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E€aunvo AdaokaAlag Z

MOTWTLKEG LOVASEG 3
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Yroxpewtko / Emloyng YTOXPEWTIKO
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AtloAbynon Tehikr) EE€Taon
TeAikr e€étaon 100%
Mpoarmattovpeva
NMEPIrPA®H
2KOTTOg

2KOTTOG TOU PaBNUaTOG €ival N eI0aywyr Twv oTToudAoTWY OTIG BACIKES apxEG TNG Bewpiag
TTANPOPOPIOG Kal N EKPABNoN TwV TTAEOV XPNOIUOTTOIOUPEVWV TEXVIKWY KWAIKOTTOINONG TTNYAS

Kal KavaAiou.

MaOnoiakd AtroteAéopara

‘EXovTag OAOKANPWOEI ETTITUXWG TO udBnua ol atroudacTég Ba eival og B€on va:

e KaravoouUv Ta 6pia TTou TiBevTal KaTd Tn cUuuTTiEon TNG TTANPOPOPIAG TTOU TTAPAYEl Hia
TTNYN Kai Tou duvartol puBuou peTddoong dedopévwv Péaa atrd éva KavaAl.

e YTroAoyifouv Tn XwpenTIKOTNTA SIOKPITWY KAVOAIWY PE TTEPIOPITHOUG £106B0U Kal
KavaAiwv e B6pufo

e YTroAoyiouv TO TTANPOPOPIAKS TTEPIEXOPEVO DIAKPITWY TTNYWV

o [vwpiCouv TIG duVATOTNTEG KAl TTEPIOPICHUOUG TWV TTIO DIAdESOUEVWV TEXVIKWV

KwOIKOTToinoNG TTNYAS Kai KavaAiou




AvVTIKEIMEVA TTOU KOAUTTTOVTAI

loTopIK avadpoun, EPAapUOYES TNG Bewpiag TTANpoopiag, YETPa TTANPOPOpPIag (evTpoTria,
auoifaia TTAnpo@opia, ouvapTnon diaxwpicpou) (1 eBdoudda)

KwdIkeg peTdppaong 0edouEVWY, XwPENTIKOTATA SIOKPITWYV KAVAAIWV Xwpis B6pufo kal pe
TTEPIOPIGHOUG €10600u, RLL kavaAia (1 eBooudda)

Block kwdikeg Frieman Wyner petd@pacong 0edopévwy, trellis kwdikeg, aviodtnta Kraft (1
€BOONGdQ)

KwdIkeg oUUTITUENG dedopévwy, IB16TNTA ACUUTITWTIKAG 1I00d1apépions (AEP), O@cwpnua
Shannon-McMillan (1 eBdouada)

Block kwdIkeg kal TTpoBepaTikoi KWOIKEG cuuTTuENg dedouévwy, Huffman, Tunstall, Shannon-
Fano, Arithmetic coding (1 eBdoudda)

Kwdikeg Ae€ikoU, Lempel Ziv 77, Lempel Ziv 78, LZW (1 eBdopada)
Kwdikeg petddoong dedopévwv, XwpnTikOTnTa SIaKPITWY KavaAiwv ue B6pufo (1 eBdoudada)

Ipappikoi block kwdikeg d16pBwang o@aApdTwy, KUKAIKOi Kwdikeg, BCH, RS kwdIkeg (2
€BOOUAdEC)

ZUVEAIKTIKOI KWOIKES 016pBwaong o@aApdtwy, aAucidwTr) KwdikoTroinan, Turbo KWAOIKEG,
LDPC kwdIkeG (2 eBOOUADdEG)

Kwdlikeg oupTrieong dedopévwy, Oswpnua pubuou-Trapaudpewaong (1 eBdoudda)

KavdAia kai TTnyég ouvexoug xpovou, MéTpa TTAnpogopiag Gaussian onudtwy, Gaussian
KavaAia Kal TTNyEG PE Kal xwpig pvAun (1 eBooudda)

Epyaotnplakég AOCKROEIG

A1dakTIKEG KAl MaOnoI10KEG BPAOTNPIOTNTEG

O1 péBodol didaokaAiag TrepIAapfdvouv:

Mapadoaoiakr diIdacKaAia Pe DIGAEEEIC OTIG OTTOIEG XPNOIUOTTOIOUVTAI £V UEPEI powerpoint
TTAPOUCIACEIG

O1 padnoilakég SpaoTnpIdTNTES TTEPIAAUBAvVOUV

EtriAuon aoknoewyv, aToUIKr JEAETN KAl YPATITEG £CETATEIG.




