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Digital Signal Processing

Why?

How?

What?



Digital Signal Processing – What? 

▪ Signal

o A signal is formally defined as “a function of one or more variables
that conveys information on the nature of a physical
phenomenon.”

o A signal, as the term implies, is a set of information or data.

▪ Signal Processing deals with the representation, transformation,

and manipulation of signals and the information they contain.

▪ System

o A signal is applied to a system as input, and the system responds

to the signal by producing another signal called the output.



Digital Signal Processing – What? 

Digital systems can process, store, and transmit data more 

efficiently but can only assign discrete values to each point.

Most natural quantities (such as temperature, pressure, light 

intensity, …) are analog quantities that vary continuously.

Analog = continuous

Digital = discrete



Digital Signal Processing – What? 

oRepresent signals by a sequence of numbers
Sampling or analog-to-digital conversions

oPerform processing on these numbers
Digital signal processing

oReconstruct analog signal from processed numbers
Reconstruction or digital-to-analog conversion
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Digital Signal Processing – What? 



Digital Signal Processing – What? 

▪ Analog System - Ear

o The sound waves create changes in the air pressure around the
membranes in the ears.

o Detect the changes in the air pressure, and we perceive them as
sound.

▪ Digital System – Microphone

o the sound waves create changes in the air pressure around the
microphone.

o Pressure changes also cause vibrations on the membrane within the
microphone.

o the microphone produces a time-varying electrical voltage in such a
way that the variations of the electrical voltage.

o the microphone acts as a transducer which converts an acoustic
signal to an electrical signal.



Digital Signal Processing – How? 

Signals and Systems - Oktay Alkin

Chapter 1 - Signal Representation and Modeling

Chapter 2 - Analyzing Continuous-Time Systems in the Time 

Domain

Chapter 3 - Analyzing Discrete-Time Systems in the Time 

Domain

Chapter 4 - Fourier Analysis for Continuous-Time Signals 

and Systems

Chapter 5 - Fourier Analysis for Discrete-Time Signals and 

Systems

Chapter 6 - Sampling and Reconstruction

Chapter 7 - Laplace Transform for Continuous-Time Signals 

and Systems

Chapter 8 - z-Transform for Discrete-Time Signals and 

Systems

Chapter 9 - State-Space Analysis of Systems

Chapter 10 - Analysis and Design of Filters

Chapter 11 - Amplitude Modulation

http://www.signalsandsystems.org/downloads


Assessment 

Final-Term Exam 50

Mid-Term Exam                                                                     15 

lab Exam + Oral Exam  +Projects                                     35

MATLAB



Digital Signal Processing – Why? 

Signal Processing and Machine Learning

https://youtu.be/mexN6d8QF9o


Cartesian and Polar Coordinates.



Cartesian and Polar Coordinates..



Time and Frequency Domains



Digital Signal Processing – Examples

▪ Audio Compare

In this MATLAB script, we record two voice signals for different

individuals and see their audio records in time and frequency domains.

▪ Audio Processing

In this MATLAB script, we apply functions, like attenuation and

amplification, on the recorded audio signal.

../audioCompare.m
../audio.m


1.2 Mathematical Modeling of Signals



Digital Signal Processing – What? 

Mathematics of Signal Processing - Gilbert Strang

https://youtu.be/c4s5X-Bm2Wc


1.3 Continuous-Time Signals


