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BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG

Titho¢ Mabruartoc WHOIAKH EMEZEPTAZIA ZHMATOZ
Kwbikdg Mabrpatog EE-5021

Oewpla / Epyaotrplo Oewpla + Epyactiplo

E€aunvo AtSaokoAiag 5°

MOTWTLKEG LOVASEG 5.5

‘Qpec Atbaokaiag 30+2E

Doptog Epyaociag 165

Yroxpewtko / Emloyng YTOXPEWTIKO

YrnevBuvog Mabruatog

Ap. HAlag Zwng

ASAoKwV

Ap. HAlag Zwng

Emtikouptkd Npoowriikod

Tpomog Albaokahiog

Oswpntikn Adackahia, Epyaoctnplakég Acknoslg, Epyaoiec,

E€etdoelg.
AfloAoynon Oewpia: Tehwkn EE€taon 100%
Epyaotiplo: Epyacisg (50%), TeAkn E&€taon (50%)
Mpoarmattovpeva Oewpia: NVWOELG artd oRpaTa Kot cuoThpata. N'vwoelg and
£dAPUOOUEVA LOONUATLKA.
Epyaotiplo: Matlab, Baoikég apxec mpoypappatiopou.
NEPIFTPA®H
ZKOTOG

O okomodg Tou HabApOToC eival N eloaywyr Twv ¢otnTwy oTLg PAcKES apxeC TS WndLakng
Enefepyacioc TAUATOC HEOW TNG EKUABNONG a) TwV BOCLIKWY EVVOLWV TN QVAMOPACTOONG
KOL OTELKOVIONG TOU oApatog oto Tedio Tou XpOVoU Kol TWV CUXVOTATWV Kal B) tng
oAANAemidpaong oAUATOC — CUOTH LOTOG.

Ma6nolakd AnoteAéopata

Metd tnv oAokApwon tou pabfpatog o ¢pottntig Ba £XEL AMOKTACEL TI( QMAPAITNTES
YVWOELG Kal SEELOTNTEC WOTE VaL:

o Avoyvwpilel Kal yevikeUeL TIG €vvoleg Kol TIC Sladopeg HopdEC TwV ONUATWY
SLaKpLToU XPOvou, TIC AVOapaoTACEL 0TO eSO TOU XPOVOU KAl TWV CUXVOTHTWY
KOl TLG AAANAETILOPACELG TOU HECW TWV CUCTNHATWY — GIATpwWV.

e Avamtiéel §e€otnteg oxedlaopol Kal uhomoinong Yndlakwy cucTNUATWY.

o Eilval oe Béon va avalvel Pnolakd cuotrnpata o medio XpOVou Kol CUXVOTATWV.




e Em\UeL olvBeta mpofAnpata pe Thv owotr Stoaxeiplon, ouvBeon kat afloAoynon
¢ mAnpodoplag Tou Tou MopEXETAL OTIG TAPASOOELC.

AVTIKELLEVA TTOU KAAUTTTOVTOL

e JAuarta Kal cuothuota: Avarmapdotacn Slakpltol xpovou. TUVEALEN. (3 eBSouadeq)

e JAuMaTa Kal ouothpata: Avamopdaoctacn fuxvotntog. AvaAuon Fourier. (3
eBdopadeg)

e  Metaoxnuatlopog Z kot edappoyég otnv Wnolokn Emefepyacia Inuotog. (2
epSopadeg)

o JIyeblaopog Wnopakwv Oiktpwy IR, FIR. (3 eBdopadeg)

o Eloaywyn otoug DSPs. Apxttektovikn, Suvatotnteg, ayopd. Emefepyaoctég Yndlakou
onuatog otabepng Kal Kvntrg umoSLaoToAng, opoLotnTeg Kot Stadopeg. Avadopad
oTl PBaoLKEG OlKOyEveleG Twv DSPs twv etalpslwv, Texas Instruments, Analog
Devices, Motorola kat AT & T. Baolkd apXLTEKTOVIKA XAPAKTNPLOTIKA. AETTOUEPNG
napouciaon Twv DSPs otabepng Kat KNt umodLlaotoAng tng Texas Instruments
(T1). ISwaitepn avadopd otnv owkoyévela CEXXX (m.x. TMS320C6711, C6713 kat
C6416). (2 eBoéopadeg)

