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Al-controlled robotic system for mirror therapy guided via EEG

Predmétem prace bude vyzkum robotické neurorehabilitace
poruch hybnosti prstd ruky centrdlniho plvodu, vyuZivajici
fizeni procedur s uplatnénim myslenkového zaméru pacienta
pfi aplikaci medicinské technologie, ktera bude klinicky
vychdazet z aktudlnich védeckych poznatkd o neuroplasticité
az metod zrcadlové terapie (MR). V ramci vyzkumu bude
konstrukéné modifikovan a aplikovan robot, ktery bude
schopny méfit momenty sil vyvijené pohyby prstl ruky,
provadénymi pacientem dle pozadavkd pohybovych uloh
prezentovanych na monitoru i v brylich virtualni reality (VR).
Krucidlnim aspektem feSeni bude vyvoj a vyzkum moZnosti
fizeni tohoto robota prostfednictvim elektrickych signald
vytvafenych mozkem pfi volnim usili provést poZadovany
pohyb. Tyto elektrické signaly budou neinvazivné snimany
prostiednictvim senzor( EEG. Pro jejich uplatnéni jako fidici
veli¢iny navadéjici robota bude vyresen klicovy cil projektu,
kterym je efektivni uplatnéni Al (umélé inteligence). Vyzkum
této problematiky bude zaméren na selekci a extrakci
ptiznakd, vypocCet pfiznakového vektoru, konstrukci
relevantniho klasifikacniho algoritmu a natrénovani systému
Al strojovym ucenim na odpovidajici neuronové siti.
Opomenut nebude ani vyzkum vyuZiti BCI (Brain Computer
Interface) a frekvencni analyzy elektrickych signald mozku.
Timto postupem bude realizovan komplexni vyzkum
reedukace poruchy hybnosti ochrnuté ruky kombinaci
cilenych centrifugdinich nervovych impulsl, vytvarenych
prostiednictvim "zrcadleni" ze zdravé do postizené hemisféry
pfi vizudlni evokaci pozadovanou pohybovou ulohou, a
centripetdlni odezvy vzestupnou proprioceptivni zpétnou
vazbou, kterd bude v souladu s pfirozenymi pohyby zdravych
prstl ruky asistovana robotem s aktivnim pohonem.

The subject of the work will be research into robotic
neurorehabilitation of finger motor disorders of
central origin, using procedure control with the
application of the patient's mental intention in the
application of medical technology, which will be
clinically based on current scientific knowledge about
neuroplasticity and mirror therapy (MR) methods. The
robot will be applied, which will be able to measure
the moments of forces developed by finger
movements performed by the patient according to the
requirements of movement tasks presented on the
monitor and in virtual reality (VR) glasses. A crucial
aspect of the solution will be the development and
research of the possibilities of controlling this robot
through electrical signals generated by the brain
during voluntary effort to perform the desired
movement. These electrical signals will be non-
invasively recorded using EEG sensors. The key goal of
the project will be solved, which is the effective
application of Al (artificial intelligence). The use of BCI
(Brain Computer Interface) and frequency analysis of
electrical signals of the brain will not be omitted. This
procedure will be used to conduct research on re-
education of motor disorders of the paralyzed hand by
combining targeted centrifugal nerve impulses,
created through "mirroring" from the healthy to the
affected hemisphere during visual evocation of the
required movement task, and centripetal response by
ascending proprioceptive feedback, which will be
assisted by a robot with active drive-in accordance
with the natural movements of the healthy fingers of
the hand.
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