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Specific course information 

Description of course content 
Introducing the students to the digital signal processing of biomedical signals, with 
particular emphasis on electrocardiographic (ECG), electromyographic (EMG) and 
electroencephalographic (EEG) signal processing. The course will include a mixture of 
theoretical (around 60 %) and practical sessions (around 40 %). After an overview of the 
different types of biomedical signals, the course will focus on ECG and EEG signal 
processing. All the theoretical concepts will be reinforced through practical sessions in 
the simulation laboratory using Matlab. The students will work with real-world signals 
downloaded from the PhysioNet database and provided by the professors of the course, 
as well as with signals acquired by the students in the lab (with BIOPAC) or at-home 
(using Bitalino cards). 
List of topics to be covered 
1. Introduction to biomedical signals. 
2. Main types of biomedical signals currently used for health assessment, their main 
characteristics and how they are recorded. 
3. Electrocardiographic (ECG), Electromyographic (EMG) and electroencephalographic 
(EEG) signal processing. 
4. Introduction to the digital signal processing of these signals: denoising, cancellation 
of artifacts and extraction of some relevant features for diagnostic applications from the 
signals. 
5. Simulation laboratory using Matlab. 
6. Work with real-world signals downloaded from the PhysioNet database and acquired 
by the students in the lab (with BIOPAC) or at-home (using Bitalino cards). 
Prerequisites or co-requisites 
Statistics and Stochastics Processes 
Digital Signal Processing 
Course category in the program  

__  R (required) 
                                                          

_X_  E (elective)  
(elective courses may not be offered every year) 

 
 



 

Specific goals for the course 

Specific outcomes of instruction 
1. Know the different types of existing biomedical signals, their basic characteristics and 
the main signals in each class, with particular emphasis on bioelectrical signals (ECG, 
EMG and EEG). 
2. Perform an introduction to digital signal processing techniques (focusing on 
noise/artifact removal and feature extraction) for the three main bioelectrical signals 
(ECG, EMG and EEG). 
3. Become familiar with the main repository of biomedical signal world-wide 
(Physionet), learning how to download signals and work with them in Matlab. 
4. Learn how to acquire signals in the lab and at home using the available equipment 
(BIOPAC and Bitalino cards). 
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Teaching methodology 

_X_  lectures 
 

__   problem 
solving sessions 

_X_  collaborative 
actions 

_X_   laboratory 
sessions 

Other:  
 


