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RESEARCH AREA

Experimental and Clinical Electrophysiology
The development and application of specialized 
microelectrodes capable of simultaneously recording 
signals from different depth layers of the cerebral cortex 
(laminar recordings). This enables an understanding of the 
information flow between cortical layers.
Brain-Computer Interfaces (BCI)
The goal is to develop systems capable of decoding brain 
signals and translating them into commands to control 
external devices (e.g., robotic arms or a cursor).
Sensory Information Processing
Investigating how the human and animal brain processes 
stimuli from the external world.
Studying the functioning of the loop between the 
thalamus and the cerebral cortex, which is crucial for 
perception, attention, and sleep. The primary focus is 
on mapping the functioning of the visual and auditory 
systems.
Epilepsy Research
His research conducted in a clinical environment aims 
to understand the mechanisms of epileptic seizures. 
Investigating the genesis of epileptic seizures at a 
microscopic level using electrodes implanted in the human 
cerebral cortex. The goal is to more precisely determine the 
site of seizure onset (the focus) to improve the success rate 
of surgical interventions.
Electrode Development (MEMS Technology)
From an engineering perspective, he actively participates 
in the development of new types of MEMS (Micro-
Electro-Mechanical Systems) based neural implants and 
electrodes, which cause less tissue damage while allowing 
for more precise measurements.

TECHNIQUES AVAILABLE IN THE LAB 

I work at the interface of bionics and neuroscience. 
My primary method is laminar electrophysiology: we 
simultaneously measure the activity of cortical layers (LFP, 
MUA) using self-developed MEMS-based microelectrodes. 
We determine the direction of information flow from 
the data using Current Source Density (CSD) analysis. A 
specialized technique of mine is human intraoperative 

recording, capturing signals during epilepsy surgeries, 
complemented by animal models. Additionally, we employ 
spike sorting and time-frequency analysis algorithms to 
understand brain networks and epilepsy.
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