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EBAOMAAA | HMEPOMHNIA | ANTIKEIMENO | AIAAEEH ZYNAEZMOZ KATAI'PA®HZX
20.2.2024 T'eviun) Ewooywyn, | https://youtu.be/ Alej98]16Cc
1 Z'V'"LG.TCX Zuvgxob; https: outu.be/NwEJSdINleY
22.2.2024 Xpdvou THpoe Soveyovg | hitpsi//youtwbe/P-s Rxg
Xpovov (2X)
27.2.2024 Tuotpato XX https://youtu.be/-PtIMDYFQMdM
ZuoTpote https://voutu.be/qzNAvVajjuY
2 29.2.2024 Zuveyoie Xpovov | Koovotund https://youtu.be/XG8nisGuAl4
ambuELoN s://youtu.be/" fmBr;
https://voutu.be/LHLC8MMAZ]o
5.3.2024 ZuvelMén https://youtu.be/t-fq-HVch48
AV&XUO“Y] oTO ElOC(Ytl)Yﬁ oTOV https:/ /voutu.be/16bZ-uUFImM
3 7.3.2024 nedio xovoL Metaoynuatopd | bitps://voutube/sKQ7awdl948
Fourict https://youtu.be/id9HwebBWa0
https://voutu.be/4L-|d2vXI5g
12.3.2024 Avélvon o10 Metaoynuatiopos | https://youtu.be/M867POvoG6k
nedio ovyvomtac | Fourier https://youtu.be/WiymlhZ3wGA
4 14.3.2024 W-TeLodixby (Ogiopol — https://voutube/f0zpgzniYmU
onudTeY I8tbmtes — https://youtu.be/Nnsl.z6 6CKs
) https://youtu.be/Z09t401gGxg
YroBoly 1n ypuntng epyuoiug (xoxnoemy) — Asvtége 18.3.2024 @) 23:55
A. 2KOAPAX SHMATA KAI 2Y2THMATA ENOTHTA 1 - AIAOANEIA
19.3.2024 Metaoynpatiopog | https://youtube/LfTUEIbxz5k
Avédwon oto Foutier https://youru.be/5lkdBWYa61A
5 21.3.2024 nedio oLYYOTNTIS https://youtu.be/t5eoLhzFiKU
ExfBetont) ostpd https://youtu.be/AdG5WxA22pk
Fousiet https://voutube/FWDDFC g5WI1
26.3.2024 Totywvopetown https://youtu.be/XdrZEGit rw
Avédwon oto oetpé Fourier https://youtu.be/UBssSU2vRu
6 28.3.2024 nedio GLYVOTNTHS E“PS:; ; VOUt“-EC;_Elslg U?(XS&/ ;
2 ttps: / /youtu.be 1zi'Gle
Suszzz:;;zc:]ta https://youtu.be/evnvFeqc3lc
https://voutu.be/G28f1-aNN8w
2.4.2024 Epoppoyég tov Amdxpion https://youtu.be/D4olAgF209¢
7 Metaoynpotiopod | ooyvotyTeg - https://youtu.be/ APTW42-iINo
4.4.2024 Foutier Dikton

Yool 27 yoantig epyaoiog (xoxnoewy) — Asvtépn 8.4.2024 @ 23:55
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9.4.2024 Znportor Atoxptto
EAportoc mout Xpovon (AX) 8://VO mE3
11.4.2024 ZUOTIUATA OTO Zvotnparto AX https://youtube/We_IZhpleHU

8 XQ(')VO ZUVé)\.lETl https: outu.be/CH rtXzYE
https://voutu.be/D8Qdc_t0uhM
https://youtu.be /IHiSPuf 9
https://youtu.be/8SWAb4gorLY

16.4.2024 https://youtu.be/EXk9eYIbRY!
Z'hp’ata oL MET“O‘XY‘F&T[O}L(‘)Q hEEPS'g / youtu,bez XUDBHP.NIDI4
18.4.2024 ZVoTROTH 0T Fourier AX be R A
) 8¢ outu.pe L,

