EE-7031 - WHOIAKH EIKONA KAI HXOzZ

BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG

Tithog Mabnuatog WHOIAKH EIKONA KAI HXO%
Kwbikdg Mabrpatog EE-7031

Oewpla / Epyaotrplo Oewpla + Epyactiplo
E€apunvo AtSaokahiag 7°

MOTWTLKEG LOVASEG 4

‘Qpeg Atbaokaiag 20+2E

Doptog Epyaociag 120

Yroxpewtko / Emloyng YTOXPEWTIKO

YrnevBuvog Mabruatog

Ap. HAlag Zwng

ASAoKwV

Ap. HAlag Zwng, Ap. Zwthplog Kapapumétoog

Emtikouptkd Npoowriikod

Tpomog Albaokahiog

Oswpntikn Adackalia (Alahéelg), Epyoaotnplakég AGKNOELG,
Autovopeg Epyaoaieg, Eéstdoelc.

AfloAdynon Ocewpia: Epyaocisg 50%, Tehkn E€Etaon 50%
Epyaotipto: Epyacisg (20%), TeAkn E&€taon (80%)
Mpoamnattovpeva Oewpia: IApata Kot Juotiuata, Wnolakr Enséepyacio Inpoatog,
Juotuata ThAETUKOWWVLWY, MBavOTNTES KAl ITOLXELO ITATIOTIKAG.
Epyaotiplo: Matlab, Baowég Apxég Mpoypappatiopou.
NEPIFTPA®H
ZKOTOG

O okomdg tou HaBApaTog sival n swoaywyn Twv GoTNTWY TOCO OTI BACLKEG APXEC TNG
Wndakng Eme€epyaociag Ewovag kal Hxou 600 Kat otnv edappoyr Toug os clyxpova
CUOTHHATA HECW:

0l) TWV BOCLKWY EVVOLWV TIOU GITOVTAL TNE OVamapdoTacnS TouG.

B) Twv Baotlkwyv peBOSwV avaAuong Kal eMefepyaciog Toug oto Medlo Tou XPOVoU Kal TNG
ouxvoTNTaC KBWCE Kal oTo TeSio TOU XWPOU KOl TWV XWPLKWV CUXVOTHTWV.

Y) Twv BACLKWV apxwyv KATavonong Kol eEaywyng tTng mAnpodopiag mou HeTadEPOuV LECW
KOTAANANG avAaAuong kol emefepyaciag toug Kal TNV £dappoynG Twv apxwv Tng
Avayvwplong Mpotumnwv.

8) eloaywyng ota CUCTAMATA EMKOWwWViag MOAUHECwY Omws n Pndlakr thAedpaon,
TLOAULLEGLKEG UTtNPECLEG SLASLKTUOU KTA.




Mabnolakd ArtoteAéopata

Metd tnv oAokAjpwon tou padnpatog o ¢ottntig Ba £XEL AMOKTACEL TI( QMAPOITNTES
YVWOELG Ko §£ELOTNTEC WOTE vaL:

e Avtllappavetal TG PBACLKEG APXEG QVATIAPACTACNG TNG ELKOVOCG KOL TOU NXOU WG
noAuvdLdotata onuoTa.
e [vwpilouv Kal epapuolouv TIG PACIKEG apXEG eMefepyaoiag elKOVAC OTIWG:
v' BeAtiwon EkOvVaC HECW LOTOYPAMUATOC KOl LETOOXN LOTLOUWV.
v' Kwbkomoinon swévag pe €udaon ota npdtumno cupnicong JPEG and JPEG
2000.
v' Av@Auon elkovag pe Eudaon otnv e€aywyr] XAPoKTNPLOTIKWV.
v Texyvikée Avoyvwplone Mpotinwv pe éudacn ot PocikéC Sopéc
taélvountwv (Bayes Approach).
e Tvwpilouv Kal epapuolouV TIG POCIKEG apXEG EMEEEPYACLAC TOU NXOU OTWG
v MéBobol avaluong, eme€epyooiog Kol avamopdotacns onuAtwy GwvAg Kot
NXOU OTIWC TAPAUETPLKA KOL LN TIOPOUETPLKI AVOTTApACTACH.
v’ Apxéc, péBoSoL kol mPOTUTIAL KwdKomoinong onuatwv GwVAG Kot AXou
(Vocoders, MP3 ktA.).

