for i=1:1024
     a=round(finalCB(:,i));
    e=reshape(a,4,4);
    CB(:,:,i)=double(e);
end
%%%%%%%%%%COMPRESSION AND DECOMPRESSION 
I=imread(‘peppers..tif');
I=rgb2gray(I);
figure;
imshow(I);
[m,n]=size(I);
q=m/4;r=n/4;
 p=1;r1=1;
j1=1;j2=4;k1=1;k2=4;
while r1<=r
    while p<=q
    d(:,:,p)=I(j1:j2,k1:k2);
    p=p+1;
    k1=k1+4;
    k2=k2+4;
    end
    q=q+64;
    j1=j1+4;
    j2=j2+4;
    k1=1;k2=4;
    r1=r1+1;
end
for i=1:4096
     b(:,:,i)=dct2(double(d(:,:,i)));  % Applying DCT on testing image Samples
end
%program for euclidean distance measurement
%%%%%%%%%%%%%%%%
z=1;
for u=1:4096
     for v=1:1024
          x=b(:,:,u);
          y=CB(:,:,v);
          diff=x-y;      
          diffsq= diff.*diff;
          diffsum= sum(sum(diffsq));
          dist=sqrt(diffsum);
          dis(v)=dist;
              
     end
                distan=min(dis);
          for vv=1:1024
              if (distan==dis(vv))
                  v1=vv;
              end
          end

          CB1(:,:,z)=idct2(CB(:,:,v1));  %% Inverse DCT Program	  
          z=z+1;
end
 % program for reconstruction
j11=1;j22=4;p1=1;k11=1;k22=4;
 q1=1;q12=64;
 while q1<=64
    while p1<=q12
    B(j11:j22,k11:k22)=CB1(:,:,p1);
    p1=p1+1;
    k11=k11+4;
    k22=k22+4;
    end
    q12=q12+64;
    j11=j11+4;
    j22=j22+4;
    k11=1;k22=4;
    q1=q1+1;
 end
 B=uint8(B);
 figure;
imshow(B)
x=I;
y=B;
diff=double(x)-double(y);                      % difference of two images
diffsq= diff.*diff;
diffsum= sum(sum(diffsq));
% diffsum= sum(diffsum);
MSE=diffsum/(256*256);
% MSE=diffsum/128;
r= 65025/MSE;
PSNR=10*log10(r);
sprintf(' The MSE is %f',MSE)
sprintf('The PSNR is %f dB',PSNR)


%MATLAB program for VQ LBG
clear all;
A=imread('trainigimage.tif');   % Read training image
A=rgb2gray(A);                       % convert in gray
[m,n]=size(A);
q=m/4;r=n/4;                           % Divide image into blocks of 4x4 
 p=1;r1=1;
j1=1;j2=4;k1=1;k2=4;
while r1<=r
    while p<=q
    c(:,:,p)=A(j1:j2,k1:k2);
    p=p+1;
    k1=k1+4;
    k2=k2+4;
    end
    q=q+64;
    j1=j1+4;
    j2=j2+4;
    k1=1;k2=4;
    r1=r1+1;
end	
%%%%%%%%%%%   
for i=1:4096                                % to make the count starting from 1 to 4096
    a(:,:,i)=double(c(:,:,i));
    g=a(:,:,i);
    rr=reshape(g,1,16);     % convert 4x4 blocks into 16x4096 matrix for the training purpose
    X(:,i)=rr;
end
%%%%%%%%%%% Give X as training vectors to LBG based VQ in dspquant2. Get
% finalCB as codebook in workspace or load finalCB.mat file provided along
% with this program.
 for i=1:1024                    %  Size of the codebook 1024
     a=round(finalCB(:,i));
    a=uint8(a);
    e=reshape(a,4,4);            % Codebook is designed for 4x4, one can have 1x16 size %%%%%%%%%%%codevecotr also	               
    CB(:,:,i)=double(e);
end
%%%%%%%%%%%	 COMPRESSION AND DECOMPRESSION
I=imread('peppers.tif');  % Read image to be compressed
I=rgb2gray(I);
figure;
imshow(I);
[m,n]=size(I);           % Divide into blocks of 4x4. Other MATLAB functions can also be         
                                  %%% used for dividing image into blocks 
q=m/4;r=n/4;
 p=1;r1=1;
j1=1;j2=4;k1=1;k2=4;
while r1<=r
    while p<=q
    d(:,:,p)=I(j1:j2,k1:k2);
    p=p+1;
    k1=k1+4;
    k2=k2+4;
    end
    q=q+64;
    j1=j1+4;
    j2=j2+4;
    k1=1;k2=4;
    r1=r1+1;
end
for i=1:4096               % 4096 blocks from 256 x256 image
     b(:,:,i)=double(d(:,:,i));
end
%% program for Euclidean distance measurement (Searching for  proper codevector 
z=1;
for u=1:4096
     for v=1:1024
          x=b(:,:,u);
          y=CB(:,:,v);
          diff=x-y;      
          diffsq= diff.*diff;
          diffsum= sum(sum(diffsq));
          dist=sqrt(diffsum);
          dis(v)=dist;
               
