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Sledov

Dynamika funkéni konektivity systému charakterizovana
v ¢asové a prostorové doméné je nedilnou soucasti chovani
systétmu. Prostfedi lidského mozku jako nelinedrniho
biologického systému, ktery je vysoce adaptibilni na ménici se
podminky prostiedi, zvySuje slozitost systému. Biomarkery
charakterizujici  prostorovou a  temporalni  dynamiku
komplexnich fyziologickych siti a behavioralni stavy mozku
mohou vylepS$it naSe porozuméni systémovych funkei, jejich
fyziologii a také mohou pomoci pfi hledani novych
diagnostickych metod nebo 1&cbé rozlicnych nemoci.
Zaznamova zafizeni a naslednd analytika, které pomahaji
popisovat dynamiku fyziologickych siti ~ mozku mohou
zahrnovat a nejsou limitovana na: DNA ¢ipy, laboratof na Cipu,
mikropritokova zafizeni, nanosensory, elektrofyziologické
sensory. Dale mulze zahrnovat analytické Casti sensort a
naslednou analyzu naméfenych dat. Nové matematické modely
nebo algoritmy strojového uceni analyzujici data ze sensorQ
mohou nalézt atributy nebo skryté vlastnosti systému a mohou
prispét k pochopeni behaviordlniho stavu systému. Rozsah
vyzkumu zahrnuje navrh, vyvoj a implementaci nastroji pro
naslednou analytiku umoziujici zlepSit popis komplexni
dynamiky mozku a jeho behavioralnich stavii pomoci
strojového udeni a ,,izké* umélé inteligence. Zadatel vyvine
systétm pro sledovani behavioralnich stavii v dlouhodobych
datovych zdznamech. Na sledovani mize byt pouzito nckolik
nebo samostatnd modalita napf. intrakranialni EEG monitoring.
Zadatel navrhne modely a provede testovani a studii
navrhnutého systému na redlnych datech. Nasledné bude
zadatelem vytvoifena dokumentace systému pro rozsifeni
systému na poli epilepsie a neurovédy.

Dynamics of functional connectivity of the system
characterized in both time and space domains are important
for an understanding of the system behaviour. It is even more
complicated in non-linear biological systems that are highly
adaptable to changing conditions like the human brain.
Biomarkers characterizing both the spatial and the temporal
dynamics of complex physiological networks and behavioural
states of the brain can improve our understanding of
functions of the system, its physiology, and can also help to
find new diagnostic methods or treatments for various
diseases. The sensing devices and subsequent analytics that
help to describe dynamics of physiological networks of the
brain can include, and it is not limited to: DNA chips; lab-on-a-
chip technology; microfluidic devices; and nano-sensors,
electrophysiological sensors. It can also include analytical
parts of the sensors and subsequent analysis of sensory data.
New mathematical models or machine-learning algorithms
using sensory input can help to find attributes or hidden
properties of the system and can add value to the
understanding of the system and its behavioural state. The
scope of research will include design, a development, and
implementations of tools for subsequent analytics for
advancement in describing complex physiological systems of
the human brain, its dynamics and behavioural states utilizing
machine learning tools and “narrow” artificial intelligence.
The applicant will develop a system for tracking of
behavioural states in long-term recordings. Tracking can be
done by multiple or single modality of the data, e.g. using an
intracranial EEG monitoring. The applicant will design models
and perform testing and a study of the designed system on
real data. Then the applicant will create a documentation of
the system for subsequent dissemination for the field of
epilepsy and neuroscientists.
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