
% gda04_06
 
% simple figures of rays crossing a box
% supports Figure 4.6
 
% Part 1: coarse grid
 
clear all;
 
figure(1);
clf;
set(gca,'LineWidth',3);
set(gca,'FontSize',14);
hold on;
 
% box has auxially variables (x,y)
xmin=0;
xmax=2;
ymin=0;
ymax=2;
plot( [xmin, xmax, xmax, xmin, xmin]', [ymin, ymin, ymax, ymax, ymin], 'k-', 'LineWidth', 2);
 
% box contains a circular object
Nth=101;
R=0.9;
x0 = 1.0;
y0 = 1.0;
th = 2*pi*[0:Nth]'/(Nth-1);
x = x0+R*sin(th);
y = y0+R*cos(th);
axis( [xmin, xmax, ymin, ymax]' );
axis off;
axis equal;
plot( x, y, 'm-', 'LineWidth', 4 );
 
% rays are generated randomly
Nr=21;
x1 = random('Uniform', xmin, xmax, Nr, 1);
x2 = random('Uniform', xmin, xmax, Nr, 1);
for i=[1:Nr]
    plot( [x1(i), x2(i)]', [ymin, ymax]', 'b-', 'LineWidth', 2);
end
y1 = random('Uniform', ymin, ymax, Nr, 1);
y2 = random('Uniform', ymin, ymax, Nr, 1);
for i=[1:Nr]
    plot( [xmin, xmax]', [y1(i), y2(i)]', 'b-', 'LineWidth', 2);
end
 
% (x,y) grid is superimosed on the box
Ng = 7;
xg = xmin + (xmax-xmin)*[0:Ng-1]'/(Ng-1)';
yg = ymin + (ymax-ymin)*[0:Ng-1]'/(Ng-1)';
for i=[2:Ng-1]
    plot( [xg(1), xg(Ng)], [yg(i), yg(i)]', 'k-', 'LineWidth', 2 );
end
for i=[2:Ng-1]
    plot( [xg(i), xg(i)]', [yg(1), yg(Ng)], 'k-', 'LineWidth', 2 );
end



% Figure 4.6 Hypothetical tomography experiment with (A) large voxels.
 
% Part 2: fine grid
 
 
figure(2);
clf;
set(gca,'LineWidth',3);
set(gca,'FontSize',14);
hold on;
 
% box has auxially variables (x,y)
xmin=0;
xmax=2;
ymin=0;
ymax=2;
plot( [xmin, xmax, xmax, xmin, xmin]', [ymin, ymin, ymax, ymax, ymin], 'k-', 'LineWidth', 2);
 
% box contains a circular object
Nth=101;
R=0.9;
x0 = 1.0;
y0 = 1.0;
th = 2*pi*[0:Nth]'/(Nth-1);
x = x0+R*sin(th);
y = y0+R*cos(th);
axis( [xmin, xmax, ymin, ymax]' );
axis off;
axis equal;
plot( x, y, 'm-', 'LineWidth', 4 );
 



% use same rays as in Part 1
for i=[1:Nr]
    plot( [x1(i), x2(i)]', [ymin, ymax]', 'b-', 'LineWidth', 2);
end
for i=[1:Nr]
    plot( [xmin, xmax]', [y1(i), y2(i)]', 'b-', 'LineWidth', 2);
end
 
% (x,y) grid is superimosed on the box
Ng = 21;
xg = xmin + (xmax-xmin)*[0:Ng-1]'/(Ng-1)';
yg = ymin + (ymax-ymin)*[0:Ng-1]'/(Ng-1)';
for i=[2:Ng-1]
    plot( [xg(1), xg(Ng)], [yg(i), yg(i)]', 'k-', 'LineWidth', 2 );
end
for i=[2:Ng-1]
    plot( [xg(i), xg(i)]', [yg(1), yg(Ng)], 'k-', 'LineWidth', 2 );
end

% Figure 4.6 Hypothetical tomography experiment with (B) small voxels.
% The small voxel case not only has better spatial resolution but also higher
% variance, as fewer rays pass through each voxel, leaving less opportunity for measurement
% error to average out. MatLab script gda04_06. 


