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Intrakranidlni elektrofyziologické biomarkery a charakterizace funk

Neurologické poruchy zahrnuji abnormalni
aktivitu mozkové site, kterou je obtizné méfit
pomoci standardni klinické elektrofyziologie.
Intrakranidlni zdznamy poskytuji podrobny
pfistup k mozkové aktivité, ale metody pro
systematické propojeni abnormalniho chovani
sit¢ s mozkovou funkci jsou stidle omezené.
Tento  vyzkum  vyuzivda  intrakranialni
elektrofyziologii (iIEEG/ECoG) ke studiu
patologické dynamiky mozkové sité u
neurologickych poruch. Zaznamy s vysokym
rozliSenim jsou analyzovany za ucelem
extrakce spektralnich, casovych a
konektivitnich charakteristik, které odrazeji
zmény v excitabilité sit€. Metody zpracovani
signdlu a strojového uceni se pouZzivaji k
identifikaci ~ biomarkeri ~ zmén  stavu
souvisejicich s onemocnénim a k lokalizaci
abnormalni aktivity v mozkovych obvodech
konkrétniho pacienta. Funkéni mapovani
béhem kontrolovanych ukolt a evokovanych
reakci se také pouziva k charakterizaci
funkéni organizace a zkoumani interakci mezi
normalni a patologickou aktivitou. Cilem této
prace je vyvinout praktické inZenyrské ramce,
které propoji intrakranialni biomarkery s
mozkovou funkeci a zlepsi klinickou uZite¢nost
intrakranialni elektrofyziologie.

Neurological disorders involve abnormal brain
network activity that is difficult to measure
with standard clinical electrophysiology.
Intracranial recordings provide detailed access
to brain activity, but methods for
systematically linking abnormal network
behavior to brain function are still limited.
This research uses intracranial
electrophysiology (IEEG/ECoG) to study
pathological brain network dynamics across
neurological disorders. High-resolution
recordings are analyzed to extract spectral,
temporal, and connectivity features that reflect
changes in network excitability. Signal-
processing and machine learning methods are
used to identify biomarkers of disease-related
state changes and to localize abnormal activity
within ~ patient-specific ~ brain  circuits.
Functional mapping during controlled tasks

and evoked responses is also used to
characterize  functional organization and
examine interactions between normal and

pathological activity. The goal of this work is
to develop practical engineering frameworks
that connect intracranial biomarkers with brain
function, improving the clinical usefulness of
intracranial electrophysiology.
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