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NOISE PROPAGATION IN REGULARIZING ITERATIONS
FOR IMAGE DEBLURRING *

PER CHRISTIAN HANSEN AND TOKE KOLDBORG JENSEN

Abstract. We use the two-dimensional discrete cosine transform tystiow the noise from the data enters
the reconstructed images computed by regularizing itergtithat is, Krylov subspace methods applied to discrete
ill-posed problems. The regularization in these methodsbiained via the projection onto the associated Krylov
subspace. We focus on CGLS/LSQR, GMRES, and RRGMRES, asaw®lINRES and MR-l in the symmetric
case. Our analysis shows that the noise enters primariheifiorm of band-pass filtered white noise, which appears
as “freckles” in the reconstructions, and these artifactgpaesent in both the signal and the noise components of the
solutions. We also show why GMRES and MINRES are not suitechfage deblurring.
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