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FICHA DE COMPONENTE CURRICULAR

COURSE OUTLINE
CODIGO / COURSE CODE : COMPONENTE CURRICULAR / COURSE TITLE :
EL091 Processamento Digital de Sinais / Digital Signal Processing

UNIDADE ACADEMICA OFERTANTE / ORGANIZATION :
Faculdade de Engenharia Elétrica - Programa de Pés-Graduagdo em Engenharia Elétrica
Faculty of Electrical Engineering - Postgraduate Program in Electrical Engineering

SIGLA / ACRONYM :
FEELT - PPGEELT

CH TOTAL TEORICA / CH TOTAL PRATICA / CH TOTAL / TOTAL . . X
LECTURE HOURS : LABORATORY HOURS : HOURS : CREDITOSQ CREDITS : 0 Ial\'t)i(\?a//TEYIZSt:ive
45 horas / hours 0 horas / hours 45 horas / hours P
Curso / Degree : Mestrado e Doutorado / Master and PhD Requisito / Requirement : Sem requisitos / No Requirements
1. OBJETIVOS / STUDY GOALS

Ao final da disciplina o estudante serd capaz de compreender aspectos tedricos e praticos envolvidos nas etapas do processo de
conversdo de sinais analdgicos em digitais e digitais em analdgicos.

Uma atencdo especial serd empregada na analise e processamento de sinais discretos no tempo tanto no dominio do tempo quanto
da frequéncia, além do estudo de técnicas de projetos de filtros digitais.

At the end of the course, the student will be able to understand theoretical and practical aspects involved in the stages of the
process of converting analog signals into digital and digital signals into analog signals.

Special attention will be paid to the analysis and processing of discrete time signals in both the time and frequency domains, in
addition to the study of digital filter design techniques.

2. EMENTA / COURSE CONTENTS

Sinais e Sistemas. Analise de Fourier. Amostragem. Transformada Z. Transformada de Fourier Discreta. Transformada Rapida de
Fourier (Algoritmos). Projetos de Filtros Digitais FIR e IIR.

Signals and Systems. Fourier Analysis. Sampling. Z Transform. Discrete Fourier Transform. Fast Fourier Transform (Algorithms). FIR
and IIR Digital Filter Projects.

3. PROGRAMA / PROGRAM

1. Sinais e Sistemas.

1.1 Sinais de tempo discreto.

1.2 Sequéncias complexas.

1.3 Sequéncias periddicas e aperiddicas.
1.4 Sequéncias simétricas.

1.5 Manipulagdo e decomposicdo de sinais.
1.6 Sistemas de tempo discreto.

1.7 Propriedades dos sistemas.

1.8 Convolugdo linear, propriedades e aplicagdes.
1.9 Equagdes de diferencas.

2. Andlise de Fourier.

2.1 Introdugdo.

2.2 Resposta em frequéncia.

2.3 Filtros e interconexdo de sistemas.
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2.4 Transformada de Fourier de Tempo Discreto (TFTD).
2.5 Propriedades da TFTD.
2.6 Implementagdo de convolugdo no dominio da frequéncia.
3. Amostragem.
3.1 Introdugdo.
3.2 Conversdo analdgica-digital.
3.3 Amostragem periodica.
3.4 Quantizagdo e codificacdo.
3.5 Conversao digital-analdgica.
3.6 Processamento de tempo discreto de sinais analdgicos.
3.7 Alteracdo da taxa de amostragem e andlise do espectro.

4.Transformada Z.

4.1 Introdugdo.
4.2 Definigdo da transformada Z e suas propriedades.
4.3 Transformada Z inversa.
4.3.1. Expansdo em fragdes parciais.
4.3.2. Série de poténcias.
4.3.3. Integragdo de contorno.
4.4 Transformada Z Unilateral.

5. Transformada de Fourier Discreta.

5.1 Introdugdo.

5.2 Série de Fourier Discreta (SFD).

5.3 Transformada de Fourier Discreta.

5.4 Propriedades da TFD.

5.5 Amostragem da TFTD.

5.6 Convolugao linear utilizando a TFD.

6. Transformada Rapida de Fourier (Algoritmos).

7. Projetos de Filtros Digitais FIR e IIR.

7.1 Introducdo.

7.2 Especificagdo de filtros.

7.3 Projeto de filtros FIR.

7.4 Projeto de filtros FIR utilizando janelas.

7.5 Projeto de filtros com amostragem de frequéncias.

7.6 Projetos de filtros IIR.

1. Signals and Systems.

1.1 Discrete time signals.

1.2 Complex sequences.

1.3 Periodic and aperiodic sequences.

1.4 Symmetrical sequences.

1.5 Signal manipulation and decomposition.

1.6 Discrete-time systems.

1.7 System properties.

1.8 Linear convolution, properties and applications.
1.9 Difference equations.

2. Fourier Analysis.

2.1 Introduction.

2.2 Frequency response.
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2.3 Filters and system interconnection.
2.4 Discrete Time Fourier Transform (DTFT).
2.5 DTFT Properties.
2.6 Implementation of convolution in the frequency domain.
3. Sampling.
3.1 Introduction.
3.2 Analog-digital conversion.
3.3 Periodic sampling.
3.4 Quantization and coding.
3.5 Digital-analog conversion.
3.6 Discrete-time processing of analog signals.
3.7 Changing the sampling rate and spectrum analysis.
4.7 Transform.
4.1 Introduction.
4.2 Definition of the Z transform and its properties.
4.3 Inverse Z transform.
4.3.1. Expansion in partial fractions.
4.3.2. Power series.
4.3.3. Contour integration.
4.4 Unilateral Z Transform.

5. Discrete Fourier Transform.

5.1 Introduction.

5.2 Discrete Fourier Series (DFS).
5.3 Discrete Fourier Transform.
5.4 DFT properties.

5.5 DTFT sampling.

5.6 Linear convolution using DFT.

6. Fast Fourier Transform (Algorithms).

7.FIR and IIR Digital Filter Projects.

7.1 Introduction.

7.2 Filter specification.

7.3 Design of FIR filters.

7.4 Design of FIR filters using windows.

7.5 Design of filters with frequency sampling.
7.6 lIR filter designs.
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1996.

2. CHEN, Chi-Tsong. Digital Signal Processing: Spectral Computation and Filter Design. 1. ed. Reino Unido: Oxford University Press,
2001.

3. ANTONIOU, A. Digital Filters: Analysis, Design and Signal Processing Applications. 2. ed. revisada [S./.]: Mc-Graw-Hill, 2018. 976
p. ISBN 978-0071846035.

4. PARKS, T. W.; BURRUS, C. S. Digital Filter Design. 1. ed. [S.L.]: Wiley, 1987. 368 p. ISBN 978-0471828969.
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6. APROVACAO / APPROVAL
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Curricular Component approved at 366th Regular Board Meeting of the Postgraduate Program in Electrical Engineering.
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