? Zoyponnsa @Iy hitps/ frontabe /e 2lasVGED
https://youtu.be TM2kMieG
https://voutu.be/kNHABKkW-Tag

23.4.2024 Ehpocto wot Yetpa Fourier https://youtu.be/TICQbNZ6Qh8

10 ZUoTNHATY 0T Awxortod Xpovov | hitps://youtube/ 3@%7ATMP8

25.4.2024 Soyvotna (DTFS) https://youtu.be/3iylnOjiE
Awaputoe https://youtu.be/vL.FuXdpNzRA
Metaoynuotiopde hgpsf[ /youtu.be/nMPpc 14Z‘ENI
Foutier (DFT) https://youtu.be/NMRG661 KzNwo
AIAKOIEY. TTAXXA

Ynofohy 37 yoantig epyxoing (xoxnoewv) — Asvtégn 13.5.2024 @) 23:55
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14.5.2024 https://youtu.be /TME7FcylUi8
11 Wngtonotnon Aetypotolnio & | https://youru.be/i YAJaoWFVE
16.5.2024 Enpustov KBavrion https://youtu.be/5RIDthud7xo
https://voutu.be/QX-fptRmS-o
21.5.2024 https://youtu.be/tH]4ffSifsY
https://youtu.be/T8 nCa2yh30
MetaoyMpuottonos- https://youtu.be/ m(fUdh'-SyeO
12 23.5.2024 Xwpoc-Z Z (oppimhengog xon https://youtu.be/09bAIHKO 8
ovOTAEVEOQ) https://youtu.be/kr9UH36Xy]s
# e https://youtube/9_dWA5yOMbI
https://youtu.be/YxNFfY57+S Y
https://youtu.b m82D W
https://voutu.be/Vn 5)
28.5.2024 Amoxpton https://youtu.be/4kIHENeZn'
TuoTukTey https://youtu.be/9x8UspFx9Qs
13 30.5.2024 Xbpoe-Z Andupion https://youtu.be/Ad9_RzOfw8k
ZoyvoTnTog
Aoxnoetc
Emnavédndng
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216)X01 MaBnuarog

To padnua autd TTpaypaTeleTal TA OAPATA KAl CUCTAUOTA OUVEXOUG Kal BIaKPITOU
XPOVOU, TNV avatrapdaTaar) TOUg OTOV XPOVO Kal T ouXvoTnTa, Ta padnuarikd
epyaAeia yia Tov XEIPIOPO TOUG Kal TIG EQAPUOYEG TOUG.

Me tnv emiTuxr) oAOKApwaon Tou YaBruaTog Ba £XETE KATAVONOEL:
*Ta Baoikd NG avadAuong anuaTwy
*Ta Baocika TNg avédAuong Kal oxediaong cucTNUATWY
*Tn Bewpia Tng deiyyaToAnwiag
*Tov MetaoxnuaTiouo kal Tn Zeipd Fourier
*Tov Alakpité Metaoy. Fourier (DFT)
*Tov Metaoxnuartioué Z
*Tnv amokpion CUCTNUATWV
*Tov oxedlaguo Kal TTPAYHATOTToINGN BACIKWY QIATPWY
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ZXETIKGA pe TOo MdBnua

Tpitn 10TTP-1pp & NéEPTTTN 1-3Py

AIGAEEEIG - 13 BOONAGdES (4 wpec/efd Oewpia + 1 wpa/ed ACKACEIG)
OpovTiotipia (1 wpa/efd aiBouoca HA4 + 3 wpeg/efd eikovikr aiBouoca zoom)
AloAoynon - 100% ypatiTég e€eTdoeIg louviou

Bonus a16 evdidueoeg ypamtég epyacies (aoknoeig & Python / Matlab /
Octave)

2nueiwoelg — Alagpaveleg (eClass)

Youtube video lectures -
https://www.youtube.com/channel/UCqe5iAz824RF27k80sEBXhQ/videos
BiBAia - https://service.eudoxus.gr/public/departments/courses/1333/2023
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>.0e0d0wpidng, K. MtrepuTtrepidng, EA.
Kogidng: “Elcaywyn otn Ocwpia Znudtwyv &
2uoTnudTtwy’, TutwBiTw M. Aapdavog, 2003.

