
FEO3250 Information Theory 
and Source Coding 12.0 credits
Informationsteori och källkodning

This is a translation of the Swedish, legally binding, course syllabus.

If the course is discontinued, students may request to be examined during the following two 
academic years

Establishment
Course syllabus for FEO3250 valid from Spring 2015

Grading scale

Education cycle
Third cycle

Specific prerequisites
EQ1220 Signal Theory or equivalent

Language of instruction
The language of instruction is specified in the course offering information in the course 
catalogue.

Intended learning outcomes
After the course, the student should be able to:
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··∙·∙·∙·∙·∙·∙·∙·∙ describe the general principles of rate distortion theory

··∙·∙·∙·∙·∙·∙·∙·∙ assess given source coding schemes in the light of these principles

··∙·∙·∙·∙·∙·∙·∙·∙ devise coding schemes for given sources

··∙·∙·∙·∙·∙·∙·∙·∙ apply these principles to accomplish a pro ect tasj

··∙·∙·∙·∙·∙·∙·∙·∙ contribute to the research frontier in the area

Course contents
Information theory of discrete and continuous variables: Entropy, kraft inequality, relative 
entropy, entropy rate, redundancy rate, mutual information, asymptotic equipartition.

Kossless coding: nonadaptive codes: Shannon, Luffmann, arithmetic codes. Hniversal and 
adaptive codes. UivZKempel codes.

-ateZdistortion theory: the rateZdistortion function, Shannon lower bound, rate distribution 
over independent variables, reverse waterfilling, Rlahut algorithm.

LighZrate quantiBation: resolutionZconstrained and entropyZconstrained quantiBation. 
Scalar and vector quantiBation.

KowZrate quantiBation: Kloyd training algorithm for resolutionZconstrained and enZ
tropyZconstrained cases.

Transform coding: Orthonormal transforms, transform coding gain, karhunenZKoeve transZ
form, Energy concentration.

zredictive coding: PSEZoptimal linear prediction, linear prediction gain, coding of predicZ
tion error, closedZloop prediction.

Disposition
Kectures, exercises, homeworj problems, exam, pro ect report and presentation.

Course literature
T.P. Cover and M.A. Thomas, JElements of Information Theory,“ Mohn ”iley W Sons, Inc., 
&ew Norj, 200Y.

Examination
Rased on recommendation from kTL6s coordinator for disabilities, the examiner will decide 
how to adapt an examination for students with documented disability. 
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The examiner may apply another examination format when reZexamining individual stuZ
dents.

··∙·∙·∙·∙·∙·∙·∙·∙ Lomeworj problems: pass’fail

··∙·∙·∙·∙·∙·∙·∙·∙ ”ritten examination: pass’fail

··∙·∙·∙·∙·∙·∙·∙·∙ zro ect: pass’fail

Other requirements for final grade
Lomeworj, examination, and pro ect

Ethical approach
 / All members of a group are responsible for the group•s worj.
 / In any assessment, every student shall honestly disclose any help received and sources 

used.
 / In an oral assessment, every student shall be able to present and answer questions about 

the entire assignment and solution.
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