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SUMMARY

The subject of "Digital Signal Processing’, 6 ECTS, taught in the first semester of the third Course of
Electronic Engineering Degree in Telecommunications (GIET). Part of the matter, "Signals, Systems and
Telecommunication services" is mandatory and is taught by professors from the Department of Electronic
Engineering.

This course complements the subject of signals and systems studied in the second degree course. It
begins with a review of basic skills, taught in the course Signals and Systems (sampling AD / DA
conversion, Z transform, etc.) to move on to define a fundamental tool in signal analysis such as Discrete
Fourier Transform seeing the advantages and limitations of this tool for the analysis of discrete signals.
The next block of the course is the design and analysis of digital filters (both FIR and IIR type) studied the
different possibilities of implementation (structures) and the effects of finite precision that has these
elements. After seeing the digital filter goes on to describe two fundamental operations in digital signal
processing such as the decimation and interpolation. Finally, for the student to acquire a thorough
knowledge of digital signal processing is introduced the problem of hardware implementation of the
systems digital signal processing with the different elements available for conducting such
implementation.

The objectives of this course is summarized in the following points:
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- Consolidate knowledge related to the digital processing that have been taught in other subjects of such
material, and taught.

- Present the discrete Fourier transform as a tool for signal analysis and their corresponding fast versions.

- To guide design of digital filters (FIR and IIR both) with emphasis on the different structures and finite
precision errors that we can find.

- Show where and how to apply adaptive systems systems, digital signal processing.

- Publicize the alternatives have when implementing a digital processing system hardware as well as the
advantages and disadvantages of each.

The course contents are:

Review of digital signal processing. Discrete Fourier Transform. Fast algorithms FFT. Design of FIR and IIR
filters. Multirate signal processing. Adaptive systems. Implementation techniques. Finite arithmetic.
Introduction to digital signal processing in real time.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

There are no specified enrollment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS

It is recommended that the student has taken the course of Signals and Systems for this subject taught in
second year of the degree (GIET).

COMPETENCES / LEARNING OUTCOMES

1402 - Degree in Telecommunications Electronic Engineering

R1 - Ability for self-learning of new knowledge and techniques appropriate for the conception, development
and exploitation of telecommunications systems and services.

R4 - Ability to analyze and specify the fundamental parameters of communication systems.

DESCRIPTION OF CONTENTS
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1. Discrete Systems (Review)

A/D and D/A conversion

Discrete signals. LTI discrete systems
Impulse response.

Convolution.

Z transform

Frequency response

2. Discrete Fourier Transform

Definition of the DFT. Properties.
Signal analysis using the DFT.
Algorithms for calculating the DFT.

3. Digital Filter Design

FIR filter design

[IR filter design.

Adaptive filters.

Implementation of discrete systems
Finite precision effects

4. Multirate systems

Decimation.
Interpolation.
Applications.

5. Laboratory

LAB 1: Computer Hardware
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Getting starter with the board eZdsp 5515 of Texas Instruments using Code Composer Studio.

LAB 2: Transform Discrete Fourier
Resolution, windowing, spectral leakage, Goertzel algorithm.

LAB 3: Frequency selective digital filters
Properties of the filters FIR and IIR: design methods. Using SpTool and FDATool.

LAB 4: Adaptive Filters
System identification. Active noise canceling

LAB 5: Laboratory exam.

Along with these labs is expected to make a mini-project. Students have to develop a digital processing
system in real time on a fixed-point digital processor.

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Theory 35,00
Laboratory 15,00
Classroom practices 10,00
Total hours 60,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 30,00
Independent study and work 16,00
Preparation of lessons 30,00
Preparation for assessment activities 14,00
Resolution of case studies 0,00
Total hours 90,00

TEACHING METHODOLOGY

The training activities are conducted in accordance with the following distribution:

- theoretical activities. (G3, G4, G5, G6)

Description: In the theoretical issues will be developed to provide a global and inclusive, analyzing in detail
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the key issues and more complex, promoting at all times, student participation.

* Practical activities.

Description: Complementing the theoretical activities in order to apply the basic concepts and extend them
with knowledge and experience they acquire during the course of the work proposed. They include the
following types of classroom activities:

* Classes of problems and issues in the classroom (G4, G5, G6)

* Regular discussion and resolution of problems and exercises for students previously worked (G4, G5, G6)
« Laboratory sessions. (R1, R4)

+ Making a mini-project. (G4, R1, R4)

To carry out the mini-project will form pairs and the teacher will distribute a plate eZdsp 5515 / eZdsp5505
with Code Composer Studio software in the first class sessions. The students will have this badge during
the entire course could prepare the mini-project pair, whose memory and presentation will be held at the
end of the semester.

It will use the platform of e-learning (virtual classroom) from the University of Valencia in support of
communication with students. Through it you will have access to learning materials used in class as well
as solve problems and exercises.

EVALUATION

The evaluation of the learning will be carried out in the following way:

Continuous assessment:

+ SET. Objective test, consisting of one or several exams with both theoretical-practical questions
and problems (40%).
SE2. Evaluation of laboratory activities (25%), distributed as follows:

- SE2.1. Laboratory exam (last session): 50% (12,5% of the total).

- SE2.2. Evaluation of sessions: 50% (12,5% of the total). In each session a pre-
laboratory questionnaire will be made (10%), a post-laboratory questionnaire (30%), and
the achievement of the session will be evaluated (10%).

+  SE3. Evaluation of deliverables (10%) (NON-RECOVERABLE activity).
« SE4. Evaluation of the memory and presentation of a signal processing miniproject (25%).
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Considerations about the laboratory mark:

+ If SE2 is not passed, the day of the examination of the official call it will be a laboratory exam,
SE2.1.
+  The final mark for SE2 will be computed as max(SE2.1 x 50% + SE2.2 x 50%).

The final mark will be computed as: SE1 x 0.4 + SE2 x 0.25 + SE3 x 0.1 + SE4 x 0.25.

Alternative evaluation only valid for the second call:

SE1. Objective test, consisting of one or several exams that will consist of both theoretical-
practical issues and problems (50%).
+ SE2. Evaluation of laboratory activities (25%).

- SE2.1. Laboratory exam (day of the second official call): 50% of the laboratory mark if
the student has assisted to the sessions SE2.2, 100% of the laboratory mark otherwise.

- SE2.2: Evaluation of sessions: if the student has assisted to them, 50% of the
laboratory mark.

- The final mark for SE2 will be computed as the maximum between the average of SE2.1c and
SE2.2, and SE2.17c, that is, using the formula max(SE2.7c x 50% + SE2.2 x 50%, SE2.7c).

+  SEA4. Evaluation of the memory and presentation of a signal processing miniproject (25%).

The final mark will be computed as: SE1 x 0.5 + SE2 x 0.25 + SE4 x 0.25.
It is necessary to obtain a minimum of 5 points out of 10 in sections (SE1, SE2 and SES5) to approve.

In any case, the evaluation system will be governed by what is established in the Evaluation and
Qualification Regulations of the Universitat de Valéncia for Degrees and Masters (https://webges.uv.
es/uvTaeWeb/MuestralnformacionEdictoPublicoFrontAction.do?acci
on=inicio&idEdictoSeleccionado=5639).
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