


•

•

•

•























 
 
 
 
 
 



 
 
 
 
 
 



 
    
           
       

 



 
    
           
       

 



 
 
 
 
 
 



 
    
           
       

 



 
    
           
       

 



 
 
 
 
 
 



 
    
           
       

 

     
     

        
         



 
 
 
 
 
 



 
    
           
       

 

     
     

        
         



 
 
 
 
 
 



 
    
           
       

 

     
     

        
         



 
 
 
 
 
 



 
    
           
       

 

     
     

        
         



   
   


   
      



 
 
 
 
 
 



 
    
           
       

 

     
     

        
         





 
 
 
 
 
 





 
 
 
 
 
 





 
 
 
 
 
 



[Q R] = qr(A) 



 
 
 
 
 
 



[Q R] = qr(A) 




















 

 
 
 
 
 


 

 
 
 
 
 

 
 

 
 
 
 
 



   

   

   

 

 

 







   

   

   

 

 

 








 
 

 
 

 


                
  



 
 
 
 
 
 

 
 

       
 
 



 
 
 
 
 
 

  
  

         
  
  



 
 
 
 
 
 

  
  

         
  
  



 
 
 
 
 
 

  



 
 
 
 
 
 

  

     



 
 
 
 
 
 

  

     

 



 
 
 
 
 
 

  

     

 

     
     

      
         



 
 
 
 
 
 

  

     

 

     
     

      
         



 
 
 
 
 
 

  

     

 

     
     

      
         

               



 
 
 
 
 
 

  

     

 

     
     

      
         

               

 



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  

 
 

          
 
 



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  

 
 

          
 
 

           



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  

 
 

          
 
 



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  

 
 

          
 
 

           



 
 
 
 
 
 

   
   
   
   

 
 
 
   

 

  

       
       
       
  

   
   
   
             



 



  

 
 

          
 
 

           



 
 
 
 
 
 

  
  

         
  
  



 
 
 
 
 
 

             

  
  

         
  
  





















K = 
 
    1317.2         0    1931.8 
         0    1317.2    1146.1 
         0         0          1 











ρ

    



ρ

 ρ

ρ

2 4   ρ ρ ρ

    



ρ

    

2 4  ρ ρ



ρ

    

2 4  ρ ρ

2

2

   
    

    
       

ρ ρ

ρ ρ



2

2

   
    

    
       

ρ ρ

ρ ρ

ρ

    

2 4  ρ ρ















 
 
 
 
 
 



 
    
           
       

 



 
    
           
       

 



 
 
 
 
 
 



 
    
           
       

 





 
    
           
       

 

     
     

        
         

 
 
 
 
 
 





 
    
           
       

 

     
     

        
         

 
 
 
 
 
 



   

 
 
 
 
 
 



      

 
 
 
 
 
 

      



      

 
 
 
 
 
 

      

 



 
 
 
 
 
 



 
 
 
 
 
 

function ComputeCameraFromHomography 
  
f = 1300; 
K = [f 0 size(im,2)/2; 
     0 f size(im,1)/2; 
     0 0 1]; 
  
m11 = [2145;2120;1];m12 = [2566;1191;1]; 
m13 = [1804;935;1];m14 = [1050;1320;1]; 
  
u = [m11(1:2)';m12(1:2)';m13(1:2)'; m14(1:2)']; 
X = [0 0;1 0;1 1;0 1]; 
X = [X ones(4,1)]; % homogeneous coordinate 
  
H = ComputeHomography(u, X) 
  
denom = norm(inv(K)*H(:,1)); 
r1 = inv(K)*H(:,1)/denom; 
r2 = inv(K)*H(:,2)/denom; 
t = inv(K)*H(:,3)/denom; 
  
r3 = Vec2Skew(r1)*r2; 
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