
close all; 
clc; 
  
I = imread('IMG_3567.PNG');                              %target image 
to be displayed 
I = im2double(I); 
pixel = 22;    % m in the model 
scale = 0.75;  %alpha in the optical model  
 II = zeros([size(I,1)+pixel,size(I,2),size(I,3)]);      %output image 
before optimization 
 II(1:size(I,1),:,:)=I; 
 II(pixel+1:size(II,1),:,:)=II(pixel+1:size(II,1),:,:)+I*scale; 
 figure,imshow(II); 
  
x = zeros(size(I)); 
tr = diag(linspace(1,1,size(I,1)-1),1)^pixel;  %shift matrix, S in 
optical model 
Iunit = diag(linspace(1,1,size(I,1)));         %identity matrix, I in 
optical model 
for i=1:size(I,2) 
    for j =1:size(I,3) 
        x(:,i,j) = 
lsqlin((Iunit+scale*tr),I(:,i,j),[],[],[],[],zeros(size(I,1),1));      
%least square solver wiht constraint X>=0 
    end 
end 
  
figure,imshow(x) 
  
II2 = zeros(size(I));                          %output image after 
optimization 
II2(:,:,1) = x(:,:,1)+scale*tr*x(:,:,1); 
II2(:,:,2) = x(:,:,2)+scale*tr*x(:,:,2); 
II2(:,:,3) = x(:,:,3)+scale*tr*x(:,:,3); 
  
figure,imshow(II2); 
  
trx = zeros(size(I));                          %secondary virtual image 
trx(:,:,1) = scale*tr*x(:,:,1); 
trx(:,:,2) = scale*tr*x(:,:,2); 
trx(:,:,3) = scale*tr*x(:,:,3); 
 
	
  


