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Gauss-Seidel —com e sem utilizagdo de técnicas de
relaxacdo—, Gradientes-Conjugados, etc...).

Séo revistas as condigdes suficientes para a estabilidade
e convergéncia do método proposto por Ferreira.
Apresenta-se ainda um estudo critico da variacio dos
valores préprios da matriz associada ao sistema de
equagdes lineares construida pelo método, para uma
distribuigéo especifica dos pixels perdidos.

O comportamento dos métodos sob diferentes condigdes
foi teoricamente analisado. Esta andlise foi corroborada
pelo grande nuUmero de experiéncias realizadas,
nomeadamente, pela medida do tempo de cilculo por
iteracdo, tempo total de cdlculo, erros final e residual
(medidos segundo as normas L, and L..) para diferentes
distribuicdes e percentagens de pixels perdidos, bem
como do nimero de harmodnicos néo nulos.

Abstract

The scientific community has dedicated a lot of effort to
the development and improvement of error-less methods
for signal restoration. These methods are based on a
priori knowledge of some characteristics of the signal,
such as frequency band limitations, amplitude maxima
and minima, time/space duration, etc. There are many
application fields, where they can be seen as restoration
methods (e.g in telecommunications) or as codification

, methods (e.g. inserting redundancy for noise tolerance).

The work focus on the study of methods for error-less
restoration of band-limited 2D-signals (images). A
comparative study of three methods has been carried on,
including the minimum dimension method first proposed
by Ferreira, the Papoulis-Gerchberg method and the
Grochenig-Strohmer method.

The determination of the undistorted signal involves the
resolution of a system of linear equations. As a first step,
a detailed study of iterative and non-iterative methods
for the resolution of linear equation systems has been
carried on, including the analysis of LU, SVD, Cholesky
and QR decompositions, Gauss-Jordan and Gauss-Seidel
(with and without relaxation) and Conjugated-Gradient.

The analysis of the sufficient conditions for stability and
convergence of the method first proposed by Ferreira,
has been reviewed. The variation of the eigenvalues of
the system matrix, for a given lost pixel distribution, has
been studied and critically analysed.

The behaviour of the studied methods under different
conditions has been theoretically analysed. This analysis
has been corroborated by extensive experimentation,
namely, the measurement of the iteration time, total time,
final and residual errors (both measured as the L; and L..
norms) for different distributions and percentages of lost
pixels, as well as the number of non-null-harmonics.
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Resumo )
Nesta dissertagfo estuda-se o problema da caracterfstica

- de modulagdo FM ndo linear dos laser semicondutores

em baixas frequéncias, e o uso dos cédigos de linha como
método para ultrapassar parcialmenle este problema.

E feito um estudo analitico de um conjunto de cédigos
de linha com énfase para as densidades espectrais de
poténcia dos mesmos.

Efectua-se uma andlise dos métodos de modulacdo de
sistemas Opticos, tendo em especial aten¢do o sistema
FSK com modulacfio directa do laser, detec¢dio heterodina
e desmodulag@o assincrona.

Como primeiro critério para o escalonamento de cédigos
de linha, utiliza-se a percentagem de poténcia na zona
nio ideal da caracteristica FM dos lasers. Para uma
conclusfio mais definitiva, utiliza-se a simulacdo de
Monte-Carlo do sistema FSK.

Com base nestes resultados tiram-se conclusdes acerca
da aplicabilidade dos codigos de linha na resolugdo dos
problemas aqui expostos, assim como andlise do
desempenho e particularidades dos mesmos.

Abstract

In this dissertation, it is study the non linear FM
characteristic problem of semiconductor Lasers in low
frequencies and the use of line coding as a method to
partially overcome this problem.

Hero it is doing an analytic study about some line
coding in which is emphasise their Power spectral
Density.

Sonic analyses about Modulation methods to optical
systems are doing, with special attention to FSX direct
Modulation and heterodyne coerente detection with
envelope demodulation.

As first criteria for classifying the line coding we use the
percentage of power in the non flat zone of the FM
characteristics of Lasers. A more accurate conclusion is
here achieve, through a Monte-Carlo simulation of a
FSK system.

Finally we get some conclusion about the line coding
applicability. in the resolution of the problem here
expressed, as well as analyses of the performance and
particularities of them.
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