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sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
 
 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
line_sh_jp_f = GetLineFromTwoPoints(sh_f, jp_f); 
v = GetPointFromTwoLines(line_sh_jp_f, l); 

 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
line_sh_jp_f = GetLineFromTwoPoints(sh_f, jp_f); 
v = GetPointFromTwoLines(line_sh_jp_f, l); 
 
line_jp_h_v = GetLineFromTwoPoints(jp_head, v); 
 
 

 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
line_sh_jp_f = GetLineFromTwoPoints(sh_f, jp_f); 
v = GetPointFromTwoLines(line_sh_jp_f, l); 
 
line_jp_h_v = GetLineFromTwoPoints(jp_head, v); 
line_sh = GetLineFromTwoPoints(sh_h, sh_f); 
p2  = GetPointFromTwoLines(line_jp_head_v, line_sh); 
 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
line_sh_jp_f = GetLineFromTwoPoints(sh_f, jp_f); 
v = GetPointFromTwoLines(line_sh_jp_f, l); 
 
line_jp_h_v = GetLineFromTwoPoints(jp_head, v); 
line_sh = GetLineFromTwoPoints(sh_h, sh_f); 
p2  = GetPointFromTwoLines(line_jp_head_v, line_sh); 
p3 = sh_h; 
p1 = sh_f; 

 
 
 

 



sh_f = [1504;1447;1]; 
sh_h = [1468;730;1]; 
jp_f = [1997;1175;1]; 
jp_h = [1997;695;1]; 
 
l11 = GetLineFromTwoPoints(m1,m2); 
l12 = GetLineFromTwoPoints(m3,m4); 
l21 = GetLineFromTwoPoints(m1,m3); 
l22 = GetLineFromTwoPoints(m2,m4); 
 
v1 = GetPointFromTwoLines(l11,l12); 
v2 = GetPointFromTwoLines(l21,l22); 
l = GetLineFromTwoPoints(v1,v2); 
 
line_sh_jp_f = GetLineFromTwoPoints(sh_f, jp_f); 
v = GetPointFromTwoLines(line_sh_jp_f, l); 
 
line_jp_h_v = GetLineFromTwoPoints(jp_head, v); 
line_sh = GetLineFromTwoPoints(sh_h, sh_f); 
p3  = GetPointFromTwoLines(line_jp_head_v, line_sh); 
p2 = sh_h; 
p1 = sh_f; 
 
l31 = GetLineFromTwoPoints(m5,m6); 
l32 = GetLineFromTwoPoints(m7,m8) 
v3 = GetPointFromTwoLines(l31,l32); 
p4 = v3; 

 

 
 
 

 



h_prime = norm(p1-p2); 
h_R = norm(p1-p3); 
h_prime_inf = norm(p4-p2); 
h_inf = norm(p4-p3); 





















h_prime = norm(p1-p2); 
h_R = norm(p1-p3); 
h_prime_inf = norm(p4-p2); 
h_inf = norm(p4-p3); 
 
H = H_R * h_prime * h_prime_inf / h_R / h_inf 
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im = imread('rect.png'); 
  
theta = 20/180*pi; 
 
 
R = [cos(theta) -sin(theta); 
     sin(theta) cos(theta)]; 
p = [size(im,2)/2; size(im,1)/2]; 
 
 
 
 
 

 
  
 

θ θ

θ θ



im = imread('rect.png'); 
  
theta = 20/180*pi; 
 
 
R = [cos(theta) -sin(theta); 
     sin(theta) cos(theta)]; 
p = [size(im,2)/2; size(im,1)/2]; 
 
 
 
T = [R -R*t+t;0 0 1]; 
 
 
  
im_warped = ImageWarpingEuclidean(im, T); 
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function im_warped = ImageWarpingEuclidean(im, H) 
  
im = double(im); 
 
 

   
   

   
   
   



function im_warped = ImageWarpingEuclidean(im, H) 
  
im = double(im); 
 
H = inv(H); 
  
[v_x, v_y] = meshgrid(1:(size(im,2)), 1:(size(im,1))); 
h = size(v_x, 1); w = size(v_x,2); 
 
 

   
   

   
   
   



function im_warped = ImageWarpingEuclidean(im, H) 
  
im = double(im); 
 
