Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

‘ Fakulteta za ra¢unalni$tvo in informatiko (Faculty of Computer and Information Science)

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

| izr. prof. dr. Aleksander Sadikov; aleksander.sadikov@fri.uni-lj.si

3. Raziskovalno podrocje (Research field):

2.07.07 Inteligentni sistemi - programska oprema (Intelligent Systems — software)

Dodatno (additionally):
7.02 Interdisciplinarne raziskave (Interdisciplinary research)

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.:

Laboratorij za umetno inteligenco (LUI) je aktiven na razliénih podrocjih umetne inteligence (Ul), tako temeljnih kot
aplikativnih. Usposabljanje mladega raziskovalca (MR) bo povezano z umetno inteligenco, ozjo tematiko pa bomo
definirali skupaj (primer je opisan spodaj). LUl je povezan, interdisciplinaren in mednaroden kolektiv, ki aktivho
spodbuja mednarodno sodelovanje. Tako smo npr. organizirali prvo izvedbo Evropske poletne Sole umetne
inteligence ESSAI & ACAI 2023 (https://essai.si) z ve€ kot 60 predavatelji s prestiznih univerz in podjetij ter ve¢
kot 600 udelezenci. V tem duhu bomo kandidatu omogocili obiske nasih partnerjev in spodbujali aktivho
udelezevanje mednarodnih konferenc, kot so npr. European Conference on Al, IJCAI, Artificial Intelligence in
Medicine ipd.

V LUl je ena izmed raziskovalnih usmeritev uporaba pristopov Ul na podro¢ju medicine. Pri tem se osredoto€amo
predvsem na kroni¢ne bolezni, kot so npr. nevrodegenerativne bolezni, rak, psihiatricne bolezni ipd. Pri teh
boleznih je zgodnja detekcija in nato tudi ucinkovito spremljanje in (samo-) nadzor bolezni zelo pomemben. V
realnem okolju specialisti pogosto nimajo moznosti rednega spremljanja bolnika v Zeleni oz. potrebni meri, kar
lahko pripelje do hitrejSega napredka bolezni. Uporaba moderne IKT (kar vkljuCuje tudi uporabo razli¢nih
senzorjev) v povezavi z Ul lahko zelo pripomore pri presejanju, zgodnjem odkrivanju, objektivnem spremljanju in
nadzoru bolezni. To posledi¢no pomeni zmanjSanje stroSkov zdravljenja in boljSo kvaliteto Zivljenja bolnikov. Tako
sta npr. v okviru Marie Curie projekta PARENT (https://parenth2020.com) dva nasSa doktorska Studenta raziskovala
moznost uporabe Ul in novih biomarkerjev za zgodnje zaznavanje kognitivnih in motori¢nih problemov pri
prezgodaj rojenih otrocih.

Pri implementaciji metod Ul pa ni pomemben zgolj tehni¢ni vidik le-teh ampak je potrebno zagotoviti, da bodo
uporabniki (zdravniki, bolniki) zaupali v njeno delovanje tako s tehni¢nega kot tudi z vidika varovanja zasebnosti
in etiCnosti uporabe njihovih podatkov. V tem pogledu je dodaten poudarek na t.i. zaupanja vredni umetni
inteligenci (trustworthy Al) kot tudi na razloZljivi umetni inteligenci (explainable Al — XAl). Na to temo v LUI
sodelujemo v evropskem projektu »MAIBAI: Developing a Metrological framework for Assessment of Image-Based
Artificial Intelligence systems for disease detection«.

Raziskovalno sodelujemo z vrsto domacih in tujih raziskovalnih organizacij (UKC Ljubljana, Psihiatrina klinika
Ljubljana, Belgija: KU Leuven, Avstralija: UNSW, RMIT, Nemcija: Charité Berlin, Nizozemska: Radboud UMC,
ltalija: Politecnico di Torino, Universita di Pavia, Spanija: Universidad de Cadiz, INIBICA, Svedska: Orebro
University, idr.), kar bo kandidatu omogocilo mednarodno sodelovanje in delovanje.