THMATA & XY

* A. Mdpyopng: “£ApaTa Kal ZuoTAparta’,
Ekddoeig TQi0Aa, 2014

* A.V.Oppenheim, A. S. Willsky, S. Hamid
Nawab: “ZAuarta & Zuotiuara”’, 21 'Ekdoaon,
Ekdo6o¢ig Fountas Books, 2012

-----

ALAN V. OPPENHEIM
ALAN S. WILLSKY
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BiBAia

EMEEEPTAZIA

IHMATOX

iéf(fs"k”%é « .M. Kagevilng: “Emegepyaaia ZRuaTog
A Zuveyxoug kai Alakpitod Xpévou - Mia TTpwTn

eioaywyn”, Ekddéaeig Gutenberg, 2019.

Signals and
Systems Using

MATLAB

* L.F. Chararro and A. Akan: “Signals and
Systems Using MATLAB”, Ekddo¢ig
KAeidapibuog, 2022
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BIBAIOIPA®IA

ZHMATA KAI ZYZTHMATA (SIGNALS AND SYSTEMS)

o T 1. Kagevtlng: Emegepyaoia ZApaTog Zuvexoug kal Alakpitol Xpdvou - Mia TpwTn
eloaywyn, Ekddoeig Gutenberg, 1n ékdoan, louhiog 2019 (ISBN: 978-960-01-2042-4)

* [apaokeudg MixaAng: “ZAupata kail ZuotApara pe MATLAB”, 'Ekdoon 2n, Ekdooeig A.
TZIONA & YIOI A.E., 2018 (Kwdikog BiAiou atov Eudogo: 68402690)

* 2. Kopaptroyidg: “ZAuata kai ZuoTtiuata”, Ekd. Kapautroyid, 2009
https://repository.kallipos.gr/handle/11419/2992

* [. Kapayidvvng, N. Mapaykdg: “Bacikég ApxEG ZnudTwy kal ZuoTnudatwy”, Ekdooeig
MoatraocwTnpiou, 2010

YHOIAKH ENEZEPIrAZIA THMATOZ (DIGITAL SIGNAL PROCESSING)

* A N. Zk6dpag kai B. Avaotacdtoulog: "Wneiakn Emeéspyaaia 2nuarog kai Eikévacg®,
EAANVIKG AvoikTo MavemoTrpio, 2003

« S. K. Mitra: "Digital Signal Processing: A Computer Based Approach", McGraw-Hill, 2001

» 1.G. Proakis and D.G. Manolakis: "Digital Signal Processing: Principles, Algorithms and
Applications", 3 Edition, Prentice Hall, 1996

+ J. W. Leis: "Digital Signal Processing Using MATLAB for Students and Researchers", J.
Wiley & Sons, 2011
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EHMATA KAY THIAATA KA
EYITHMATA
C 32:22 i

IHMATA KAI ZYITHMATA -
Online #46
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| EYITHMATA | IYITHMATA | IVITHMATA
G 44:20 51:03
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240 views go 22 ths ago
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C 42:25

