ECE 561: Err or Control Coding - Fall 2001

Description: An introductionto thetheoryandapplicationof errorcontrolsystems.This course
provides:

e working knowledgeof error control codingin digital communicatiorand storagesystems
(e.g.,how doesyour stereareada scratchedCD),

e necessarpackgroundor understandinghe relevantresearchiopicsdiscussedn technical
literature(e.g.,to studynew concatenatioschemesor “turbo” coding),

e anoverview of thefinite field theory(withoutyour takinga two-semestemathcourse).

Prerequisites: Graduatestandingor upperclassundegraduatewvith strongfamiliarity with linear
algebraanddigital communication.

Textbook: S.B. Wicker, Error Control Systems for Digital Communication and Storage, Prentice
Hall, 1995.ISBN 0-13-200809-2.

Instructor: Dr. BenLiang
office: Rhodes372/374
email: liang@ece.cornell.edu

Lectures: 10:10- 11:25TuesdaysndThursdayslJpson205
Office Hours: 12:30- 2:00Wednesdayand11:30- 1:00 Thursdays

CourseWebsite: http://courses.ece.cornell.edu/ece561
Outgoinginformationaboutcourseoperationswill be postedo this website.

Grading Policy: Therewill bebi-weeklyhomevork assignmentghreeexams,andonecomputer
project. Homewvork will be gradedsolely on the basisof effort, not correctnessSolutionsto the
homaevork problemswill beavailablewhenthey aredue,usuallytwo weeksafterthey areassigned.
Thethreeexamsdo not significantlyoverlap. The examproblemswill besimilarto thehomewvork
problems(thereforeit would be wise to treatthe homevork assignmentseriously). The project
will mainly consistof the Matlab simulationof encodersanddecodersn error control systems.
Both aworking programanda well-written reportareexpected.

Theweightsof differentgradingcomponents:
Homework 20%

Project 20%
Exams(3) 60%



Topical Outline
This coursewill coverthefollowing topics,roughlyin theorderaslistedhere:

Error Control Codingfor Digital CommunicatiorBystemgChapterl) - introduction,noisy
channekodingtheoremgcodinggain

GaloisFields(Chapter) - groups fields,vectorspacesiinite field constructionfinite field
properties

LinearBlock CodeqChapte#) - Hammingbound,Singletorbound standard-arrggyndrome-
tabledecodingHammingcodes

Polynomialsover Galois Fields (Chapter3) - Euclideandomains,primitive polynomials,
conjugay classesfactoringX™ — 1, ideals

Cyclic CodegChaptelb) - generatopolynomial,shift-registers

BCH andReed-Solomo&odeqChaptei8 andChapte) - BCH bound,BCH codesReed-
Solomoncodesdecodingalgorithms Euclid’s algorithm,Galoisfield Fouriertransform

CorvolutionalCodeqChapterl1 andChapterl2) - linearcorvolutionalencodingstructural
propertiesViterbi decoding

Trellis CodedModulation(Chapterl4) - setpartitioning,Ungerboeclencoder

TurboCodes It’s unlikely thatwe will have enoughtime left to cover this topic, but by the
endof thiscourseyouwill have learnedenougho readandunderstandechnicalwriting on
turbocodegandmuchmore!) with areasonabléevel of confidence.



