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1. General information

In the subject Biomedical Signal Processing, students will understand the electrical origins of bioelectrical signals and the
relationship of the different types of signals on the surface of the body (ECG, EEG, EP, EMG). This subject presents signal
processing techniques for both detection and estimation in each application domain, always with clinical objectives in mind. IT
should lead the student to know a range of biomedical signal processing techniques, and be able to use them to obtain clinical
information from the signals, taking into account the particularities of each case and type of signal, as well as the possibilities
and limitations of these techniques. Consequently, the overall objective of the subject is that the student understands and knows
how to use a set of signal processing tools to extract clinically useful information from different types of biomedical signals.

2. Learning results

HA_01: Ability to project, calculate and design products, processes and facilities in all areas of telecommunications engineering.

HA_04: Ability to carry out mathematical modeling, calculation and simulation in business technology and engineering centres,
particularly in research, development and innovation tasks in all areas related to Telecommunications Engineering and related
multidisciplinary fields.

HA_07: Ability to launch, direct and manage manufacturing processes of electronic and telecommunications equipment, with
guarantee of safety for people and goods, the final quality of the products and their approval.

CP_06: Permanent self-learning

CP_07: Ability to know how to communicate (orally and in writing) the conclusions - and the knowledge and ultimate reasons
that support them - to specialized and non-specialized audiences in a clear and unambiguous way.

3. Syllabus

The distribution in thematic units of the theory of the subject will be as follows:

TOPIC 1. Introduction to the origin of biological signals, types and characteristics, as well as the objectives that ICTs make it
possible to consider in this context.

TOPIC 2. Electrocardiogram (ECG): Description, parameters of clinical interest, interpretation; detection of events (beats);
interference cancellation; analysis of heart rate variability; repeated signal averaging, information compression and time-varying
analysis (time-frequency representations); invasive signals (electrograms), their use and singularities.

TOPIC 3. Electroencephalogram (EEG): interpretation and clinical information, frequency bands; frequency cancellation,
cancellation of artifacts; spectral estimation; analysis of evoked potentials (visual, auditory, etc.).

TOPIC 4. Electromyogram (EMG): origin and interpretation; parameters of interest and optimal estimation; applications.

TOPIC 5. Other biomedical signals: photoplethysmogram (PPG), blood pressure (BP); their interactions and physiological
implications; estimates of multimodal relationships (causality, correlations, etc.) (different types of of signals) of clinical
parameters.

4. Academic activities

This course is English Language Friendly, which means that: the course syllabus is also available in English; the study and
class materials are in English; the faculty is willing to conduct office hours in English; and students are allowed to take their
assessments in English.

« Lectures (20 hours), introducing the concepts, the physiological bases of each type of signal and the objectives of their
study as well as the particularities or new developments of signal processing in these contexts. 1/2 «

« Problem solving (6 hours), which are given individually to the student, and are subsequently presented by the them in

1/2



one of the regular classes.

Laboratory Practices(4 hours), where some of the applications presented in class will be seen in a practical way.
Work (8 hours), in which a case study will be presented, individually or preferably in a group, with real data. The
student will then develop the corresponding application with a specific clinical objective.

Assessment tests (3 hours)

Personal study (34 hours)

5. Assessment system

The student must demonstrate achievement of the intended learning results through the following assessment activities:

Oral presentations and discussions: During the academic year, students will prepare the presentation of specific topics
or the resolution of specially selected exercises, which will later be presented orally to the whole class. The
assessment of this activity represents 10% of the final grade of the subject.

The assignments represent 50% of the final grade. The grade will assess the student's analytical and critical capacity
to study a problem or specific aspects of a biomedical signal processing application, making use of the theoretical and
practical tools learned in the subject. In addition, the originality of the solutions, the ability to work in a group, the ability
to coordinate the work and to transmit the relevant information orally and in writing will be evaluated, since the work
done will be presented through a common report to the group and an oral presentation.

Final exam: the final exam will consist of a written test that represents 40% of the final grade. The test is divided into
two parts: theoretical-practical questions: Practical problems: The student must obtain a grade of at least 4 out of 10 in
the final exam to pass the subject.

The student will have a global test in each one of the calls established throughout the academic year. The dates and times of
the tests will be determined by the School.

6. Sustainable Development Goals

3 - Good Health & Well-Being
4 - Quality Education
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