Universita degli Studi dell'Insubria

Corso di Laurea in Matematica- Corso di Laurea Bistica in Matematrica
Analisi Numerica Ill - Metodi Numerici in Informata

Prima parte: Modulo “Numerical linear algebra iraipe restoration”

Docente: Claudio Estatico

Reqistro delle lezioni

DATE h.

March (1 week)

Wednesday 23 9-11 2

Thursday 24 9-11 2

April (4 weeks)

Wednesday 6 9-11 2

Thursday 7 9-11 2

Friday 8 9-13 4

Wednesday 13 9-11 2

Thursday 14 9-11 2

Tuesday 19 9-11 2

Introduction to Inverse Problemmaging. Image
Deblurring and basic regularization in discretiiisg via
Truncated SVD. [lll, Ch.1 Sec.1.1 p.1-3, Sec.1812]

The Fredholm equation of ttet kind as basic model in
continuous setting. Hadamard’s well-posednespoded
problems. [I, Ch.2 Sec.2.1 Sec.2.2 p.21-24] OR
[VI, Ch.1 Sec.1.1 p.1-4] OR [ll, Ch.4 Sec.4.1 p7/&-
Generalized Inverse [I, Ch.1 Sec.1.1 Sec.1.2 pGR]VI,
Ch.1 Sec.1.2 p. 5-13]

Generalized inverse, varialtiosm operational approach.
Properties. [I, Ch.1 Sec.1.3 Sec.1.4 p.8-17]

Compact operators. Generalizegt$e of compact operators
via singular system. [I, Ch.1 Sec.1.5 p.17-18; p&yp. 117-
118], [V, Ch. 4 p.136-148]

Picard’s conditions. Generalizecerse of matrices. [l, Ch.1
Sec.1.5 p.17-20]. Regularization algorithmen@rgence of
the regularized solution for true data. Divergeatthe
regularized solution for true data. Tikhonov regikation,
Tikhonov functional and Euler equation. [I, Ch.Z%e3
Sec.2.4 p.24-28] OR [VI, Ch.2 Sec.1.2 p. 15-17kickeal
norm, regularized solution norm vs. regularizaanameter.
[I, Ch.2 Sec.2.5 p.30-36], [VI, Ch.2 Sec.1.2 p.114]-

Bounded residual, bounded®odutApproximation error and
noise data restoration error. Optimal regularizatgmarameter.
[I, Ch.2 Sec.2.5 p.30-36] OR [ll, Ch.5 Sec.5.14.98-112].

Discrepancy principle . [I,Z8ec.2.5 p.37] OR [VI, Ch.1
Sec.3.3 p.43-45]. Spectral filtering. [I, Ch.2 2e6.p.39,42-
44]. Iterative regularization algorithms. Landwebeethod. [l,
Ch.2 Sec.2.7 p. 45-50].

Steepest descent method. 3, 8#t.3.2 p. 64-68] OR
[Il, Ch.6 Sec.6.4 p.157-165].



Wednesday 20 9-11 2 Conjugate Gradient Metho@€HI3 Sec.3.3 p. 69-84] OR [lI,

Ch.6 Sec.6.4 p.157-165]. Spectral properties.

Thursday 28 9-11 2 Preconditioning. Discretizatd ill-posed problems [I, Ch.3

Sec.2.8 p. 50-51]. Signal and image deblurring.

Friday 29 9-13 4 Boundary conditions. Fastamigmetric transformations.
Circulant matrices, diagonalization. Toeplitz colimn via
circulant convolution by FFT. 1d and 2d cases.

May (1 week)

Thursday 5 9-11 2 Incomplete Choleski factor@atiOptimal and

Superoptimal Preconditioning. Convergence speétiand
spectral properties. Cluster and outliers.

Wednesday 11 9-11 2 CG, Natural PreconditoningBardtied Toeplitz. Talk dr.

Frandi (Regularization in Banach spaces and image
restoration).

Total h.: 30
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