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Introduction to DSP
and its Basics

Introduction to DSP, The
basis of DSP

Digital Signal
Representation and
Analysis

Basic types of digital signals:
step, impulses, ramps,
exponentials, sines and cosines
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Digital Signal
Representation and
Analysis

Ambiguity in digital signals.
Linear time invariant systems
(LTI) and their properties.

Linear Time
Invariant (LTI)
Systems Analysis

Time domain analysis:
impulse response.

Linear Time
Invariant (LTI)
Systems Analysis

step response, digital
convolution (linear and
circular)

Frequency domain
analysis

Frequency domain analysis:
Discrete Fourier series.

Frequency domain
analysis

Discrete Fourier transforms of
aperiodic signal.

Frequency domain
analysis

Frequency response of LTI
systems.

Frequency domain
analysis

Frequency domain analysis:
The Z-transform, Inverse Z-
Transform

Frequency domain
analysis

Frequency domain analysis: Z-
plane poles and zeros,

LTI Systems and
Filters

First and second order LTI
systems. Non-zero initial
conditions.

LTI Systems and
Filters

Design of Digital Filters:
Nonrecursive (FIR) Digital
filters.

LTI Systems and
Filters

Design of Recursive (IIR)
Digital filters: Poles Zeros
placement method.

LTI Systems and
Filters

The bilinear transformation,
Impulse invariant filters

Analog Filters and
Their Relations

Analog filters (Butterworth,
Elliptic filters), Normalized to
Nonnormalized filters
transformation.

Analog Filters and
Their Relations

relations between different
types of analog filters.

Analog Filters and
Their Relations

Filters derived from analog
designs

Advanced DSP
Techniques

Frequency sampling filters.
Digital integrators.

Advanced DSP
Techniques

Discrete and Fast Fourier
transforms: Computation of
DFT

Advanced DSP
Techniques

Decimation in time FFT
algorithm.

Advanced DSP
Techniques

Butterfly concepts

Advanced DSP
Techniques

FFT processing: Spectral
analysis (resolution,
windowing)

Advanced DSP
Techniques

FFT processing: Spectral
analysis (resolution,
windowing).

Advanced DSP
Techniques

Frequency response
determination using FFT.

Advanced DSP

Digital filtering by fast




Techniques convolution

Random digital signals: Basic
measurement of random

signals amplitude distribution

Random digital signals: Basic
measurement of random

signals means

Basic measurement of random

signals means square and
variance
Basic measurement of random
signals Ensemble averages and
time average autocorrelation

Random Signal Power spectrum and cross

Analysis correlation.

Random Signal
Analysis

Random Signal
Analysis

Random Signal
Analysis

Random Signal
Analysis
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