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Uplatnenie vysledkov projektu

V klinickej praxi pre u€ely neuralnej a motorickej rehabilitacie u pacientov po mozgovej
prihode.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci projektu sme navrhli a skonstruovali roboticky asistencny systém riadeny pomocou
rozhrania mozog—poéitaé (BCI-RAS). Ide o prototyp navrhnuty tak, aby spifial zakladné
kritérid pre pouzitie v klinickej neurorehabilitacii. Softvérova ¢ast systému umozriuje priame
ziskavanie elektrickej aktivity mozgu (elektroencefalografického signalu, resp. EEG) z
externého EEG meracieho zariadenia a jej nasledné algoritmické spracovanie s cielom
ovladat roboticku €ast zariadenia v realnom ¢ase pomocou mentalnej predstavy pohybu. Pre
tento ucel sme pouzili priestorovu-frekvenénu dekompoziciu viackanalového EEG signalu
zalozenu na metdde paralelnej faktorovej analyzy (PARAFAC). Ta predstavuje novy
algoritmicky pristup, ktory doposial v takejto forme nebol pre ucely BCI nepouzity. V
experimentalnej Casti projektu sme potvrdili efektivnost navrhnutého pristupu. Video BCI-RAS
systému je pristupné na: http://www.um.sav.sk/projects/BCI-RAS/video/RoboticArm_SK.mp4

V experimentalnej Casti projektu sme vykonali sériu experimentov zameranych na
neurorehabilitaciu pacientov po cievnej mozgovej prihode. DIhodobo sme sledovali efekt
tréningu so zrkadlovym boxom na zmenu oscilaénych EEG rytmov spojenych s motorickou
ginnostou. Specifickou analyzou dat zaloZenou na fraktalnej a harmonickej dekompozicii
EEG spektra sme ukazali systematicky dlhodoby efekt tréningu na vybrané oscilatné EEG
rytmy. Ide o novy poznatok, ktory doposial v tejto forme nebol nepublikovany. Po¢as
dlhodobej série experimentov s robotickym systémom BCI-RAS sme sa zamerali na tvorbu
efektivnych protokolov neurorehabilitacného tréningu a ich klinického efektu. Pozorované
dlhodobé klinické zmeny u pacienta po mozgovej prihode indikuju, Ze systém predstavuje
sfubnu alternativu a doplnok k Standardnym klinickym neurorehablitacnym postupom.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Within the project we have designed and constructed the robot-assisted system based on the
brain-computer interface technology (BCI-RAS). The system represents a prototype designed
to meet fundamental standards for its use in clinical neurorehabilitation. The software part of
the system allows the direct acquisition of electrical brain activity (electroencephalographic
signal, or EEG) from an external EEG recording system and its subsequent algorithmic
processing with the aim to control the robotic part of the system. To meet this objective, we
have used spatial-frequency decomposition of the multichannel EEG signal based on the
parallel factor analysis (PARAFAC) method. This represents a unique algorithmic approach,
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that has so far not been used in the domain of BCI. Within the experimental part of the project
the validity of the approach was proven. The video of the BCI-RAS system is available on:
http://www.um.sav.sk/projects/BCI-RAS/video/RoboticArm_SK.mp4

Within the experimental part of the project we have carried out a series of experiments
focused on neurorehabilitation of patients after ischemic stroke. We have investigated
longitudinal effects of the mirror box training on oscillatory EEG rhythms associated with the
motor activity. Specific fractal and harmonic decomposition of the EEG spectrum has
revealed a systematic long-term effect of the training on selected EEG oscillatory rhythms.
This represents a novel result, previously not published in such a form. During the long-term
series of experiments with the robotic BCI-RAS system, we focused on the design of effective
neurorehabilitation training protocols and their clinical effects. Observed longitudinal clinical
changes of a patient after ischemic stroke indicate that the system represents a promising
alternative and a supplementary tool of the standard clinical neurorehabilitation procedures.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a upiné
a suhlasim s ich zverejnenim.
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