
A neurofeedback protocol for Parkinson patients 
based on Brain-Computer Interface

M.M. Turconi1, S. Mezzarobba2, P. Scoppola1, J. Jarmolowska1, P. 
Busan1, P.P. Battaglini1

1. B.R.A.I.N. Center for Neuroscience, Department of Life Science - University of Trieste.
2. Degree in Physiotherapy - University of Trieste 

Objectives: Parkinson’s disease (PD) can be supported by 
neurorehabilitation strategies, such as neurofeedback (NF). 
An efficient way to give NF to PD patients is motor imagery 
(MI): an action is mentally reproduced without being 
translated into a motor output. NF is a fundamental 
substrate of any Brain-Computer Interfaces (BCI, Fig.1). BCI 
is a system that, excluding the normal output pathways 
(muscles and nerves) allows to drive an external device 
using brain signal: it is possible to identify brain signal 
changes called sensorimotor rhythms (SMRs), that occur 
when an user makes a MI exercise, and use them for NF. A 
SMRs-based NF treatment can be useful to enhance motor 
strategies in case of freezing episodes, and to improve 
cognitive functions (working memory and movement 
planning). 
Materials:  The EEG signal was recorded a standard cap, 
with 11 electrodes (Fig.2). A dedicated software has been 
designed in order to give the SMRs-based NF, 
PsVideoFeeback. It is a cross platform application made of 
two units: the first one is a modified version of BCI 2000 (an 
open source software used worldwide for BCIs studies) that 
send real time data about the time course, event related 
intensity of the EEG signal (i.e. SMRs); the second one 
receives these data and use them to control a movie speed: 
the more a patient is able to voluntary modulate his/her 
SMRs, the faster the movie goes on, giving NF to the 
patient. 

Fig.1- the BCI components: A)the EEG cap B) Micromed amplifier 
C)PC containing software for signal acquisition D)PC containing 
software for signal translation E) screen for neurofeedback

Fig.2- electrodes disposition used during NF protocol

Fig.3- Information flowchart: first, signal is recorded from the EEG and SMRs are classified. Then, ERD is translated into the movement of a sphere by 
BCI2000 and its application, Cursor Task. Finally, PsVideoFeedback translates the cursor speed in the movie speed, giving a strong neurofeedback

Results:  This system has been tested on healthy young volunteers and in two PD patients, proving a good 
communication between the different software and providing excellent NF.  Discussion and conclusions:  Nevertheless, 
this method needs further tests on PD patients for a long period, in order to see if and how NF could improve their 
conditions, i.e. showing NF therapeutic efficacy. 
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