BiBAloypagia

EAANVIKA:

«@ewpia MAnpogopiag kar Kwdikwv» Znueiwoelg Mabruatog, Eudyyehog ZépBag, TuRua
HAekTpovikng, TEI ABAvag, Zemrtéuppiog 2010

‘Bagikéc Apxés Ocwpiog Kwdikotroinong kair Kputrtoypagiog», Hankerson, Hoffman,
Leonard, Lindner, Phelps, Rodger, Wall (uetdoppaon XapdAautrog Kopvdapog) Ekdooeig
KAeiddpiBuog, ISBN 978-960-461-369-4, 2009

ZevoyAwoon:
«Applied Coding and Information Theory for Engineers”, Richard Wells, Prentice Hall
Information and System Sciences Series, ISBN 0-13-961327-7, 1999




EE7051- INFORMATION THEORY & CODING

BASIC INFORMATION

Department Electronics

Course Title Information Theory and Coding
Course Code EE-7051

Theory /Lab Theory

Semester 7th Semester (2)

ECTS Credit Units 3

Teaching Hours 2 Theory

Working Load 90

Obligatory / By Choice Obligatory

Unit Leader Prof. Evangelos Zervas
Teacher Prof. Evangelos Zervas
Assistants -

Teaching Lectures - Exams
Assessment Final Exam

Final Exam 100%

Prerequisites

DESCRIPTION

Aim

The aim of the course is to initiate students to the basic principles and practice of information
theory and coding, and to tie information theory to design problems of communication
systems and other information handling systems.

Learning Outcomes

Having successfully completed the module, the student will be able to:

el

Understand the limits in data compression and data transmission systems
Calculate the capacity of discrete channels with noise and input constraints
Calculate the information content of sources

Know the limitations and performance achievement of existing channel and source
coding techniques




Topics Covered

A brief history of information theory, applications of information theory, information measures
(entropy, mutual information, discrimination function) (1 week)

Data translation codes, capacity of discrete channels with input constraints, RLL channels (1
week)

Block data translation codes Frieman Wyner, trellis codes, Kraft inequality (1 week)

Data compaction codes, Asymptotic Equipartition Property (AEP), Shannon-McMillan
Theorem (1 week)

Block and prefix codes for data compaction Huffman, Tunstall, Shannon-Fano, Arithmetic
coding (1 week)

Dictionary codes Lempel Ziv 77, Lempel Ziv 78, LZW (1 week)

Data transmission codes, Capacity of discrete noisy channels (1 week)

Linear block codes for error correction, Cyclic codes, BCH, RS codes (2 weeks)
Convolutional codes, concatenated codes, Turbo codes, LDPC codes (2 weeks)
Data compression, Rate-Distortion Theorem (1 week)

Continuous channels and sources, Information measures of Gaussian signhals, Gaussian
channels and sources with memory (1 week)

Laboratory Exercises

Teaching and learning activities

Teaching methods include:
The teaching methods include traditional lectures in classroom
Student’s activities include:

Solving of exercises, self-study and exams.

Resources




«Information Theory and Coding» Lectures Notes, Evangelos Zervas, Electronics
Department, TEI Athens, September 2010

“Basic Principles of Coding Theory and Cryptography”, Hankerson, Hoffman, Leonard,
Lindner, Phelps, Rodger, Wall (Translation Charalampos Kornaros) Editions Kleidarithmos,
ISBN 978-960-461-369-4, 2009

«Applied Coding and Information Theory for Engineers”, Richard Wells, Prentice Hall
Information and System Sciences Series, ISBN 0-13-961327-7, 1999




