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Analytical Projection
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Fourier Slice Theorem Proof

The 2D Fourier transform of f(x, y) is:

F({,m) = f ) f oof (2, y)e~ A+ Yy

The 1D Fourier transform of pg (t) is:
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Substituting n = w cos 6 al;éjlf = a)jél}_
Pg(w) = F(wcos 8, w sin 9) L(6,t)
L(B,t) ={(x,y) ERXR:xcosf + ysinf = t}




Fourier Slice Theorem

A S8 S
L LD
N o o WY
S o S Ay e
Fourier sampling with Fourier Sampling required by Fast
Slice Theorem Fourier Transform (FFT)




Filtered Backprojection (FBP) Ui S8 viiontab

Backprojection

fop(x,¥) = pg(xcosB + ysin0b)

Po (1)




Filtered Backprojection (FBP) Ui S8 viiontab

backprojection

1 angle 2 angles 3 angles 45 angles 180 angles



Filtered Backprojection (FBP)
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Filtered Backprojection (FBP)
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w;; represents how much v; contributes to p;
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SOme norm

Projection distance

Solve iteratively: Landweber (ART,SART,SIRT), Krylov Subspace (CGLS), ...
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Simultaneous lterative Reconstruction Technique (SIRT)
lteration step:

pE+D) = &) 1 cWTR(p — Wv )

1. Weighted projection difference
2. Weighted backprojection

3. Update

Soves ¥* = argmin,|lp — Wvllg with ||x||, = xTRx
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Observation Negative values in the reconstruction make no sense.

Minimum Constraint: Project all negative values to zero.

v+ = gl aMARTR pw )

0 otherwise

pxp) = {xi "

Breaks mathematical converge theory of SIRT, but improves quality in practice.
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