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Linear Systems

OBJECTIVES

The main objective of this course is to acquire a working knowledge of media coding algorithmia, standards, their
present state of the art and limitations and their use in telecommunications.
Students who successfully complete this course should meet the following ABET program outcomes: (a), (b), (c), (e),
(h), (i), (j), (k).

In particular:

GENERAL SKILLS:
a) an ability to apply theoretical knowledge to engineering problems (PO (a)).
b) analytical skills, synthesis capabilities and an ability to integrate knowledge from different disciplines (PO (a)).
c) acquisition of critical thinking capabilities and broad education necessary to understand the economical impact of
the coding technologies, standards and governmental regulations on the development of telecommunication
services(PO (h)).
d) A recognition of the need for, and an ability to engage in life-long learning (PO (i)).

SPECIFIC SKILLS:

1) Theoretical knowledge on media coding and the problems and solutions for their transmission over modern
communications networks (PO (a), (h) and (j)).
2) An ability to choose, apply and adapt a media coder to meet identified needs such as quality, bandwidth, delay or
complexity constraints by conducting experiments in the laboratory and interpreting the results (PO (b), (c), (e) and
(k)).
3) Skills for reading and interpretation of standards specifications (PO (e) and (k))

DESCRIPTION OF CONTENTS: PROGRAMME

Topic 0. Fundamentals of the digitalization of multimedia information.
Topic 1. Image coding
Topic 2. Video coding
Topic 3. Speech coding
Topic 4. Audio coding
Topic 5. Coded multimedia information transmission

LEARNING ACTIVITIES AND METHODOLOGY

The course structure consists of two different types of session: lectures and laboratory exercises.

LECTURES (4 ECTS)
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The mathematical principles of media coders are presented in the lectures mostly aided with slides and multimedia
demonstrations to illustrate certain aspects. (PO (a)).

The economical impact of the bandwidth occupation in communication networks and the standarization of the media
coders is a fundamental issue emphasized in the lectures. The algorithms needed to design a coder to meet specific
constraints are explained (PO (c)).

The economical implications of choosing among the different media coders available are always emphasized in the
lectures: mainly, the trade-offs between quality, computational requirements, delay and bandwidth. The impact of
governmental regulations on matters such as the assignation of radio-frequency bands and the process of producing
standards are also explained in the lectures (PO (h)).

Up to date examples and news on multimedia processing algorithms are always sought in the lectures even presenting
protocols not yet well established, showing trends and emphasizing evolution thus promoting the idea of the need of a
life-long learning (PO (i) and (j)).

LABORATORY PRACTICE (2 ECTS)

Four laboratory assignments (one for each media covered in the subject program) are aimed at achieving an
understanding of the coding methods and an ability to design and conduct experiments by changing the free
parameters of the coders and analyzing their consequences and trade-offs. The students empirically observe the
trade-offs between employed bandwidth, quality, delay and complexity and are asked to decide on the free parameters
that configure a coder (PO (b), (c) and (h)).

The standardization of the media coders is a fundamental issue in media coding. A laboratory assignment is devoted
to develop skills for reading and interpreting standards' specifications to enable students to assess the adequacy of a
standard for a given engineering problem and identify the degrees of freedom left for the implementer or the user. The
students are required to seek for specific modules and characteristics having to answer a questionnaire (PO (e)).

Some programming skills are required in the lab projects though they are not specifically worked upon. Also reading
and interpretation skills of media standards especifications are develop in one of the lab assignments (PO (k)).

ASSESSMENT SYSTEM

The final assessment consists of two parts:

1. The average of the results of the four questionnaires corresponding to each of the lab assignments (40 %) (PO (b),
(c), (e), (h) and (k))
2. Overall exam (60%) with a minimun mark of 40% (PO (a), (c), (e), (h), (i) and (j)).

% end-of-term-examination/test: 60

40% of continuous assessment (assigments, laboratory, practicals…):
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