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Teaching staff
Coordinator:
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Others:

JOAN CABESTANY MONCUSÍ, JORDI MADRENAS BOADAS

Degree competences to which the subject contributes
Transversal:
1. TEAMWORK: Being able to work in an interdisciplinary team, whether as a member or as a leader, with the aim of
contributing to projects pragmatically and responsibly and making commitments in view of the resources that are
available.
2. EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition, structuring, analysis and display of data
and information in the chosen area of specialisation and critically assessing the results obtained.
3. FOREIGN LANGUAGE: Achieving a level of spoken and written proficiency in a foreign language, preferably English,
that meets the needs of the profession and the labour market.
Teaching methodology
-

Lectures
Laboratory classes
Laboratory practical work
Group work (distance)
Oral presentations

Learning objectives of the subject
Learning objectives of the subject:
Custom smart adaptive systems , as part of the well known "Intelligent system" approach, will permit to understand the
different stages that constitute an electronic system able to gather an integrate raw data coming from a large number of
sensing sources and integrate them into a high-level decision taking infrastructure. The methods presented provide the
adaptive features that will permit the system to operate under changing or unknown conditions, or even in the presence
of faults, by configuring autonomously its parameters or structure. Another major goal will consist in choosing the
efficient implementation of the final system taking into account relevant features such as memory capacity and
bandwidth, throughput and power consumption. Intelligent methodologies for the treatment of gathered data will be
considered as part of the necessary step the for "automatic knowledge extraction" from data.
The subject will present the principles of the respective parts, with a project integrating the whole chain for a given
application.
Learning results of the subject:
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- Ability to understand and differentiate the main building blocks constituting a smart adaptive system.
- Ability to apply feature extraction and selection as well as data fusion techniques in order to facilitate the
implementation of decision tasks.
- Ability to analyse and implement adaptive methods able to solve signal processing tasks.
- Ability to choose a correct implementation alternative for an adaptive system, taking into account system constraints
such as memory bandwidth and capacity, throughput and power consumption.
- Ability to develop techniques for the design, analysis and evaluation of electronic systems in applications such as
automation, aerospace, energy distribution and generation, consumer electronics, biomedicine, etc.
- Ability to synthesize and solve problems related to the electronic engineering discipline, to apply learning techniques in
complex and multiple contexts, to apply previous knowledge to new situations and contexts, as well as the ability to
coordinate and work in a team.
- Ability to design electronic systems able to integrate raw data coming from sensors and construct a high-level decision
infrastructure.
Study load
Total learning time: 125h

Hours large group:

26h

20.80%

Hours medium group:

0h

0.00%

Hours small group:

13h

10.40%

Guided activities:

0h

0.00%

Self study:

86h

68.80%
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Content

1. Introduction

Learning time: 9h
Theory classes: 2h
Laboratory classes: 1h
Self study : 6h

Description:
- Architecture of a smart adaptive system
- System components
- Main challenges in a smart adaptive system

2. Feature extraction and selection

Learning time: 26h
Theory classes: 6h
Laboratory classes: 2h
Self study : 18h

Description:
- Principal component analysis
- Linear discriminant analysis
- Independent component analysis

3. Data fusion techniques

Learning time: 28h
Theory classes: 6h
Laboratory classes: 2h
Self study : 20h

Description:
- Data averaging
- Data clustering
- Blind source separation

4. Adaptive methods

Learning time: 36h
Theory classes: 8h
Laboratory classes: 4h
Self study : 24h

Description:
- Supervised learning
- Unsupervised learning
- Evolutionary principles
- Self-healing methods
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5. Implementation principles

Learning time: 26h
Theory classes: 4h
Laboratory classes: 4h
Self study : 18h

Description:
- Implementation alternatives
- Memory bandwidth and capacity
- System throughput
- Power consumption

Planning of activities

LABORATORY
Description:
- Presentation of case studies.
- Artificial Neural Networks.
- Bio-inspired electronic systems

ORAL PRESENTATION
Description:
Presentation of a work group.

Qualification system
Self-study group assessments: 50%
Laboratory assessments: 30%
Personal project: 20%
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