% MATLAB code for Hadamard transform
clear all;
I=imread('e:\PhDwork\TestImages\peppers256x256ori.tif');
   I=rgb2gray(I);
figure;
imshow(I)
[m,n]=size(I);
q=m/8;r=n/8;
 p=1;r1=1;
j1=1;j2=8;k1=1;k2=8;
while r1<=r
    while p<=q
    c(:,:,p)=I(j1:j2,k1:k2);
    p=p+1;
    k1=k1+8;
    k2=k2+8;
    end
    q=q+32;
    j1=j1+8;
    j2=j2+8;
    k1=1;k2=8;
    r1=r1+1;
end
for i=1:1024
     b(:,:,i)=double(c(:,:,i));
end
for i=1:1024
    h(:,:,i)=b(:,:,i)*hadamard(8);
end
for i=1:1024
    ht(:,:,i)=wthresh(h(:,:,i),'h',100);
end
for i=1:1024
    ih(:,:,i)=ht(:,:,i)/hadamard(8);
end

j11=1;j22=8;p1=1;k11=1;k22=8;
 q1=1;q12=32;
 while q1<=32
    while p1<=q12
    B(j11:j22,k11:k22)=ih(:,:,p1);
    p1=p1+1;
    k11=k11+8;
    k22=k22+8;
    end
    q12=q12+32;
    j11=j11+8;
    j22=j22+8;
    k11=1;k22=8;
    q1=q1+1;
 end
 B=uint8(B);
 figure;
imshow(B)
%Calculation of PSNR
x=uint8(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 code for KL PCA
clear all;
I=imread('D:\PhDwork\TestImages\Lenna256x256ori.tif');
   I=rgb2gray(I);

figure,imshow(I);
I=double(I);
mu=mean(I);
[m n]=size(I);
for i=1:256
    IM(:,i)=I(:,i)-mu(:,i)*ones(m,1);
end
Cx=cov(IM'); %Calculate covariance on data
[R,LAMBDA,Q]=svd(Cx) ;
V=R'*IM;
V(15:m,:)=0;
IR=R*V;
for i=1:256
    Y(:,i)=IR(:,i)+mu(:,i)*ones(m,1);
end
figure,imshow(uint8(Y));
x=I;
y=Y;
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 code for JPEG
clear all;
I=imread('e:\PhDwork\TestImages\lenna256x256ori.tif');
   I=rgb2gray(I);
figure;
imshow(I)
[m,n]=size(I);
q=m/8;r=n/8;
 p=1;r1=1;
j1=1;j2=8;k1=1;k2=8;
while r1<=r
    while p<=q
    c(:,:,p)=I(j1:j2,k1:k2);
    p=p+1;
    k1=k1+8;
    k2=k2+8;
    end
    q=q+32;
    j1=j1+8;
    j2=j2+8;
    k1=1;k2=8;
    r1=r1+1;
end
for i=1:1024
     b(:,:,i)=double(c(:,:,i));
end
for i=1:1024
     bdct(:,:,i)=dct2(b(:,:,i));
end
% quantization matrix for quality of 50
quan=[16 11 10 16 24 40 51 61;12 12 14 19 26 58 60 55;14 13 16 24 40 57 69 56;14 17 22 29 51 87 80 62;
  18 22 37 56 68 109 103 77; 24 35 55 64 81 104 113 92;49 64 78 87 103 121 120 101; 72 92 95 98 112 100 103 99];
 % quan10=[80 60 50 80 120 200 255 255 ;55 60 70 95 130 255 255 255;70 65 80 120 200 255 255 255;70 85 110 145 255 255 255 255;
%90 110 185 255 255 255 255 255;120 175 255 255 255 255 255 255;245 255 255 255 255 255 255 255;255 255 255 255 255 255 255 255];

  
for i=1:1024
     bdct1(:,:,i)=(bdct(:,:,i))./quan;
end
for i=1:1024
    bdct1(:,:,i)=round(bdct1(:,:,i));
end

for i=1:1024
     bidct(:,:,i)=idct2(bdct1(:,:,i).*quan);
end
j11=1;j22=8;p1=1;k11=1;k22=8;
 q1=1;q12=32;
 while q1<=32
    while p1<=q12
    B(j11:j22,k11:k22)=bidct(:,:,p1);
    p1=p1+1;
    k11=k11+8;
    k22=k22+8;
    end
    q12=q12+32;
    j11=j11+8;
    j22=j22+8;
    k11=1;k22=8;
    q1=q1+1;
 end
 B=uint8(B);
 figure;
imshow(B)
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%Calculation of PSNR
x=uint8(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)


