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for i = 1 : length(theta) 
    camera_offset = [radius*cos(theta(i)); radius*sin(theta(i)); 0]; 
    camera_center = camera_offset + center_of_mass'; 
     
    rz = [-cos(theta(i)); -sin(theta(i)); 0]; 
    ry = [0 0 -1]'; 
    rx = [-sin(theta(i)); cos(theta(i)); 0]; 
    R = [rx'; ry'; rz']; 
    C = camera_center; 
    P = K * R * [ eye(3) -C]; 
     
    proj = []; 
    for j = 1 : size(sqaure_point,1) 
        u = P * [sqaure_point(j,:)';1]; 
        proj(j,:) = u'/u(3); 
    end     
end 
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im = imread(‘image.jpg’); 
f = 1224; 
k = -0.08; 
px = size(im,2)/2; 
py = size(im,1)/2; 
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for i = 1 : size(im,1) 
    for j = 1 : size(im,2) 
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[X, Y] = meshgrid(1:(size(im,2)), 1:(size(im,1))); 
h = size(X, 1); w = size(X,2); 
X = X(:); 
Y = Y(:); 
 
pt = [X'; Y']; 
pt = bsxfun(@minus, pt, [px;py]); 
pt = bsxfun(@rdivide, pt, [f;f]); 
r_u = sqrt(sum(pt.^2, 1)); 
pt = bsxfun(@times, pt, 1 + k * r_u.^2); 
pt = bsxfun(@times, pt, [f;f]); 
pt = bsxfun(@plus, pt, [px;py]); 
  
imUndistortion(:,:,1) = reshape(interp2(im(:,:,1), pt(1,:), pt(2,:)), [h, w]); 
imUndistortion(:,:,2) = reshape(interp2(im(:,:,2), pt(1,:), pt(2,:)), [h, w]); 
imUndistortion(:,:,3) = reshape(interp2(im(:,:,3), pt(1,:), pt(2,:)), [h, w]); 
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function GetLineFromTwoPoints 
  
x1 = [1804;934;1]; 
x2 = [1052;1323;1]; 
  
 



function GetLineFromTwoPoints 
  
x1 = [1804;934;1]; 
x2 = [1052;1323;1]; 
  
l = Vec2Skew(x1)*x2; 
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function skew = Vec2Skew(v) 
skew = [0 -v(3) v(2); 
        v(3) 0 -v(1); 
        -v(2) v(1) 0]; 
 



function GetLineFromTwoPoints 
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        v(3) 0 -v(1); 
        -v(2) v(1) 0]; 
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function GetPointFromTwoLines 
  
l1 = [-398;-752;1404124]; 
l2 = [310;-924;303790]; 
x = Vec2Skew(l1)*l2; 
x = x/x(3) 
 
 
x = 
 
    1779.0 
    925.6 
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function ComputeVanishingLine 
  
m11 = [2145;2120;1];m12 = [2566;1191;1]; 
m13 = [1804;935;1];m14 = [1050;1320;1];  
m21 = m11;m22 = m14;m23 = m12;m24 = m13; 
  
l11 = GetLineFromTwoPoints(m11,m12); 
l12 = GetLineFromTwoPoints(m13,m14); 
  
l21 = GetLineFromTwoPoints(m21,m22); 
l22 = GetLineFromTwoPoints(m23,m24); 
  
x1 = GetPointFromTwoLines(l11,l12); 
x2 = GetPointFromTwoLines(l21,l22); 
  
vanishing_line = GetLineFromTwoPoints(x1, x2); 
 





















 
 


 
  

 
 
 
 
 
 

π

 
 
 
  

•

•

•

  



 
 
 
  

 
 
 
  



 
 
 
  

 
 
 
  

 
 
 

 
 
  



 
 
 
  

 
 
 
  

 
 
 

 
 
  

 
 
 
  



 
 
 

 
 
  

 
 
 
  



 
 
 
  





 
 
 

 
 
  

 
 
 
  



 
 
 
  





 
 
 

 
 
  

 
 
 
  



 
 
 
  





 
 
 

 
 
  

 
 
 
  



 
 
 
  

 
 
 
  



 
 
 
  



 
 
 
  

 
 
 
  



 
 
 
  



 
 
 
  

 
 
 
  



 
 
 
   

 
 
 
  



 
 
 
  

 
 
 
  



 
 
 
  



 
 


 
  





 
 
 
  



 
 
 
  


