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Ing. Daniel Benedikovi¢, PhD.

Nazov dizertacnej prace:
Intelligent fiber-optic measurement systems for Industry 5.0

Anotacia:

The dissertation topic focuses on the design and implementation of
intelligent fiber-optic measurement systems supporting the concept of
Industry 5.0, with emphasis on automation, adaptability, and the
integration of artificial intelligence. The objective is to establish an
advanced laboratory environment enabling automated testing of optical
devices, analysis of degradation mechanisms and reliability of optical
components, and performance evaluation of optical communication
systems. The research concentrates on the development of measurement
methodologies, calibration procedures, and data-driven algorithms for
predictive diagnostics and parameter optimization. The expected
outcome is the establishment of standardized, industry-oriented testing
processes for next-generation optical communication systems.

vedecky kvalifikacny stupen
Il.a

Ing. Daniel Benedikovic, PhD.

Nazov dizertacnej prace:
Multi-domain photonic device engineering for hybrid silicon-compatible
integrated circuits

Anotacia:

This PhD thesis focuses on the engineering of multi-domain photonic
devices for hybrid silicon compatible integrated circuits based on silicon,
silicon nitride, and heterogeneous material stacks. The research targets
scalable, low-loss, and broadband components capable of simultaneous
wavelength, modal, and polarization control within unified device
architectures. Emphasis is placed on compact, fabrication-tolerant
solutions supporting high-speed communications, sensing, and quantum
applications. By combining advanced numerical modeling, inverse design
methodologies, and experimental validation, the work aims to establish
interoperable multi-functional photonic building blocks enabling flexible,
high-performance, and application-agnostic integrated photonic systems.

vedecky kvalifikacny stupen
Il.a

Ing. Daniel Benedikovic, PhD.

Nazov dizertacnej prace:
Intelligent photonic device design using hybrid deep learning
architectures

Anotacia:

This PhD. thesis focuses on the hybrid deep learning frameworks
combining neural networks with evolutionary and physics-informed
optimization techniques for advanced photonic device design. The
research addresses limitations of conventional parametric design
approaches in silicon compatible photonic platforms, particularly for
multi-objective optimization of broadband, low loss, and fabrication-
tolerant components. By integrating data-driven surrogate models with
evolutionary search strategies, the work aims to enable efficient inverse
design of complex photonic structures. The expected outcome is an
intelligent, automated design pipeline accelerating the development of
scalable, high-performance photonic integrated devices for a diverse
range of applications.
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Ing. Daniel Benedikovic, PhD.
vedecky kvalifikacny stupen
Il.a

(Skolitel konzultant: Ing. Jan
Litvik, PhD.; Mgr. Anastasiia
Doroshensko, PhD.)

Nazov dizertacnej prace:
Wide bandgap integrated photonic architectures for visible and quantum
technologies

Anotacia:

This PhD thesis addresses the development of integrated photonic
components based on wide bandgap material platforms such as silicon
carbide, silicon nitride, and gallium oxide, targeting operation in the ultra-
short wavelength regime. While most established photonic technologies
are optimized for near-infrared telecommunications bands, emerging
applications in biophotonics, quantum technologies, visible-light sensing,
and free-space optical systems require robust, high-performance devices
at significantly shorter wavelengths. Operation in this spectral domain
introduces critical challenges, including enhanced scattering losses,
strong material dispersion, stringent fabrication tolerances, and limited
compatibility with mature manufacturing processes. The research focuses
on the engineering of fundamental on-chip optical building blocks for light
guiding, routing, and manipulation, enabling scalable and application-
driven visible integrated photonics.

doc. Ing. Roman Jarina, PhD.

Nazov dizertacnej prace:
Interpretable Speech Signal Modelling for Speaker Characterization

Anotacia:

This PhD study focuses on interpretable and explainable feature
extraction and analysis, with emphasis on speaker representations and/or
emotion modelling. The research aims to develop transparent modelling
approaches that explicitly link acoustic and prosodic features to tasks such
as voice biometrics and the estimation of a speaker’s emotional or
physiological state. Although deep learning has significantly advanced
speech processing, modern speaker characterization systems often lack
transparency. By integrating representation learning with explainability
techniques, the project seeks to better understand how non-linguistic
information is encoded in speech while improving model robustness and
reliability. The expected outcomes include novel interpretable feature
extraction frameworks and deeper insights into speaker and affect
representation, contributing to more transparent and trustworthy
speech-based Al systems.

doc. Ing. Roman Jarina, PhD.

(Skolitel konzultant: Ing. Maros
Jakubec, PhD.)

Nazov dizertacnej prace:
Compact and Generalizable Neural Models for Speech and Audio
Processing

Anotacia:

While large deep neural networks (DNN) have achieved remarkable
performance across various speech tasks, including emotion recognition,
speaker characterization, and audio scene analysis, they are often
computationally expensive and require extensive labelled data. The PhD
study aims to investigate strategies such as knowledge distillation and
zero-shot learning to enable lightweight, generalizable models that can
operate efficiently in resource-constrained environments and adapt to
new tasks without task-specific training data. By combining modern
representation learning approaches with these techniques, the research
seeks to improve the accessibility, scalability, and applicability of deep
learning models for speech and audio processing.
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doc. Ing. Roman Jarina, PhD.

