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im1 = imread('lindhall_left.png'); 
im2 = imread('lindhall_right.png'); 
  
f = 1224; 
px = size(im1,2)/2; 
py = size(im1,1)/2; 
  
K = [f 0 px; 0 f py; 0 0 1]; 
   
u2 = [1275 1095;      1291 812; 
      400 666;      359 1054]; 
  
u1 = [3564 1205;      3525 817; 
      2624 896;      2629 1184]; 
   
H = ComputeHomography(u1,u2); 
H = H/H(3,3); 
R = inv(K) * H * K; 
detR = det(R) 
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H = ComputeHomography(u1,u2); 
H = H/H(3,3); 
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detR = det(R) 
 
R = 1/detR^(1/3) * R 
det(R) 
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m = 1.2; 
d = 0.3; 
  
x = 4*(rand(100,1)-.5); 
y = m*x + d + randn(size(x)); 
  
A = [x ones(size(x))]; 
b = y; 
  
u = A\b; 
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cx = 0.3; 
cy = 0.5; 
r = 1; 
  
theta = 0:0.1:2*pi+0.1; 
theta = theta'; 
x = cos(theta) + cx + 0.05*randn(size(theta)); 
y = sin(theta) + cy + 0.05*randn(size(theta)); 
  
A = [2*(x(2:end)-x(1)) 2*(y(2:end)-y(1))]; 
b = x(2:end).^2-x(1)^2 + y(2:end).^2-y(1)^2; 
u = A\b; 
dist = [x y] - ones(size(x)) * [u(1) u(2)]; 
dist = dist'; 
dist = mean(sqrt(sum(dist.^2))); 
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function H = ComputeHomography(u, X) 
  
A = []; 
for i = 1 : size(u,1) 
    A = [A; X(i,:) zeros(1,3) -u(i,1)*X(i,:)]; 
    A = [A; zeros(1,3) X(i,:) -u(i,2)*X(i,:)]; 
end 
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function H = ComputeHomography(u, X) 
  
A = []; 
for i = 1 : size(u,1) 
    A = [A; X(i,:) zeros(1,3) -u(i,1)*X(i,:)]; 
    A = [A; zeros(1,3) X(i,:) -u(i,2)*X(i,:)]; 
end 
  
[u, d, v] = svd(A); 
h = v(:,end); 
H = [h(1:3)'; h(4:6)'; h(7:9)']; 
H = H/norm(H); 
 



im1 = imread('keller_left.png'); 
im2 = imread('keller_right.png'); 
  
im_warped = zeros(2000,4000,3); 
  
u1 = [2806 1004;      2456 753; 
      1677 1234;      2325 1474]; 
   
u2 = [1483 1541;      1948 997; 
      860 843;      587 1316]; 
  
u1 = [u1 ones(4,1)]; 
u2 = [u2 ones(4,1)]; 
  
H1 = ComputeHomography(u2, u1); 
H2 = ComputeHomography(u1, u2); 
  
im_warped1 = ImageWarping(im1, H1); 
im_warped2 = ImageWarping(im2, H2); 
  
im_1 = 0.5*im_warped1 + 0.5*im2; 
im_2 = 0.5*im_warped2 + 0.5*im1; 
 


