
Màster Universitari en 
Neuroenginyeria i Rehabilitació



 Neuroengineering is a discipline to 
understand, repair or enhance 
neural systems: restoration and 
augmentation of human function via 
human-machine computer 
interfaces between nervous system 
and artificial devices. 

Topic

 Rehabilitation is a highly 
specialized clinical & technical 
process aimed at restoring and/or 
compensating for the functional 
alterations of the person affected by 
a disability.



 The master’s degree in Neuroengineering
and Rehabilitation (MNER) offers an 
excellent opportunity to bachelor’s graduates 
with basic background on engineering to 
continue their specialization or to focus their 
career in this social need with high health 
and economic impact.  

Master in Neuroengineering
and Rehabilitation

 The courses of this master’s program 
provide knowledge and skills related to 
neural engineering; sensory, brain 
and muscle systems; biomechanics; 
assistive technology; and cognitive, 
motor and cardiorespiratory 
therapies, among others



 This is an interuniversity master’s degree: it 
emerged from the long collaboration on 
research, innovation projects and teaching 
between

Starting point

Research Centre for 
Biomedical Engineering
(CREB) from the Universitat
Politècnica de Catalunya (UPC) 

Institut Guttmann 
Neurorehabilitation Hospital, 
an affiliated centre of Universitat
Autònoma de Barcelona (UAB). 



Curriculum
First Semester (Sept-Jan) Second Semester (Feb-June) 

Anatomy and Physiopathology (4.5 credits) 

Skeletal muscle. Motor nervous system. Somatosensory and 
Autonomic nervous system. Cardiorespiratory system 

Biomechanics (4.5 credits) 

Kinematics and Dynamics of human movement. Analysis of 
human gait. Energetics applied to human movement 

Rehabilitation Therapies (3 credits) 

Neurorehabilitation of spinal cord injury, acquired brain lesions 
& neurodegenerative diseases. Cardiorespiratory rehabilitation 

Virtual Reality and Serious Games (3 credits) 

Fundamentals of 3D graphics. Virtual and augmented reality. 
Gamification. Collection of results.  Examples of serious games 

Rehabilitation equipment (4.5 credits) 

Medical instrumentation. Motor/Cognitive/cardiorespiratory 
rehabilitation equipment. Normative and regulation. Bioethics 

m-Health Systems (3 credits) 

m-Health systems architecture design. Mobile platforms. 
Development Tools. Data communication networks. Regulation 

Biomedical Signals (4.5 credits) 

Matched and adaptive filtering. Spectral estimation: 
nonparametric and parametric methods. TFR 

Data Analysis in Rehabilitation (4.5 credits) 

Feature extraction and selection techniques. Connectivity & 
Graph analysis. Statistics. PCA & ICA. Machine Learning.  

Medical Images (4.5 credits) 

Creation, reading and visualization of an image. Image filtering, 
2D and 3D segmentation. Volume display. Design of GUI 

Neuroimage (4.5 credits) 

Structural (MRI, DTI, TAC) & Functional (fMRI, PET, hdEEG, 
MEG) imaging. Structural connectivity. Inverse brain modeling 

Biomaterials (4.5 credits) 

Applications in implants & rehabilitation. Traumatology. Tissue 
engineering. Physical medicine and rehabilitation. 

Human-Machine Interfaces (4.5 credits) 

Endogenous vs. exogenous BCI systems (evoked potentials) 
Movement intention. Motor imagery EMG-based HMI systems 

Modeling and Simulation of Biomedical Systems (4.5 credits) 

Mathematical modeling. Identification of rehabilitation control 
Systems. Optimization of systems. Nonlinear system analysis.  

Neuromodulation and Neurostimulation (3 credits) 

Neural Plasticity. Brain and Spinal stimulation and 
neuromodulation techniques (invasive and non-invasive) 

Third Semester (Sept-Jan) Mobility assistive technologies (3 credits) 

Prosthetic systems. Orthotic systems and exoskeletons. FES 
systems. Sensors & control strategies. Robot-FES hybrid control 

Work placement (18 credits) 

Master’s Degree Dissertation (12 credits) 

 



 This provides 
rigorous training in 
the field of 
Neuroengineering
and Rehabilitation
and responds to the 
high demand for 
specialists in this field. 

 In spite of existing 
these studies abroad, 
mainly in the US and 
UK, this official 
master’s degree is 
the only one in Spain

Why choose this Master’s
Degree?



 Researchers and professors at CREB and IG are leaders in 
their respective sectors, which ensure that this master’s 
degree provides students with multidisciplinary training 
and is adapted to new technologies in the sector. 

 This also trains qualified professionals, currently still few 
in the field and with a very high occupancy rate, and 
enables them to easily adapt to positions of responsibility in 
hospitals, companies or research centres. 

 Graduates can also work as freelancers and 
entrepreneurs. There is particularly a high demand in 
Catalonia, the University’s area of influence, which is one of 
the most dynamic hubs in medical technologies 

Professional Opportunities



 The headquarters of the CREB are at the ETSEIB, where most of 
the lectures will be taught by experts from many departments who 
work in exoskeletons, prostheses, e-walkers, virtual reality, serious 
games, brain/human-machine interfaces, instrumentation 
equipment, assistive robotics, m-Health, etc. 

 Thus, there are contents of computer graphics, electronics, 
biomedical signals, deep learning, robotics, vision, electronics, 
mechanics, etc., oriented towards NER rather than BME in general.

BARCELONA SCHOOL OF INDUSTRIAL 
ENGINEERING (ETSEIB)



 This master’s degree provides the opportunity to 
collaborate during the last semester with a company or 
a hospital in a real environment, with a research group, 
or other national and international research institutions 
completing the Master’s 
Degree Dissertation. 

In addition

 The ETSEIB allows 
students to spend a 
semester abroad, 
generally through 
Erasmus program for 
Europe.



More info

Delivery: Face to face
Language: English

escola.etseib@upc.edu
upc.edu/en/masters

mailto:escola.etseib@upc.edu
http://www.upc.edu/en/masters
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