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Complex Biological Systems

Porozuméni chovani a funkce biologického systému je zasadni
pro vyvoj novych nastrojii, které mohou zlepsit zdravotni péci,
jak ji zname dnes. Lidsky mozek je slozity systém a pochopeni
jeho dynamiky miZe znamenat pokrok v diagnostickych a
terapeutickych metodach. Zaznamy a analyzy mozkové aktivity
pomoci elektrofyziologickych senzord nam mohou pomoci
vysvétlit a interpretovat jeho patofyziologické procesy.

Moderni statistické algoritmy a modely strojového uc¢eni mohou
poskytnout jinou perspektivu a pochopeni funkci a chovani
systétmu. Nové znalosti a poznatky mohou zlep$it dneSni
diagnostické a lécebné metody epilepsie.

Réamec vyzkumu zahrnuje, ale neni omezen, vytvafeni
architektury, vyvoj, testovani a implementaci modeli za ucelem
ziskani vice znalosti a schopnosti vysvétlit komplexni
fyziologickou a patofyziologickou aktivitu systému, pouziti
umélé inteligence, zejména algoritmu strojového uceni.

Zadatel vyvine modely pro vyhledavani a analyzu
patologickych biomarker( neurologické choroby pomoci

signaltl z intrakranialnich elektroencefalografickych zaznamu.
Dale otestuje navrzené algoritmy na realnych datech a vytvofi
dokumentaci vyvinutého systému ve snaze pridat hodnotu pro
komunitu neurovéd.

Understanding of biological system‘s behaviour and function is
essential to develop novel tools that may advance healthcare as
we know it today. The human brain is a complex system, and
understanding its dynamics is crucial to advance the diagnostic
and therapeutic methods. Recording and analyzing brain activity
using electrophysiological sensors can help us explain and
interpret its pathophysiological processes.

Novel statistical algorithms and machine learning models can
provide a new perspective and understanding of the system’s
functions and behaviour. Moreover, better knowledge and new
findings may improve today’s diagnostic and treatment methods
for epilepsy disease.

The framework of research includes, but is not limited to creating
of architecture, developing, testing and implementing of models
to gain more knowledge and ability to explain the complex
physiological and pathophysiological biological systems activity,
applying artificial intelligence, especially machine learning
algorithms.

The applicant will develop models for searching and analyzing
pathological biomarkers of the neurological disease using signals
from intracranial electroencephalography recordings.
Furthermore, the applicant will test the performance of designed
algorithms on recorded data and create a documentation of the
developed system in an effort of adding value into the
neuroscience community.

doc. Ing. Vaclav Kiemen, Ph.D.