IHMATA KAI ZYITHMATA - IHMATA KAl ZYITHMATA -

Online #58 Online #59 Online #60

IHMATA KAI ZYITHMATA -

IHMATA KAl ZYITHMATA -

IHMATA KAl ZYITHMATA -

THMATA KA
DITTHMATA

Online #49

A
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8 months agc

Online #61

IHMATA KAI ZYITHMATA -

IHMATA KAI ZYITHMATA -

IHMATA KAI ZYITHMATA -

THMATA KA
IYITHMATA
17:52 = 2716 - 33:54

IHMATA KAI ZYITHMATA -
Online #51

IHMATA KAI ZYITHMATA -
Online #50

IYITHMATA

33:30 2 42:48 - 32:53

IHMATA KAI ZYITHMATA -
Online #57

IHMATA KAI ZYITHMATA -
Online #56

EYITHMATA
52:51 e 11:05 o 45:13

IHMATA KA| ZYZTHMATA -
Online #63

IHMATA KAI ZYITHMATA -
Online #62

https://www.youtube.com/channel/UCqge5iAz824RF27k80sEBXhQ/videos
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Tumol MeraoxnuariopoU Fourier

Type of Transform

Example Signal

Fourier Transform
signals that are continious and aperiodic

Fourier Series
signals that are continious and periodic

Discrete Time Fourier Transform
signals that are discrete and aperiodic

Discrete Fourier Transform
signals that are discrete and periodic
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Mavopapa Meraoynuaricpywyv Fourier

CONTINUOQUS-TIME SIGNALS

DISCRETE-TIME SIGNALS
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2xéoeigs Meraoxnuariopwyv Fourier

LYNEXoyYT Xreomwoy

Avaxreivoy XPoway

Ten Pc; Couvriev
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EIZALIH

MNari eTe§epyacia CAUATOG;

AIoTI:
1. ToAAEC Qopéc Ta oruara gival ‘Kpuppeva’

2. Ta onuara Pmopouue va Ta ‘OoUuE’ KAAUTEPA UE Evav
OI0@OPETIKO TPOTTO ] ATTO MIa JIAPOPETIKNA ‘OTITIKA ywvia’
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Mapadeiypa
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Mapadeiypa

LA A A A
SVVVVVVVVVY

.........
dec iiiii

l l I l Frequency,
hertz

To s 10 20

Time domain representation obscures the fact that the signal is
actually not a single sinusoid, but the sum of three sinusoids, that is

X(t)=cos(2n - 5t) + 100 * cos (2n * 10t) + 0.5 - cos (2n - 20t)

The sinusoid whose amplitude is 100 dominates the picture.
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Napddetlypa evoc OopuBwdoucg orjpatog
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Awadikacia dSnuiovpyiag tou BopuBwdoug CAUATOC TOU MapPASELYLATOG
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e E€aAewpn tou OopuBou 50Hz anod to onpa ECG

EKG

(b)

x[n]

(c)

v

n ——»

y[n]=1.8523y[n -1} 0.94833y[n -2 |+ x[n |- 1.9021x[n -1 ]+ x[n - 2]
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O AIKOZ MAZ EPIFAZTHPIAKOZ KAPAIOIPA®OZ
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ZHMATA KAl ZYZTHMATA

A. ZKOAPAZ

APXIKH KATAIPA®H (APXIKO ZHMA)
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®AZMA ZHMATOZ
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ENEZEPrAZMENO ZHMA
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Dual-tone multi-frequency (DTMF)
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DSP Applications
-Space photograph enhancement
> Space -Data compression

-Intelligent sensory analysis by
remote space probes

-Diagnostic imaging (CT, MRI,
> Medical ultrasound, and others)

-Electrocardiogram analysis

-Medical image storage/ retrieval

. ' -Image and sound compression
————— Commercial for multimedia presentation

-Movie special effects
-Video conference calling

[ -Voice and data compression
> Telephone -Echo reduction

-Signal multiplexing
-Filtering

DSP

. -Radar
> Military -Sonar
-Ordnance guidance
-Secure communication

-0il and mineral prospecting
*> Industrial -Process monitoring & control

-Nondestructive testing

-CAD and design tools

-Earthquake recording & analysis
> Scientific -Data acquisition

-Spectral analysis

-Simulation and modeling
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TYPICAL APPLICATIONS OF THE DSPs