Epyaotnplokég ACKNOELG

Epyaotnplakn ekmaidevon twv $oltnTwv HECW TOU Tpoypappoto¢ MATLAB kol tou
Aoylopikol tn¢ Texas Instruments Code Composer Studio. Meplappavovtalr 13
EPYOOTNPLAKEG OOKINOELG EOTINOMEVEG OTO PACIKOTEPO QVIIKEIHEVO TNG BeWpPNTIKAC
S8aokaAiog. OL aoknoelg Ba elval mMpooavatoAloUEVeG MAvVw ot akOoAouBa media:

e  JAUOTA KOL CUCTALOTO OTOV XpOVO. SUVEALEN.

e JAuaTA KAl cuoTAUOTA oTnV cuxvotnta. AvaAuon Fourier.

o Yxeblaouog Wnolokwv Oiktpwy IR, FIR.

e YMAomoinong GiATpwv o€ MpayUaTIiko XpOvo Le Toug enefepyaotég TMS320C6713 tng
Texas Instruments. Avantuén kat vAomoinon ypadikwv neptBarliéviwy os Matlab.

ASaKTIKEG Kat MaBnoLOKEG SpAcTNPLOTNTEG

OL pé0obol Sisaokaliag nepthappfavouv:

e AlbaokaAia pe Slohé€elg oTlg omoleg xpnolpomolouvral KAaoolkég péBodol (emihuon
ooknoswv, Slahoyikr Sidaokalia) kalt ocuyypova emomtika péoa (video projector kat
Sladaveleg).

e  Xpnon SLadiktuou, ylo TNV aveupeon anapaitntwy nAnpodoplwyv mou Ba xpnoiponotndolv
KUPLWG O£ EPyOOTNPLAKEG EPYAOLEG.

e [lapoucioon Twv 6ladopwV aMOTEAECUATWY TG Bewplag pe xprnon tng e€opoiwong, Kuplwg
UEOW TOU Mpoypappatog MATLAB.




O paOnolakég Spaotnplotnteg neptAappavouv

e Emiluon aoknoewv otnv Ta¢n pe Slahoyikég uebodoug.

e  YAomoinon opadIKwy EPYACLWV.

e Xprion AOYLOMIKOU KOL OUOTNUATWY TPAYUOTIKOU Xpdvou tng Texas Instruments yla
oxebiaon kat e€opoiwon Twv PNdLOKWY CNUATWY Kol GUCTAUATWV.

e ATOMIKN MEAETN KAl ECETACELG YPOTTTEG 1| KoL TIPODOPLKEG.
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EE-5021 - DIGITAL SIGNAL PROCESSING

BASIC INFORMATION
Department Electronics
Course Title Digital Signal Processing
Course Code EE-5021
Theory /Lab Theory (3h/w) & Lab (2h/w)
Semester 5t
ECTS Credit Units 5.5
Teaching Hours 2 Theory + 2 Lab
Working Load 165
Obligatory / By Choice Compulsory
Unit Leader Dr. Elias N. Zois
Teacher Dr. Elias N. Zois
Assistants
Teaching Lectures, Laboratory, Tutorials, Invited Lectures, Exercices, Exams
Assessment Theory: Final evaluation exam: 100%

Laboratory: Projects (50%), Final evaluation exam (50%)

Prerequisites For theory: Signals and Systems, Applied mathematics.

For laboratory: MATLAB, Structured Programming.

DESCRIPTION

Aim

The digital signal processing course will introduce the students with the basic concepts and
techniques for processing discreet time and digital signals. By the end of the course, you will
be familiar with the most important methods in DSP, including digital filter design and time —
frequency transform-domain processing. The course emphasizes intuitive understanding and
practical implementations of the theoretical concepts: The Matlab programming language,
in conjunction with the Texas Instruments Code Compose Studio will also be used.