(Skolitel' konzultant: Ing. Maro$
Jakubec, PhD.)

Nazov dizertacnej prace:
Robust and Time-Invariant Speaker Voice Modelling Using Deep Learning

Anotacia:

This dissertation topic focuses on modern Al methods for analysis of
human voice and sound with emphasis on speaker recognition and long-
term stability of voice representations. Human voice naturally changes
over time due to aging, health, emotional state, and recording conditions,
which makes reliable speaker modelling a challenging task. The research
will explore new Al and deep learning approaches for building robust
voice representations that remain reliable across different conditions and
time periods. The expected outcome is improved methods for speaker
modelling and sound analysis applicable in speech biometrics, human—
machine interaction, and audio-based intelligent systems.

doc. Ing. Patrik Kamencay, PhD.

Nazov dizertacnej prace:
Optimalizacia modelov Al pre rekonstrukciu medicinskych obrazovych dat

Anotacia:

Sucasné systémy umelej inteligencie (Al) v medicinskej zobrazovacej
diagnostike dosahuju vysoku presnost v technickych parametroch, ako su
$pickovy pomer signadlu k Sumu (PSNR) alebo index Strukturdlnej
podobnosti (SSIM). Prax vsak ukazuje, Ze tieto matematické metriky casto
nekoreluju so subjektivnym vnimanim a diagnostickymi potrebami
radiolégov. Pri rekonstrukcii a denoisingu biomedicinskych dat (MR, CT,
...) dochadza pri pouziti Standardnych algoritmov k neziaducim javom, ako
je nadmerné vyhladenie textur alebo vznik neprirodzenych artefaktov, ¢o
moze viest k strate kritickych klinickych informdcii. Praca prinesie novy
pohlad na hodnotenie kvality medicinskych obrazovych dat, ktory
prekracuje rdmec Cisto technickych metrik. Vyznamnym prinosom prace
bude navrh a implementacia algoritmov rekonstrukcie a potlacenia Sumu,
ktoré minimalizuju vznik artefaktov a zachovavaju jemné Strukturalne
detaily biologickych tkaniv. Z vedeckého hladiska préaca rozsiri poznatky v
oblasti aplikdcie metéd Al a spracovania obrazu v medicinskych
aplikdcidch. Z technologického hladiska moéze viest k vyvoju novych
metodik hodnotenia kvality obrazu vyuzitefnych pri ndvrhu a validacii
medicinskych zobrazovacich systémov.

doc. Ing. Miroslav Benco, PhD.

Nazov dizertacnej prace:
Multimodalna detekcia kybersSikany v online komunikacii

Anotacia:

Cielom doktoranda bude vyskum v oblasti detekcie kyberSikany a
jazykovych rizikovych signalov v online komunikacii. Praca bude
orientovand na identifikaciu rizikovych komunikaénych prejavov, ako su
verbalne utoky, poniZovanie, socidlne vylucovanie, sebaznevaZovanie
alebo prejavy beznadeje a na ndvrh algoritmickych postupov
umoznujucich ich spolahlivi detekciu a modelovanie intenzity rizika.
Vyskum bude zamerany na kombinaciu textovych, vizualnych a dalSich
sprievodnych signalov online komunikacie. Cielom je vytvorit metodicky
postup, ktory umozni navrhovat a overovat multimodalne modely pre
podporu prevencie kyberSikany a zvySovanie bezpecnosti online
prostredia.
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doc. Ing. Miroslav Benco, PhD.

Nazov dizertacnej prace:
Efektivna adaptacia a evaluacia LLM pre morfologicky bohaté jazyky s
nizkymi zdrojmi

Anotacia:

Cielom doktoranda bude vyskum v oblasti efektivnej adaptdcie a
robustnej evaluacie velkych jazykovych modelov (LLM) pre morfologicky
bohaté jazyky s nizkymi zdrojmi, so zameranim na slovencinu. Praca bude
orientovana na analyzu vykonu open-source LLM pri prechode z anglictiny
do nizkozdrojového jazyka, identifikdciu jazykovo Specifickych chyb a
navrh postupov, ktoré umoznia zlepsit kvalitu generovaného textu pri
obmedzenych datovych a vypoctovych zdrojoch. Vyskum bude zamerany
na fine-tuning a na navrh reprodukovatelného evaluaéného ramca
zaloZeného na objektivnych a subjektivhych metrikach. Cielom je vytvorit
metodicky postup, ktory umozni spolahlivo merat vykonovu degradaciu v
low-resource podmienkach, navrhovat efektivne adaptacné stratégie a
formulovat odporuiéania pre nasadenie LLM.

doc. Ing. Juraj Machaj, PhD.

