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1 function C = getweights(N,THETA,S)
2 % GETWEIGHTS determine pixel coordinates and weighting coefficients.
3 %   The GETWEIGHTS function returns pixel coordinates of
4 %   the pixels in N x N image grid hit by a line defined
5 %   by angle THETA from the y−axis and distanse S from the
6 %   origin, and the weighting coefficient.
7 %
8 %   [X,Y,W] = GETWEIGHTS(N,THETA,S) returns the pixel coordinates
9 %   in N x N image grid hit by line (S,THETA), and the 

10 %   weighting coefficients.  
11 %
12

13 % Initialise the result matrix.
14 % Result matrix will contain the coordinates of the hit pixels
15 % in row and column indices and the weighting coefficients.
16 C = [];
17

18 % If angle is zero (0) find column only.
19 if (THETA == 0)
20      x = floor(S + N/2 +1);
21      C = [x*ones(N,1), (1:N)’, ones(N,1)];
22      
23 else
24   % Set integer points in cartesian coordinate system.
25   P = −N/2:1:N/2; 
26

27   % Set cosine and sine for this angle.
28   COSINUS = cos(THETA);
29   SINUS = sin(THETA);
30

31   % Calculate x and y in integer points for this angle.
32   X = (S − P*SINUS)/COSINUS;
33   Y = (S − P*COSINUS)/SINUS;
34

35   % Calculate left and rigth limit for indices in the horizontal search.
36   % Notice that indices are positive integers.
37   LEFT = floor(X(N+1) + N/2) + 1;
38   RIGTH = floor(X(1) + N/2) + 1;
39

40   if LEFT <= 0 LEFT=1; end
41   if RIGTH > N+1 RIGTH=N+1; end
42

43   % Search for pixels hit to the right side.
44   for I = LEFT:RIGTH
45     x = I − 1;
46     y = N/2 − floor(Y(I));
47     % Check that pixel is inside the image region
48     if x > 0 & x <= N & y > 0 & y <= N
49        % Compute delta x and y.
50        DX = P(I) − X(N + 1 − (y−1));
51        DY = 1 − (Y(I) − floor(Y(I)));
52        if DX > 1 | DX < 0 DX = 1; end
53        if DY > 1 | DY < 0 DY = 1; end
54        LOI = sqrt(DX^2 + DY^2);
55

56        % Add coordinates and the coefficient in the result vector.
57        C = [C ; x, y, LOI];
58     end
59   end
60

61   % Calculate top and bottom limit for indices in the vertical search.
62   TOP = floor(Y(1) + N/2) + 1;
63   BOTTOM = floor(Y(N+1) + N/2) + 1;
64

65   if TOP > N+1 TOP = N+1; end
66   if BOTTOM < 1 BOTTOM = 1; end 
67

68   % Search for pixels hit to the bottom.
69   for I = TOP:−1:BOTTOM
70     x = floor(X(I)) + N/2 + 1;
71     y = N + 1 − I;
72     % Check that pixel is inside the image region
73     if x > 0 & x <= N & y > 0 & y <= N
74        % Compute delta x and y.
75        DX = X(I) − floor(X(I));
76        DY = Y(x) − P(I);
77        if DX > 1 | DX < 0 DX = 1; end
78        if DY > 1 | DY < 0 DY = 1; end
79        LOI = sqrt(DX^2 + DY^2);
80

81        % Add coordinates and the coefficient in the result vector.
82        C = [C ; x, y, LOI];
83     end
84   end
85 end
86

87 % Normalize the weighting coefficients.
88 if(length(C) > 0)
89  C(:,3) = C(:,3)./sqrt(2);
90 end
91

92 return
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