     end     
           distan=min(dis);
          for vv=1:1024
              if (distan==dis(vv))
                  v1=vv;
              end
          end
 
          CB1(:,:,z)=CB(:,:,v1);
          z=z+1;
end
 %  %% Program for reconstruction of the image (Decompressed Image)
j11=1;j22=4;p1=1;k11=1;k22=4;
 q1=1;q12=64;
 while q1<=64
    while p1<=q12
    B(j11:j22,k11:k22)=CB1(:,:,p1);
    p1=p1+1;
    k11=k11+4;
    k22=k22+4;
    end
    q12=q12+64;
    j11=j11+4;
    j22=j22+4;
    k11=1;k22=4;
    q1=q1+1;
 end
 B=uint8(B);
 figure;
imshow(B)                     %% Display reconstructed image.
%% Calculate MSE and PSNR for quality Assessment.
x=I;
y=B;
diff=double(x)-double(y);                      % difference of two images
diffsq= diff.*diff;
diffsum= sum(sum(diffsq));
% diffsum= sum(diffsum);
MSE=diffsum/(256*256);
% MSE=diffsum/128;
r= 65025/MSE;
PSNR=10*log10(r);
sprintf(' The MSE is %f',MSE)
sprintf('The PSNR is %f dB',PSNR)


% MATLAB program for VQ SOFM
clear all;
A=imread('trainingimage.tif');
A=rgb2gray(A);
[m,n]=size(A);
q=m/4; r =n/4;   % Divide image into blocks of 4x4, which will be trained by SOFM
 p=1;r1=1;
j1=1;j2=4;k1=1;k2=4;
while r1<=r
    while p<=q
    c(:,:,p)=A(j1:j2,k1:k2);
    p=p+1;
    k1=k1+4;
    k2=k2+4;
    end
    q=q+64;
    j1=j1+4;
    j2=j2+4;
    k1=1;k2=4;
    r1=r1+1;
end

for i=1:4096                                   % total 4096 blocks
    a(:,:,i)=double(c(:,:,i));
end
for i=1:4:4096         % Select one vector after every 4 vectors , total 1024 are taken for %%%%%%%training 
    net= newsom([0 255 0 255 0255 0255;0 255 0 255 0255 0255; 0 255 0 255 0255 0255; 0 255 0 255 0255 0255],[4]);   %% Formation of SOFM neural network , 0 255 is range of the %%% input pixel values for 4 rows
    net.trainParam.epochs =100;
     net = train(net, a(:,:,i));    %% Start training 
     CB(:,:,in) = net.iw{1,1};	   %% Weights acts as codevectors , transfer into codebook
     sprintf('block=%d', i)   %%% Display Block number 
end	



