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2D and 3D Computed Tomography 3D



2D Projections
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X ray Tomography and Radon Transform   Z I = g (r , φ) = − ln f (x, y ) dl I 0 Lr ,φ ZZ g (r , φ) = f (x, y ) δ(r − x cos φ − y sin φ) dx dy



150



100



y



f(x,y)



50



D



0



x



−50



−100



f (x, y )-



−150



−150



−100



−50



phi



0



50



100



-g (r , φ)



RT



150



60



p(r,phi)



40 315



IRT ? =⇒



270 225 180 135 90 45



20



0



−20



−40



−60



0 r



−60



−40



−20



0



20



40



60



4 / 36



Analytical Inversion methods
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Limitations : Limited angle or noisy data
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Limited angle or noisy data
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Accounting for detector size



◮



Other measurement geometries : fan beam, ...
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Limitations : Limited angle or noisy data −60
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CT as a linear inverse problem Fan beam X−ray Tomography −1
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Classical methods in CT
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H is a huge dimensional matrix of line integrals
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Hf is the forward or projection operation



◮



H t g is the backward or backprojection operation



◮



◮



◮



(H t H)−1 H t g is the filtered backprojection minimizing kg − Hf k2 Iterative methods :   fb(k+1) = fb(k) + α(k) H t g − H fb(k) is the Least squares iterative reconstruction method Regularization : J(f ) = kg − Hf k2 + λkDf k2 .
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Inversion : Deterministic methods Data matching ◮
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