Learning Outcomes

Having successfully completed the module, the student will be able to:
e Comprehend the postulates of the discrete time signal and systems.
e Understand how digital to analogue (D/A) and analogue to digital (A/D) converters
operate on a signal and be able to model these operations mathematically.




Use Z transforms and discrete time Fourier transforms to analyze a digital system.
Define and use Discrete Fourier Transforms (DFTs), specific objectives are:

a) Implementation of DFTs using Fast Fourier Transforms.

b) Understand the definitions of and the differences between physical and
computational resolution.

c) Understand and implement DFTs on long data sets such as speech signals and
images.

d) Use FFTs for efficient implementation of linear convolutions.

Design and understand simple finite impulse response filters

a) Understand stability of FIR and IIR filters

b) Quantization effects and noise

c) Pole-zero design of simple filters using real data

d) Window method design of different types of FIR and IIR filters.

e) Choose the best filter structure for implementation

Topics Covered

Signals & Systems: Discreet time representation. Convolution. (3 weeks)

Signals & Systems: Frequency Domain representation. Fourier analysis. (3 weeks)
The Z transform and its applications to digital signal processing. (2 weeks)

Digital Filter Design (IR, FIR). (3 weeks)

Introduction to DSp SoC architecture. Floating and Fixed point DSP architectures.
Texas Instruments, Analog Devices, Motorola kat AT & T. DSPs. (2 weeks)

Laboratory Exercises

The laboratorial part of this course will use the Programming language Matlab. It is available
on the School of Technological Applications, Telecommunications Laboratory (STEF building,
1* floor).

Matlab includes a tutorial to introduce the basic syntax and use. You can find it at the
Mathworks web site: Getting started with Matlab.

The Laboratorial courses shall focus on:

Signals & Systems: Discreet time represantion. Convolution. (3 weeks)

Signals & Systems: Frequency Domain represantion. Fourier analysis. (3 weeks)
Z transform and applications to digital signal processing. (2 weeks)

Digital Filter Design (IR, FIR). (3 weeks)

Use of Texas Instrument TMS320C6713 for real time applications.

Teaching and learning activities



http://www.mathworks.com/access/helpdesk/help/techdoc/learn_matlab/

Teaching methods include:

e Teaching using traditional lecture material (interactive teaching with the students) or
modern (using video projector and presentations.

e Use of Internet in order to acquire all the necessary information which will be used mainly in
laboratorial projects.

e Use of the MATLAB suite in order to present various applications of theory in order to
provide a comprehended and visualized framework.

Student’s activities include:

e Solving exercises in classroom and in their personal time (groups of exercises) in order to
enhance their efficiency.

e Team Projects, especially in the laboratorial part of the course.

e Use of embedded hardware platform by Texas Instruments in order to design, develop and
measure digital filters.

e Exams, oral or written.

Resources

Greek Literature

=

. 2. Qwtonovlog, WnoLlakn enefepyaaoia orjparog, ISBN: 9609892914,

2. Monson H. Hayes, Oswpia kat mpoBAnuota otnv Yndlokn enefepyacia onpoatog, ISBN:
9608050111.

3. Schafer, Yoder, Macclellan, OsueAwdelg évvoleg NG enetepyaociag onudatwv, ISBN:
9608771048.

4. A. Antoniou, Wndlakn eneepyacia onuarog, Zipata cuotripota kot ¢idtpa, ISBN:
9604181882

5. J. Proakis, Wndlakn avaluon onuatog, Apxég, oAyoplBuol, sdoppoyic, ISBN:
9604117157

6. A. Zk06pag, B. Avaotacomnoulog: Wnolakn Emefepyaoia onpatoc Kat elkovag: EkSOoeLg

Avolktou MNavemnotnuiou.

English Literature:

1. J. Proakis, D. Manolakis., Digital Signal Processing, ISBN: 0132287315

2. A. Oppenheim, R. Schafer., Digital Signal Processing, ISBN: 0132146355
3. S. K. Mitra., Digital Signal Processing, ISBN: 0071244670

4. E. C.,Ifeachor, B. W.,Jervis., Digital Signal Processing., ISBN: 0201596199.




