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Uplatnenie vysledkov projektu

Ohladne Casti A, v SirSom kontexte technologickému pokroku, vysledky umoznia lepSie
pochopit’ u€inky roz§irenych svetov (virtualna a zmieSana realita) na ludské vnimanie a
mysel a lepSie porozumiet’ asociovanym adaptacnym procesom. To mézZe nasledne viest k
Uprave novych technoldgii, ktoré sa postupne mézu stat’ uzito¢nou sucastou nasho
kazdodenného Zivota.

Ohladne Casti B, vysledky projektu su vyuzitelné pri zdokonalovani neurorehabilitatnej
terapie pacientov s motorickym pooSkodenim hornej kon€atiny, v kontexte vyuZitia
modernych technoldgii, ako napr. mentalne oviadanie robotickej dlahy pomocou mozgovej
aktiivity, s vyuzitim virtalnej reality, a s moznou u€astou experimentatora.

Vyvinuté univerzalne technolégie na baze rozsirenej reality s podporou webu ponukaju aj
ich SirSie vyuzitie mimo ramca tohto projektu.

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

Vyskumny projekt mal dve hlavné &asti: Cast A bola zamerana na testovanie vybranych
kognitivnych funkcii uz zdravych participantov v dosledku tréningu. Testovali sme vplyv
Specialneho kognitivneho tréningu na zlepSenie vizualno-priestorovej pracovnej pamati.
Nadizajnovali sme prostredie virtualnej reality (TUKE), implementaciu vhodnej pocitacovej
hry a sadu testovacich procedur zameranych na meranie behavioralneho ucinku trénovania,
ako aj neurofyziologickych mier (mozgovy potencial viazany na udalost, ERP) s ciefom
merat skoré a neskoré kognitivne odpovede skumanych osdb. Experimentalna skupina (14
subjektov) absolvovala tréning v KoSiciach ako aj 3 merania poCas jedného mesiaca,
kontrolna skupina (15 participantov) merana na FMFI UK absolvovala len merania v ulohe
detekcie zmeny cielového objektu. O&akavané zlepSenie v presnosti vizualnej pracovnej
pamati v tréningovej skupine (hlavna hypotéza) naprie¢ troma meraniami sa nepreukazalo.
Experiment vSak potvrdil viaceré ofakavania, ako napriklad to, Ze presnost vizualnej
pracovnej pamati sa znizila pri vy$Som pocte cielov a v pritomnosti distraktorov, ¢o
poukazuje na skuto€nost, Ze pri vy§Som pocte relevantnych a irelevantnych podnetov bola
uloha naro€nejSia, teda validuju dizajn ulohy. Analyza preukazala aj niektoré efekty
interakcie. Na urovni mozgovych signalov (spriemernené CDA viny) sme pozorovali
oCakavané zavislosti v oboch skupinach participantov.
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Cast B bola zamerana na neurorehabilitdciu pacienta s lahkym po$kodenim pohybu hornej
koncatiny (désledok cievnej mozgovej prihody) ako aj extrahovanie oscilatnych EEG rytmov
spojenych s mentalnou predstavou pohybu. Realizovali sme UspeSné neurorehabilitatné
cviCenia (pocas 5 tyzdnov) s inteligentnym robotickym systémom BCI-RAS, vyvinutym v
predchadzajucom projekte APVV, kde bol zakomponovany délezity modul funkcionalnej
elektrickej stimulacie (FES). V oblasti extrakcie oscilatnych mozgovych rytmov
prostrednictvom kompaktnej priestorovo-frekvencnej reprezentacie EEG sme navrhli a
porovnali dva modely tenzorovej dekompozicie EEG signalu (PARAFAC a Tucker3), a ich
vyhody v porovnani s inymi metoédami (linearne priestorové filtre).

Pre sprostredkovanie neurorehabilitacie pacientov bol vyvinuty simulator virtuainej fudske;j
ruky umoznujuci je vizualizaciu a ovladanie V priebehu vyvoja boli aplikované webové
technolégie (zdielané kolaborativne virtualne prostredie LIRKIS-GCVE na baze
vizualizaného ramca A-frame, prostrednictvom ktorych sme navrhli a implementovali
vzdialeny webovy rehabilitatny systém, pouzitelny experimentatorom (terapeutom) aj na
dialku.

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

The research project had two main parts: Part A focused on testing selected cognitive
functions in healthy participants as a result of training. We tested the effect of special
cognitive training on the improvement of visual-spatial working memory (VWM). We
designed a virtual reality CAVE environment (TUKE), the implementation of a suitable
computer game, and a set of testing procedures aimed at measuring the behavioral effect of
training as well as neurophysiological measures (event-related brain potential, ERP) to
measure early and late cognitive responses. The experimental group (14 subjects)
completed training in KoSice as well as three measurements during one month, the control
group (15 participants) measured at FMFI UK completed only measurements in the change
detection task. The expected improvement in the accuracy of the VWM in the training group
(main hypothesis) across the three measurements was not demonstrated. However, the
experiment confirmed several expectations, such as that the accuracy of the VWM
decreased with a higher number of targets and in the presence of distractors, which points
to the fact that with a higher number of relevant and irrelevant stimuli the task was more
demanding, thus validating the experimental design. The analysis also showed some
interaction effects. At the level of brain signals (averaged ERP waves), we observed the
expected dependencies in both groups of participants.

Part B focused on the neurorehabilitation of a patient with mild upper limb movement
impairment (due to stroke) as well as the extraction of oscillating EEG rhythms associated
with imagined limb movement. We implemented successful neurorehabilitation exercises
(for 5 weeks) with the intelligent robotic system BCI-RAS, developed in the previous project
APV, where an important module of functional electrical stimulation was incorporated. In
the field of extraction of oscillating brain rhythms by means of compact spatial-frequency
representation of EEG, we designed and compared two models of tensor decomposition of
EEG signal (PARAFAC and Tucker3), and their advantages in comparison with other
methods (linear spatial filters). For neurorehabilitation, web technologies (shared
collaborative virtual environment LIRKIS-GCVE based on the visualization framework A-
frame were also developed and successfully tested, through which we designed and
implemented a remote web rehabilitation system, usable by the experimenter (therapeutist)
also remotely.

Formular ZK, strana 3/3