Nazov dizertacnej prace:
Lokalizacia v mobilnych radiovych sietach 5G a B5G

Anotacia:

Cielom dizertacnej prace je vyskum lokalizacnych algoritmov vhodnych
pre pouzitie v komunikacnych systémoch 5G a B5G. Signaly vyuZivané v
tychto sietach mézu byt vyuZité na uréenie polohy komunikaénych
zariadeni. Informacia o polohe bude klticova pri zavadzani novych typov
sluzieb v mobilnych sietach. Sucastou rieSenia bude aj navrh
optimalizatnych  algoritmov  zvySujlcich  kvalitativne  parametre
lokaliza¢ného.

doc. Ing. Juraj Machaj, PhD.

(Skolitel konzultant: Ing. Miroslav
Uhrina, PhD.)

Nazov dizertacnej prace:
Predikcia QoE v mobilnych radiovych sietach

Anotdcia:

Cielom dizertacnej prace je vyskum a nadvrh metdd predikcie kvality
vnimania sluzby (Quality of Experience — QoE) v mobilnych radiovych
sietach. S rastlcimi narokmi pouZivatelov na multimedialne a interaktivne
sluzby sa QoE stava klicovym ukazovatelom kvality poskytovanych sluzieb
v sietach 5G a buducich B5G systémoch. Praca sa zameria na modelovanie
vztahu medzi parametrami siete (QoS), parametrami radiového rozhrania,
charakteristikami sluzieb a subjektivnym vnimanim pouzivatela. Stcastou
rieSenia bude navrh analytickych a datovo orientovanych (machine
learning/Al) modelov predikcie QoE.
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prof. Ing. Rébert Hudec, PhD.

Nazov dizertacnej prace:
Interpretovatelné modely neurdnovych sieti pre sémanticku analyzu
vizudlne stimulovanych mozgovych signdlov

Anotacia:

Ciefom doktoranda bude zdkladny vyskum moZnosti jednotnej
sémantickej reprezentacie signdlov mozgu pomocou jeho vizudlnej
stimulacii a ich zovSeobecnenie cez rézne subjekty a datasetmi. V
sUcasnosti je interpretacia signalov mozgu Casto obmedzend vysokou
variabilitou medzi jednotlivcami a nizkou prenositelnostou modelov, ¢o
komplikuje ich vyuZitie v redlnych aplikaciach medicinskej Al. Preto je
vhodné preskimat metodické pristupy zaloZené na navrhu latentnych
reprezentacii a modelov neurénovych sieti, ktoré by umoznili stabilné a
interpretovatelné spracovanie bio-signalov pri réznej komplexnosti
vizualnych podnetov. Anatomicka variabilita vizualneo kortexu subjektov
spbsobuje nizku robustnost Al modelov. Preto validacia navrhnutych
pristupov bude realizovana na viacerych verejnych datasetoch s dérazom
na robustnost, interpretovatelnost a déveryhodnost vysledkov.

prof. Ing. Rébert Hudec, PhD.

Nazov dizertacnej prace:
Predikcia vykonu sIne¢ného ziarenia

Anotacia:

Cielom doktoranda bude vyskum v oblasti predikcie vykonu slne¢ného
Ziarenia analyzou dat pomocou metdd pocitacového videnia a Al. Praca
bude zamerana na metddy a pristupov vyuzitelnych na predikciu pocasia
so zameranim na intenzitu slne¢ného Ziarenia w/m2 v danej lokalite a ¢ase
analyzou verejne dostupnych meteorologickych a obrazovych dat. Taktiez
bude zameranad na pochopenie meteorologickych procesov (mraky,
oblacénost, vzdusné masy, radary a pod.) ktoré vplyvaju na presnost
prediktivneho modelu pre éasové okno +15 min. Cielom je wvytvorit
prediktivnu mapu pre Gzemie slovenska, tak aby bolo mozné predikovat
vykon FVE na danom mieste a v ¢ase +15 minut. Vyskum bude zalozeny
na metddach strojového ucenia a implementdcii neurénovych sieti s
hibokym uéenim.

prof. Ing. Peter Brida, PhD.

Nazov dizertacnej prace:

Vyskum lokalizacie mobilnych objektov s vyuZitim informacie o stave
radiového kanala v prostredi radiovych sieti

Anotacia:

Cielom dizertacnej prace je vyskum zamerany na vyuZitie informacii o
stave radiového kanala (CSI — Channel State Information) pre potreby
lokalizacie mobilnych objektov. Praca bude nadvazovat na aktualnu
dizertacnu précu, ktorej Ciastkovym vysledkom je napriklad softvér na
zber Udajov https://github.com/KuskoSoft/FeitCSI. CSI ma obrovsky
potencial, ktory doposial nie je dostato¢ne vyuZivany. Cielom je s
vyuzitim optimalnych hardvérovym vybavenim (prijimac a anténa) a
nasledného spracovania Udajov zvysit presnost a spolahlivost lokalizacie.




