Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

‘ Fakulteta za raéunalnigtvo in informatiko |

2. Ime, priimek in elektronski naslov mentorjal/ice (Mentor's name, surname and email):

‘ Vida Groznik vida.groznik@fri.uni-li.si ‘

3. Raziskovalno podrocje (Research field):

‘ Umetna inteligenca ‘

4. Opis raziskovalnega dela (Research work description):

Vklju€uje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat/ka za mladega raziskovalca/ko, ki niso navedeni
v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young researcher must
meet, which are not listed in the call to tender for young researchers.).

Slov.:

Razlozljiva umetna inteligenca in negotovost v multimodalnih medicinskih odlo€itvenih sistemih

Umetna inteligenca (Ul) vse bolj spreminja zdravstveno obravnavo, a njena uporaba pri napovedovanju
nevrodegenerativnih bolezni, kot sta Alzheimerjeva in Parkinsonova bolezen, ostaja omejena. Razlogi za to so
med drugim negotovost, variabilnost podatkov in razlike med zdravstvenimi ustanovami. Modeli, razviti na enem
naboru podatkov, pogosto ne dosegajo enake natanénosti v razli¢nih bolniSnicah, saj se podatki razlikujejo glede
na demografske znacilnosti pacientov, uporabljenih medicinskih pripomockov in protokole zbiranja podatkov.
Namen raziskovalnega dela bo preuciti in razviti razlozljive modele Ul, ki se bodo lahko prilagodili tem izzivom in
hkrati zdruzevali ve€modalne podatke (npr. slike MRI, genetske markerje in klinicne podatke) za boljSe
napovedovanje bolezni in podporo pri odlo€anju.

Raziskovalno delo se bo osredotodilo tudi na prepoznavanje kljuénih to¢k napredovanja bolezni, ko se simptomi
nenadoma poslab$ajo. S pomocjo grafovskih pristopov za zdruzevanje podatkov, vzroénega sklepanja in
kvantifikacije negotovosti bomo gradili modele Ul, ki ne bodo zgolj napovedovali poteka bolezni, temvec¢ tudi
zaznavali pristranskosti in spremembe v podatkih ter jih primerno naslavljali. S tem Zelimo izboljSati zanesljivost,
preglednost in sploSno uporabnost orodij Ul v klini¢ni praksi.

Glede na interese kandidata je mozen tudi dogovor o drugacni temi s podroc¢ja umetne inteligence.

Eng.:

Explainable Artificial Intelligence and Uncertainty in Multi-Modal Medical Decision Systems

Artificial Intelligence (Al) is revolutionising healthcare, but its use in predicting neurodegenerative diseases like
Alzheimer’s and Parkinson’s is hindered by uncertainty, data variability, and distribution shifts. Models trained on
one dataset often struggle to generalise across different hospitals due to differences in patient demographics,
medical equipment, and data collection protocols. This research aims to research and develop explainable Al
models that can adapt to these challenges while integrating multi-modal data—such as MRI scans, genetic
markers, and clinical assessments—to improve disease prediction and decision support.

A key focus will be on identifying critical disease progression points, where symptoms rapidly worsen. By using
graph-based data fusion, causal inference, and uncertainty quantification, this project will develop Al models that
not only predict disease trajectories but also detect and adjust for distribution shifts and biases. By ensuring
robustness across different clinical environments, the research will enhance trust, transparency, and
generalisability, making Al-driven tools more reliable for clinicians.

Depending on the candidate's interests, it is also possible to agree on a different topic within the field of artificial

intelligence.

5. Priloge, ki jih je treba priloZiti ob prijavi (Documents required to be submitted with the application):


mailto:vida.groznik@fri.uni-lj.si

X potrdilo o dosezeni izobrazbi (proof of completed education)

- kandidat z zaklju¢enim magistrskim Studijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)):

o diplomska listina / potrdilo o zaklju¢ku Studijskega programa
(diploma cetrtificate / certificate of completion of the study programme)

o priloga k diplomi / potrdilo o opravljenih obveznostih
(diploma supplement / official transcript of records containing all grades obtained in the study
programme)

- kandidat, ki $e ni zakljucil Studija na 2. stopnji
(candidate who has not yet completed a Master’s degree):

o potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega Studijskega programa, s
katerim se bo kandidat prijavil na doktorski Studij
(official transcript of records listing all courses and grades obtained so far in the Master's
degree programme on the basis of which the candidate will apply for enrollment in a doctoral
degree programme.)
X nagrade — univerzitetna PreSernova nagrada ali PreSernova nagrada €lanice Univerze v Ljubljani oz.
druga enakovredna nagrada (awards, e.g. PreSeren Prize of the University of Ljubljana, PreSeren Prize of a
University of Ljubliana member and/or another equivalent award))
X bibliografija (bibliography)
X zivljenjepis (CV)
X motivacijsko pismo (motivation letter)
X opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)
O osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)

O priporocilno pismo (letter of recommendation)

O druge priloge (other attachments):




