Reconstruction Technigue
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Projection in Cartesian

projectie”

and polar system:
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Projection in Cartesian and polar system:

In the (t,s) coordinate :
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Algebraic (lterative) Reconstruction Technigue
(ART)
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Algebraic (lterative) Reconstruction Technigue
(ART)

We have originally output from detector:

NEW




Algebraic (lterative) Reconstruction Technigue
(ART)




ART Algorithm

For each actual projection prO(l), predict pixel value and obtain
predicted pr@p(l) value

e, =[Pr2(0)=Pr, ()|IN, (0)

fPo(x y) = fP(xy)+e"(4)
fFPR(x,y) =P (x, y)xe? (/)




ART Algorithm

Where :
pr,” (1) = > w(x, y)f °(x, y)
f P(x,y) is predicted pixel value
w(X,y) Isaweight corresponding to area
of pixel withinth e width of each

projection line pr
N,(¢) Is the sum of w(Xx,y)along each pr




Fourier Slice Theorem:
1D Fourier transform of a parallel projection is equal to a

slice of 2D FT of the original object

Fourier transform

space domain frequency domain




Fourier Slice Theorem:

FT of pr, (/)

2D FT of object:

F(u,v) = _[ I f(x, y)e 17 dxdy




I Fourier Slice Theorem: I

1D FT of object along line v=0 or 6=0
F(u,0) = j j f(x,y)e ™ dxdy

F(u,0) = | pr,(x)e "**dx =S, ,(u)




FT of Pry(£) in (I, s) coordinate system:
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J‘J‘ f (X, y)e—jZmN(xcosmysin@)dXdy _




Summing 1D FT of projections of object at a number
of angles gives an estimate of 2D FT of the object
(projections are inserted along radial lines)

frequency domaln




21|Ww|/K (K=180)
w = V(u2=v?)
Deconvolution filter




Algorithm for FT reconstruction:

1) For each angle 0 between 0 to 180 for all (1)

2) Measure projection pr,

3) Fourier transform it to find S

4) Multiply it by weighting function 2z|w|/K (K=180)
(ie. filtering (weighting) each FT data lines to estimate a pie-shaped
wedge from line)

5- Inserting data from all projections into 2D FT place

6- Doing interpolation in frequency domain to fill the gap in high
frequency regions.

5) Inverse FT
6) Interpolation data if necessary




Continuous and discrete version of the Shepp and Logan
filter to reduce the emphasis given by HF components