H = inv(H); 
  
[v_x, v_y] = meshgrid(1:(size(im,2)), 1:(size(im,1))); 
h = size(v_x, 1); w = size(v_x,2); 
 
u_x = H(1,1)*v_x + H(1,2)*v_y + H(1,3); 
u_y = H(2,1)*v_x + H(2,2)*v_y + H(2,3); 
 

   
   

   
   
   



function im_warped = ImageWarpingEuclidean(im, H) 
  
im = double(im); 
 
H = inv(H); 
  
[v_x, v_y] = meshgrid(1:(size(im,2)), 1:(size(im,1))); 
h = size(v_x, 1); w = size(v_x,2); 
 
u_x = H(1,1)*v_x + H(1,2)*v_y + H(1,3); 
u_y = H(2,1)*v_x + H(2,2)*v_y + H(2,3); 
 
im_warped(:,:,1) = reshape(interp2(im(:,:,1), u_x(:), u_y(:)), [h, w]); 
im_warped(:,:,2) = reshape(interp2(im(:,:,2), u_x(:), u_y(:)), [h, w]); 
im_warped(:,:,3) = reshape(interp2(im(:,:,3), u_x(:), u_y(:)), [h, w]); 
  
im_warped = uint8(im_warped); 
 

   
   

   
   
   








        
         

           
                 

θ θ

θ θ








        
         

           
                 

θ θ

θ θ



•

•






        
         

           
                 

θ θ

θ θ




   

    
     
    

   




   

    
     
    

   

      
       

         
             




   

    
     
    

   

      
       

         
             

•

•

•





      
      

       
            





      
      

       
            



    



    
 
 
 
 
 
 



    
 
 
 
 
 
  

 
 
     
 
 



    
 
 
 
 
 
  

 
 
     
 
 



 
 

    
  



    
 
 
 
 
 
  

 
 
     
 
 



 
 

    
  



   
   

   
     



•

•

•



      
      

       
            



•

•

•

•

•

•

•

•

•

•

•

 
 
 
 
 

θ θ

θ θ

 

 

 
 
 
 
 

θ θ

θ θ

 
 
 
  

 
 
 
  





u = [u1'; u2'; u3'; u4']; 
v = [v1'; v2'; v3'; v4']; 
  
% Need at least non-colinear four points 
H = ComputeHomography(v, u); 
  
im_warped = ImageWarping(im, H); 
 



u = [u1'; u2'; u3'; u4']; 
v = [v1'; v2'; v3'; v4']; 
  
% Need at least non-colinear four points 
H = ComputeHomography(v, u); 
  
im_warped = ImageWarping(im, H); 
 

  
u_x = H(1,1)*v_x + H(1,2)*v_y + H(1,3); 
u_y = H(2,1)*v_x + H(2,2)*v_y + H(2,3); 
u_z = H(3,1)*v_x + H(3,2)*v_y + H(3,3); 
  
u_x = u_x./u_z; 
u_y = u_y./u_z; 
  
im_warped(:,:,1) = reshape(interp2(im(:,:,1), u_x(:), u_y(:)), [h, w]); 
im_warped(:,:,2) = reshape(interp2(im(:,:,2), u_x(:), u_y(:)), [h, w]); 
im_warped(:,:,3) = reshape(interp2(im(:,:,3), u_x(:), u_y(:)), [h, w]); 
  
im_warped = uint8(im_warped); 
 



   
   

   
   
   

u_x = H(1,1)*v_x + H(1,2)*v_y + H(1,3); 
u_y = H(2,1)*v_x + H(2,2)*v_y + H(2,3); 



















 
 
 
 
 
 

    



 
 
 
 
 
 





 
 

   
  

 
    
  
  

    



 
 
 
 
 
 





 
 

   
  

 
    
  
  

    



 
 
 
 
 
 





 
 

   
  

 
    
  
  

    



 
 
 
 
 
 





 
 

   
  

 
    
  
  

    

 





 
            
  

       













https://www.youtube.com/watch?v=H6SsB3JYqQg
https://www.youtube.com/watch?v=H6SsB3JYqQg


















 







 









 









 

































 
 
 
 
 
 













 
 
 
 
 
 













 
 
 
 
 
 













 
 
 
 
 
 










