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ART = Algbraic Reconstruction Technique
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ART = Kaczmarz’s Method for Solving



June 20264/21 P. C. Hansen ART Performance - Why is the Algebraic Reconstruction Technique so Fast?

ART Performance

Test problem: tomo from Regularization Tools with 100×100 image.

ART is the winner after 10 iterations.
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A Bit of Linear Algebra
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Towards Convergence Studies
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Asymptotic Convergence
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The Role of the Eigenvalues

Typical distribution of eigenvalues of G for 
an X-ray CT problem.
Often ρ(G) is extremely close to 1 (and = 1 
in finite precision).
Here,  ρ(G) = 0.9999998937.
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A Zero Eigenvalue of G
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More Zero Eigenvalues of G
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Example from X-Ray CT

The 32 top rows of A 
are mutually structurally 
orthogonal, and they 
are null vectors of G.

Only rows 1 and 2 are 
structurally orthogonal; 
these are the only rows 
of A that are null vectors 
of G.
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Near-Zero Eigenvalues of G
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Another Example: gravity from Reg. Tools

n = 128
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(Near) Zero Eigenvalues when ω ≠ 1

gravity paralleltomo

n = 128 Image is N×N; N = 32; n = 1024
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More Experiments with paralleltomo
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Eigenvector Components
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BONUS – Noise Propagation: Set the Stage
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Noise Propagation: Example
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Noise Propagation: the Noise Error
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Statistics of the Noise Error
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Checking Out
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Appendix: ART History
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