GENERAL-PURPOSE DSP

GRAPHICS/IMAGING INSTRUMENTATION
Digital Filtering 3-D Rotation Spectrum Analysis
Convolution Robot Vision Function Generation

Correlation

Hilbert Transforms

Fast Fourier Transforms
Adaptive Filtering
Windowing

Waveform Generation

VOICE/SPEECH

Image Transmission/
Compression

Pattern Recognition

Image Enhancement

Homomorphic Processing

Workstations

Animation / Digital Map

CONTROL

Pattern Matching
Seismic Processing
Transient Analysis
Digital Filtering
Phase-Locked Loops

MILITARY

Voice Mail

Speech Vocoding
Speech Recognition
Speaker Verification
Speech Enhancement
Speech Synthesis
Text-to-Speech

Disk Control

Servo Control

Robot Control

Laser Printer Control
Engine Control
Motor Control

Secure Communications
Radar Processing

Sonar Processing

Image Processing
Navigation

Missile Guidance

Radio Frequency Modems

TELECOMMUNICATIONS

Echo Cancellation
ADPCM Transcoders
Digital PBXs

Line Repeaters
Channel Multiplexing

1200 to 19200-bps Modems

Adaptive Equalizers

DTMF Encoding/Decoding

Data Encryption

CONSUMER

FAX
Cellular Telephones
Speaker Phones
Digital Speech
Interpolation (DSI)
X.25 Packet Switching
Video Conferencing
Spread Spectrum
Communications

INDUSTRIAL

AUTOMOTIVE

Engine Control
Vibration Analysis
Antiskid Brakes
Adaptive Ride Control
Global Positioning
Navigation

Voice Commands
Digital Radio

Cellular Telephones

MEDICAL

Radar Detectors

Power Tools

Digital Audio/TV

Music Synthesizer

Toys and Games

Solid-State Answering
Machines
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ANALOG SIGNAL PROCESSING

ANALOG FILTER
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Hearing Aids

Patient Monitoring
Ultrasound Equipment
Diagnostic Tools
Prosthetics

Fetal Monitors
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-Temperature variations
-Component aging
-Power-supply variations
-Component accuracy

have to be considered.
+ The resulting circuit:

-Has low noise immunity

-Requires adjustments
-Is difficult to modify
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BASIC DIGITAL SIGNAL PROCESSING ALGORITHMS

Digital Signal Processing is the arithmetic processing of
real-time signals sampled at regular intervals and

digitized.
FILTERS
Example:
x(n) /+\ y(n) A
R
E"—l—_l vlt) €= wolt)
Digital lowpass filter Analog lowpass filter
1. Discrete-time 1. Continuous-time
2. Difference equation 2. Differential equation
)= byl 1)+ x(o) ) re ), )
3. z-plane (Z-transform 3. s-plane (Laplace transform
used for analysis ) used for analysis)
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Digital Signal Processing System

antialias filter reconstruction filter
3 Analog Digital L Analog
Filter ADC = Processing D PAC Filter
Analog Fﬂmd Digitized Dlgmzed Analog
[nput Input Output Analog Qutput
lnput | Output
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Why Digital Signal Processing?

Because:
Digital computers are inexpensive

Advantages:

e Greater flexibility (adaptive filters easily implemented)
e Self-test can be built-in

 Perfect reproducibility

e Guaranteed accuracy

e High noise immunity and power supply rejection

e No drift

e Superior performance

e Time-sharing possibility

Disadvantages:
e Speed

A. ZKOAPAZ

ZHMATA KAl ZYZTHMATA ENOTHTA 1—-AIAQANEIA 41

Digital Signal Processing

is related to many other areas of science, engineering and
mathematics:

Communication

Digital Theory
- Numerical
Slg nal Analysis
Processing Probability
and Statistics
Analog
. . Signal
Analog Digital Decision Processing

Electronics | Electronics \ Theory

A. ZKOAPAZ
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