AvTiKeipeva mou KaAumTovto

o Xpwpotopetpia, Baolkég apyeg Elkovag. (2 eBSopAdeq)

e BeAtiwon Ewovag pe Lotoypappata kKol peBOSouC XWwPLKWV CUXVOTATWV. (2
epSopadeg)

e Kwdikomoinon kat cupunieon ewkovag JPEG & JPEG2000 (2 eBdouddeg)

e Avaluon Ewovag, Baoikég Apxéc Avayvwplong Npotiunwv. (2 eBSopddeg)

e Avaluong, enefepyaocia kal oavamopdctocn onuatwv Gwviag Kat nxou (2
eBSopnadeg)

o Apxég, HEBodoL kalL mpotuma kwdlkomoinong onudtwv ¢wvng kat fnxou (2
eBdopadeg)

e Eloaywyn ota cuotiuata enetepyooiag kal petadoong WndLlakng elkovag Kot Axou
— To npétumo Pndlaknig tnAedpaonc DVB-T (1 eBSopada)

EpyaotnpLlokég AGKNOELG

Epyaotnplakn ekmaibsuon twv pottntwy péow tou Aoytoptkol MATLAB/SIMULINK kat tng
avarttu€lakng  TAatpoppac  UAwoU/Aoylopitkot Code Composer Studio tng Texas
Instruments. MNeplapPdvovtal 13 €pyaoTnPLOKEG AOKIOELS EOTIAOUEVEG OTO PAOLKOTEPQ
avtikelpeva tng Bewpntikng SibaokaAiog. OL aoknoelg Ba elval MPOCAVATOALOUEVEG TTAVW
ota akoAouBa nmedia:

®  QVATAPAOCTOON, XELPLOKMOG Kal eMefepyacia tng YndLakng elkovag

e petaoynuatiopol kat didtpa yla Pndlakn lkova

®  QVATAPACTOON XELPLOKOG KoL ETteEEpyacia onuoTog video

®  QVAMAPAOCTAON, XELPLOKOG Kal emefepyacia Pndlakol onpatog Gpwvrg Kot nxou

e Ulomnoinong dIATpwy o€ MPAYUATLKO XPOVO UE Toug enetepyaotéc TMS320C6713 tng
Texas Instruments yLa (X0 KoL ELKOVA.

e Tpocopoiwon cuothpatog DVB-T




ASaKTIKEG Kat MaBnoLOKEG SpacTNPLOTNTES

O uéBodol Sidbackaliag meplhapfavouv:

o AlbaokaAia pe SloAEEEl OTIC omoleg xpnolpomolouvial KAaoolkéG péBodol (emiAuon
aoknoswv, Sladoywkry Sidaockalia) kat olyxpova emomuikd péca (video projector Kot
Sltadaveleg).

e  Xprion StadiktUou, yla TNV aveUpeaon amapaltntwy mAnpodopLwy nou Ba xpnaotpomnotnbolv
KUpLlwC o€ EpyaoTnpLaKEG EpyaCieC.

e Napouciaon Twv dladpopwy anoteAeocpdtwy tng Bewplag e xprion tng e€opolwong, Kuplwg
pUéow Tou mpoypappatog MATLAB.

OL paBnolokég SpaotnpLotnTEG MepAABAvouV

e Emiluon aokAoswv otnv Taén pe Staloyikég uebodoug.

e YAomoinon opadiKwy EpyacLWV.

e Xprion Aoylopikol KoL OUOTHUATWY Tpaypotikol xpdvou tng Texas Instruments yla
oxebiaon kat e€opoiwon Twv PndLoKWY CNUATWY Kot GUCTAUATWV.

e ATOMIKN MEAETN KAl EEETACELG YPOATITEG 1 Kol T(PODOPIKEG.

BiBAoypadia

EAAnvikn BiBAloypadia
1. NwkoAaog Nanapdpkog: Wnolakn Enetepyoaoia kat Avaluon Ewkoévag, Ekdoon 2n 2010,

ISBN: 9789609273138
2. lwévvng Nitag, Wndrakr Eneéepyaocia Ewdvog. 4" ékSoon. ISBN: 9789609156431

3. INUELWOELG SLEAOKOVTWV OTO OVTIKELHEVO eEnefepyaoiog dwvr¢ Kal HXou

ZevoyAwoon BiAoypadia.

