Erica Mason 3/11/15
Conceptualizing Projection Reconstruction

The idea of projection reconstruction is to combine this collection of 1D projections along radial spokes to get the 2D image representation of the object. 

You can do this by back-projecting and overlaying the projections:
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N=size(proj_0,1);

% Project 0 degree data
first_projection=ones(N)*diag(proj_0);
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% Rotate 90 degrees so that data is physically aligned 90 to next input, which is the 90 degree data:
first_projection_rotate90=imrotate(first_projection,90);
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% Load 90 degree data and project this across the rotated 0 degree data:
second_projection=first_projection_rotate90*diag(proj_90);
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% Rotate this data (combination of 90 and 0 degree projections) by 45 degrees to align with next input, which will be the 45 degree data. Rotation of a matrix changes the size of the matrix, so have to crop the edges out to retain the original FOV size
second_projection_rotate45=imrotate(second_projection,-45);
A = round((length(second_projection_rotate45(:,1))-length(second_projection(:,1)))/2);
L = length(second_projection(:,1))-1;
crop=second_projection_rotate45(A:A+L,A:A+L);
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% Load the 45 degree data and project it along the along the cropped + rotated 90 degree/ 0 degree data:
third_projection=crop*diag(proj_45);
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% Rotate this data, which includes projections at 45, 90, and 0 degrees by another 90 degrees to align it with the 135 degree projection data:
third_projection_rotated=imrotate(third_projection,90);
 [image: ]
 
%Load 135 degree data and project along the 90 degree-rotated 45/90/0 data. This now includes all four projections, and we can clearly identify the two tubes:
final_projection=third_projection_rotated*diag(proj_135);
[image: ]
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135" projection in image space
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image15.jpg
back project 0 projection data across full FOV matrix
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rotate 0 projection data by 90"
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project 90" projection data across the transpose of the 0' data
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rotate by 90" and crop to original FOV matrix size
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project 45 projection data onto the sum of projections
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rotate that by 90
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Four-tube phartom
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0 projection in image space
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45" projection in image space

E]

W

50
FOV [pols]

o

T





image18.jpg
0w

oz

0@

o0

ann

005

90" projection in image space
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