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1. General information

This course aims to provide students with the basic knowledge of the different stages of signal processing in the field of health
and well-being technologies. To achieve this, students must become familiar with the physiological origin of signals, which
determines the processing techniques to be applied in order to obtain clinically relevant information.

Students will learn how to condition signals according to the specific application, detect events, and estimate parameters from
different forms of signal representation, including both the time and frequency domains.

2. Learning results

CON-1. Describe the basic principles, theories, and techniques underpinning the most relevant Digital Health tools.

« Describe the physiological and technical foundations of the main biomedical signals, including electrocardiography,
electromyography, pulse photoplethysmography, and electroencephalography, as well as the devices used for their
acquisition.

CON-2. Identify which measurements and parameters may be relevant in health applications in order to propose digital systems
capable of detecting them.

« Describe the physiological and technical foundations of the main biomedical signals, including electrocardiography,
electromyography, pulse photoplethysmography, and electroencephalography, as well as the devices used for their
acquisition.

« Select relevant biomedical parameters in different clinical or self-care contexts, proposing suitable methods for signal
acquisition and digitization.
CON-4. Identify the types of decisions that may derive from data collected by Digital Health tools, both at the healthcare team
level and at the patient level.
< Apply basic biomedical signal processing techniques to support clinical or self-care decision-making.
HAB-2. Demonstrate sufficient autonomy to participate in research projects and scientific collaborations related to Digital Health,
with a strong knowledge transfer component.

» Participate autonomously in the development of studies or solutions based on biomedical signals, applying critical
thinking to interpret results in relation to proposed objectives.

HAB-4. Design advanced software applications for the field of Digital Health.

» Select relevant biomedical parameters in different clinical or self-care contexts, proposing suitable methods for signal
acquisition and digitization.

« Apply basic biomedical signal processing techniques to support clinical or self-care decision-making.
< Design prototypes of digital tools incorporating biomedical signal analysis to support monitoring assistance systems.
CTR-3. Critical thinking.

Reason reflectively about a topic, being able to deliberate on its validity by subjecting one’s own and others’ convictions to
debate.

« Participate autonomously in the development of studies or solutions based on biomedical signals, applying critical
thinking to interpret results in relation to proposed objectives.

< Design prototypes of digital tools incorporating biomedical signal analysis to support monitoring assistance systems.

3. Syllabus
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Origin of biomedical signals: electroencephalogram (EEG), electromyogram (EMG), electrocardiogram (ECG), and
photoplethysmography (PPG).

Noise sources in biomedical signals: electrical noise, baseline wander, physiological noise, and motion artifacts.
Analysis of biomedical signals in the time and frequency domains.

Digital signal filtering: FIR filters and IIR filters. Filter design.

Representative applications using biomedical signals: noise removal, event detection, and feature extraction.

4. Academic activities

V1. Virtual lectures (15 hours)

V2. Problem-solving and case studies (15 hours)
V3. Virtual self-study (90 hours)

V4. Virtual assessment tests (30 hours)

5. Assessment system

The final grade for the course in the first examination session is divided as follows:

Practical assignments: 70% of the final grade. This grade will be obtained through the completion of a series of
practical assignments carried out throughout the course. If these assignments are not submitted in full, or if their
average grade is below 5 out of 10, the student will be required to complete a practical resit assessment in order to
pass the course. This assessment will take place on the day of the final exam.

Theoretical-practical exams: 30% of the final grade. This consists of a theoretical-practical test scheduled on the dates
established by the faculty. A minimum grade of 4 out of 10 must be obtained in order to pass the final exam. If this
minimum is not achieved, the final course grade will be the lower of either the average grade of both components or
the exam grade.

For the second examination session, the assessment will consist of the same components as in the first session.

6. Sustainable Development Goals

3 - Good Health and Well-being
9 - Industry, Innovation and Infrastructure

7. Bibliography

Ingle, Vinay K . Digital Signal Processing using MATLAB. Vinay K. Ingle and John G. Proakis . Third edition. Cengage
Learning, 2012

Oppenheim, Alan Victor. Tratamiento de sefales en tiempo discreto / Alan V. Oppenheim, Ronald W. Schafer :
Pearson Educacién, D.L. 2011

Semmlov, J. Biosignal and Biomedical Image Processing MATLAB-Based Applications / Semmlov J. Marcel Dekker,
2004

Sornmo, Leif. Bioelectrical signal processing in cardiac and neurological applications / Leif Sérnmo, Pablo Laguna .
Burlington [Massachusetts] : Elsevier, Academic Press, cop. 2005

2/2