1. W. K. Pratt, Digital image processing. ISBN: 0471767778

2. Gonzalez, Woods. Digital image processing, ISBN: 0130946508.

3. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and Practice, ISBN
013242942X

4. Thierry Dutoit, Ferran Marques, Applied Signal Processing: A MATLAB-Based Proof of
Concept, ISBN 9780387745343

5. Udo Zolzer, Digital Audio Signal Processing, ISBN 0470997850




EE-7031 - DIGITAL IMAGE, SPEECH AND AUDIO PROCESSING

BASIC INFORMATION
Department Electronics
Course Title Digital Image, Speech and Audio Processing
Course Code EE-7031
Theory /Lab Theory & Lab
Semester 7"
ECTS Credit Units 4
Teaching Hours Theory: 2h/w & Laboratory: 2h/w
Working Load 120
Obligatory / By Choice Obligatory
Unit Leader Dr. Elias N. Zois
Teacher Dr. Elias N. Zois, Dr. Sotirios Karabetsos
Assistants
Teaching Lectures, Laboratory, Tutorials, Invited Lectures, Exercises, Exams
Assessment Theory: Projects 50%, Final examination: 50%
Laboratory: Projects (20%), Final evaluation exam (80%)
Prerequisites For theory: Signals and Systems, Digital Signal processing, Probability
and Information Theory, Telecommunications
For laboratory: MATLAB, Programming principles.

DESCRIPTION

Aim

The course will introduce the students to the basic concepts and techniques for processing,
analysing and understanding systems and techniques about digital image, audio and speech.
By the end of the course, students will become familiar with the most important methods in
the above topics. The course includes topics such as image fundamentals, image
enhancement, image transform and compression. In addition the students familiarized
themselves to basic speech and audio concepts like parametric and non-parametric
processing, short-time processing as well as representation and coding. The course also
provides an introduction to the basic techniques of image and speech understanding by
providing lectures on the basis of pattern recognition principles.

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 in the laboratorial part of the course.

Learning Outcomes




Having successfully completed the module, the student will be able to:
e Comprehend the postulates of the digital image and speech signals and systems.
e Use and understand image processing techniques including:
v"Image enhancement with histograms and transforms.
v" Image Coding and Compression, with emphasis to JPEG and JPEG 2000
standards.
v"Image understanding with emphasis to feature extraction.
v/ Pattern recognition techniques with emphasis to Bayes and other
approaches.
e Appreciate and apply audio and speech processing techniques including:
v' parametric and non-parametric processing, short-time processing
v audio and speech signal representation and coding (e.g., Vocoders, MP3).

Topics Covered

Digital Image postulates: Chromatometry, Basic image processing. (2 weeks)

Image enhancement. Histogram and Frequency Domain representation. (2 weeks)
Image Coding. Image Compression. JPEG & JPEG2000 (2 weeks)

e Image Analysis. Pattern Recognition Principles. (2 weeks)

Analysis, processing and representation of audio and speech signals

Principles, methods and standards of audio and speech coding

introduction to systems of image, audio and speech processing —the DVB-T standard

Laboratory Exercises

The laboratorial part of this course will use specialized software Matlab/Simulink and
specialized development platforms such as Texas Instruments’ Code Composer Studio.

The Laboratorial courses include 13 practical assignments focusing on:

e Digital Image postulates: Chromatometry, Basic image processing. (2 weeks)

e Image enhancement. Histogram and Frequency Domain representation. (2 weeks)

e Image Coding. Image Compression. JPEG & JPEG2000 (2 weeks)

e Image Analysis. Pattern Recognition Principles. (2 weeks)

e Audio and speech signal representation, processing and manipulation (2 weeks)

e Video signal representation, processing and manipulation (2 weeks)

e Image and sound real-time filtering implementation using the TMS320C6713 DSK
platforms by Texas Instruments (1 week)

Teaching and learning activities

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
1. NwkoAaog Nanapdpkog: Wnolakn Enetepyaoia kat Avaluon Ewkovag, Ekdoon 2n 2010,

ISBN 9789609273138
2. lwévvng NAtag, Wndrakr Eneéepyooia Ewdvoc. 4" ékSoon. ISBN: 9789609156431

3. Lecturer’s notes on the covered topics

English Literature:

1. W. K. Pratt, Digital image processing. ISBN: 0471767778

2. Gonzalez, Woods. Digital image processing, ISBN: 0130946508.

3. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and Practice, ISBN
013242942X

4. Thierry Dutoit, Ferran Marques, Applied Signal Processing: A MATLAB-Based Proof of
Concept, ISBN 9780387745343

5. Udo Zolzer, Digital Audio Signal Processing, ISBN 0470997850