Od kandidata se pri¢akuje odli€no znanje angledkega jezika, poznavanje metod strojnega ucenja, znanje razvoja
programske opreme, sposobnost samostojnega organiziranja dela ter natan€nost in doslednost.

Eng.:

Artificial Intelligence Laboratory (AlLab) is active in various fields of artificial intelligence (Al), both basic and
applied. Young researcher's training will be in the field of artificial intelligence, and we will define the exact topic
together (an example is described below). LUl is a friendly, interdisciplinary, and international collective that



mailto:aleksander.sadikov@fri.uni-lj.si

actively promotes international cooperation. We organised the premier European Summer School on Artificial
Intelligence ESSAI & ACAI 2023 (https://essai.si) with more than 60 lecturers from prestigious universities and
companies and more than 600 participants. In this spirit, we will enable the candidate to visit our partners and
encourage active participation at international conferences, such as European Conference on Al, IJCAI, Artificial
Intelligence in Medicine, etc.

The use of Al approaches in the field of medicine is one of the primary research directions of the Artificial
Intelligence Laboratory. We focus mainly on chronic diseases, such as neurodegenerative diseases, cancer,
psychiatric diseases, etc. For these diseases, early detection and effective monitoring and (self-)control of the
disease is very important. In the real world, specialists often do not have the opportunity to regularly monitor the
patient to the desired or necessary extent, which can lead to faster disease progression. The use of modern ICT
(which also includes the use of various sensors) in conjunction with Al can be of great help for screening, early
detection, objective monitoring, and control of the disease. This in turn means reduced treatment costs and a better
quality of life for patients. For example, as part of the Marie Curie project PARENT (https://parenth2020.com), two
of our PhD students were investigating the possibility of using Al and new biomarkers for early detection of
cognitive and motor problems in prematurely born children.

When implementing Al methods, the technical side is not the only important aspect; it is also necessary to ensure
that users (doctors, patients) will trust in the solution both from the technical perspective and from the privacy
protection and ethics point of view. In this regard, the emphasis will be on the trustworthy Al paradigm as well as
on explainable artificial intelligence (XAl) methods. On this topic, we are a partner in the European project
»MAIBAI: Developing a Metrological framework for Assessment of Image-Based Artificial Intelligence systems for
disease detection«.

We cooperate with a number of national and foreign research organisations (UKC Ljubljana,

Psychiatric Clinic Ljubljana, Belgium: KU Leuven, Australia: UNSW, RMIT, Germany: Charité Berlin, Netherlands:
Radboud UMC, ltaly: Politecnico di Torino, Universita di Pavia, Spain: Universidad de Cadiz, INIBICA, Sweden:
Orebro University, etc.), which will enable the candidate international cooperation.

The candidate is expected to have excellent knowledge of English language, knowledge of machine learning
methods, knowledge of software development, the ability to independently organise work and high level of
motivation and consistency.

5. Priloge, ki jih kandidat priloZi k prijavi (Documents that the candidate submits with the application):

X diplomska listina/potrdilo o zaklju¢ku studijskega programa (diploma certificate for study
programme, with which the candidate has enrolled/ will enroll in a doctoral degree programme)

X priloga k diplomi/ potrdilo o opravljenih obveznostih (official transcript of all the grades for study
programme, with which the candidate has enrolled/will enroll in a doctoral degree programme)

X potrdilo o do sedaj opravljenih obveznostih z ocenami Studijskega programa, s katerim se bo
kandidat prijavil na Studij (official transcript of all the grades the candidate has received so far for the
study programme, with which the candidate will enroll to a doctoral degree programme)

X nagrade (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)
X osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)

X priporocilno pismo (letter of recommendation)

X druge priloge (other attachments)




