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Degree
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Name
VEGARA MESEGUER, FRANCISCO

School of Engineering

School of Engineering

Subject-matter
16 - Optional subject
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Department

240 - Computer Science

4  Second term

4  Second term

Character
Optional
Optional

SUMMARY

This course presents to the student a general view of the knowledge, programming and use of devicesfor
the interaction between computers and the real world. Thisincludes robots, industrial automation
systems, domotics and similar ones. The topics include from the acquisiton of signals from the
environment to the execution of actions that change this environment; this will include robots (either
manipulators or autonomous robots) but also other divices for automation used in factories, homes or
biomedical applications.

The main lines of the syllabus are as follows: measurement of physical magnitudes (sensorization).
Movement generation (actuators). Communication devices (buses). Motor control. Manipulators and
mobile robots. Perception and Intelligence.
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PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

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

Other requirements

This subject has not previous requirements.

OUTCOMES

1400 - Degree in Computer Engineering

- IC2 - Ability to analyse, evaluate and select the most appropriate hardware and software platforms to
support embedded and real-time applications.

- IC3 - Ability to analyse, evaluate, select and configure hardware platforms for the development and
implementation of computer applications and services.

LEARNING OUTCOMES

Skillsto acquire

1. Determine, given a practical problem of automation, if it isaproblem of sensorization,
interconnection, programming or several of these simultaneously and determine which techniques
and technol ogies should be used in that case.

2. Be able to choose, amongst the methods contained in the course, which one or group of them are
suitable for the resolution of the problem at hand and be able to apply them.

3. Be able to construct models or compact representations of the flux of information in the real system
to be automated and be able to program the devices needed to treat this information.

4. Be able to choose the appropriate sensors according to the nature of the processes to control aslong
asthe acquisition devices (if needed, A/D conversion and capture of digital signals) being ableto
interpret correctly the specifications of the manufacturer.

5. Be able to choose the appropriate actuators with similar requirement to those of the former point.

6. Be able to implement basic control algorithms (PID or similar) on real devicesthat will also have to
be chosen taking into account their input/ouput capabilities, their computational power, energy
consumption and cost so that areliable and effective automation solution can be implemented.

7. Be able to choose and implement the high level architecture more adequate for a complex
automation system from those currently used (hierarchical, reactivo, hybrid, etc.) understanding the
advantages and inconvenients of each of them in the context of the required solution.

8. Be able to evaluate the quality of a solution calculating the appropriate efficiency measures and, if
the solution is not satisfactory, be able to correct it. In an extreme case (the system is too complex
of highly variable) be able to explain why the chosen solution does not work and look for
alternatives in the bibliography.
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Social abilities: Apart from the specific objectives formerly stated, during the course the instructor will
promote the devel opment of several generic competences amongst which we can point out:

9. Ability to identify the current technological systems as long as the decomposition of them into the
different subsystems that make up the global system.

10. Favouring the team work and the wise division of the work in tasks and sub-tasks.

DESCRIPTION OF CONTENTS

1. Nombre de la U.T. (English) Motivation and Introduction

Descripcion de contenidos (English):
Necessity of the automation in real processes. Current possibilities of automation. Robots and their
current use.

2. Nombre de la U.T. (English): Sensorization

Descripcion de contenidos (English):

The information acquisition process. Types of sensors. Basic technologies and characteristics. Sensor
choice and interpretation of the specifications. Characteristics of the signal. Digitalization. Signal
preprocessing.

3. Nombre de la U.T. (English): Actuators and power.

Descripcion de contenidos (English):
Actuator types. Technologies and basic characteristics. Actuator choice and interpretation of the
specifications. Sources of energy: characteristics and limitations. Power devices: storage and regulation.

4. Nombre de la U.T. (English): Control techniques.

Descripcion de contenidos (English):
Relationship between perception and action. The closed feedback control loop. Notion of controller.
Types of controllers. Stability analysis, Parameter tuning.
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5. Nombre de la U.T. (English): Software and intelligence

Architectures for the control of perception. Classification. Implementation: software, languages and real
time issues. Atrtificial intelligence techniques: state spaces, learning algorithms.

ACTIVITY Hours % To be attended
Theory classes 30,00 100
Laboratory practices 20,00 100
Classroom practices 10,00 100
Development of group work 9,00 0
Development of individual work 23,00 0
Preparation of evaluation activities 18,00 0
Preparing lectures 26,00 0
Preparation of practical classes and problem 14,00 0
TOTAL| 150,00

TEACHING METHODOLOGY

1/ Classroom work consisting of

1.1/ Theory classes, which consist of the presentation and basic explanation of the corresponding
matter. Periodically the lecturer will propose activities of short duration, which require the intervention of
the students in order to confirm the understanding of the explained theory.

1.2 / Exercise classes, designed to solve problems of higher difficulty, either conceptual or temporal.

1.3/ Laboratory classes designed to experimentally verify some of the most relevant issues seen in the
classes of theory.

2/ Non-classroom work consisting of:

2.1/ Resolution and reporting exercises. These classes are meant to solve bulletins exercises proposed
by the teacher and/or exposure in public of the resolution of some of them.

2.2/ Preparation for the examinations.

2.3/ Preparation of the laboratory practice, for which the student must have read and assimilated the
content of the practice bulletin, aswell as having reviewed the relevant theory.

3/ Tutorialsindividual and/or collective:
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Certain individual unscheduled tutoring hours will be scheduled per week to which students may attend to
clarify their doubts, as well as hours of collective scheduled tutoring for the clarification of the doubts
raised during exercises classes.

EVALUATION

Key results intended to be achieves as aresult of the learning of this matter are essentially practical, and
are measured by the degree in which the student has acquired the skills referred to in point VII1. For this
purpose, the assessment will be based primarily in the resolution of practical problems, smplified onesin
the case of the review or the exercises, and real ones for the proposed main work.

According to the new model, we intend to give the final exam a not excessive prominence, but without
arriving to a continuous assessment model. Selected teaching eval uation mechanism consists of the
following items and assessments:

Assessment of participation (up to 5% of the final mark)

Assistance and implementation of practical work (up to 25% of the final mark)

Resolution of exercises (up to 20% of the final mark)

Final exam (up to 50% of the final mark)

For students unable to attend regular class, an aternative model is offered in which the evaluation of
attendance to practical classes and participation are replaced by some additional work and special tutoring
assistance, with an equivalent total percentage.

In the second examination call, the final mark will be obtained by averaging the exam with aweight of
50% and an exam on the submitted practical exerciseswith aweight of 20% in al cases. Furthermore, in
the case of having failed the practicalsin thefirst call the alumni will have to submit them again,
individually.

The minimum required to overcome the subject will be the equivalent to a4 out of 10 in the final
examination asin the resolution of exercises. Other assessable items are not subject to minimum.

In any case, this subject requires the personal assistance to the laboratory and the execution of exercises
in a progressive manner, according to the basic paradigm of the Bolonia's model. Therefore, a student
cannot be admitted to examination without having performed such tasks because he/she has not been
enroled during at least one term. This excludes the possibility of an advanced examination call for these
student.
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