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Uplatnenie vysledkov projektu

Uplatnenie vysledkov projektu je primarna detekcia subklinickej aterosklerozy pomocou
vopred pripravenych algorytmov, ktoré nam pomozu vyhladavat’ vysokorizikovych jedincov a
v€asnu detekciu a manzment aterosklerotického postihnutia koronarnych tepien.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci projektu sa nam podarilo vytvorit’ biobanku s celkovym poctom vySe 1000
pacientov, u ktorych su spracovanég, podrobne popisané a skategorzované vsetky potrebné
informacie, ktoré nam umoznia vyuzitie tejto biobanky v dalSich nadvazujucich projektoch.
Taktiez vdaka tomuto projektu bol sfinalizovany prototyp softvéru uréeny pre prehladnejSi
zber a naslednu transforméciu lekarskych sprav pacientov. V nadvaznosti na tento softvér
sa nam podarilo dosiahnut’ jeho Uspesné vyuzitie na spracovanie a analyzu dat. Bol tiez
vytvoreny systém na podporu rozhodovania pre kardiolégov, ktory obsahuje moduly
zamerané na detailnu analyzu vplyvu jednotlivych faktorov na kardiovaskularne riziko,
pricom tento softvér vyuziva celé spektrum pristupov od viacerych filtracnych metdd, cez
metody zaloZzené na modeloch strojového uc€enia doplnené o metddy vysvetlitelnosti.
Obsahuje aj modul zamerany na popisné dolovanie v datach, konkrétne modely pre
zhlukovanie, asociacné pravidla a kombinaciu oboch spominanych typov modelov. Zaroven
tieto moduly boli aj otestované potencialnymi realnymi pouzivatelmi z prostredia
domeénového experta.

Taktiez bol sfinalizovany prototyp systému na podporu rozhodovania vyuzivanych metéd
vybranych vysvetlitefnej umelej inteligencie (LIME, SHAP) na jednoduchSie a efektivnejSie
vyhodnotenie a pochopenie vygenerovanych rozhodovacich modelov zo strany
medicinskeho experta. K dispozicii su aktualne modely zaloZzené na algoritmoch metod
rozhodovacich stromov. Okrem toho sa nam podarilo pokro€it’ v spracovani navrhovanych
dat s cielom aplikacie dokazat identifikovat aktualny stav pacienta pomocou metdd z oblasti
hibokych neurénovych sieti a aktivacny rehabilitacny zasah pomocou inteligentnych
zariadeni, €o bolo nasledne aj odpublikované.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

As part of the project, we managed to create a biobank with a total number of over 1000
patients, in which all the necessary information is processed, described in detail and
categorized, which will enable us to use this biobank in other subsequent projects. Also,
thanks to this project, a software prototype designed for a clearer collection and subsequent
transformation of patients' medical reports was finalized. Following this software, we
managed to achieve its successful use for data processing and analysis. A decision support
system for cardiologists was also created, which includes modules aimed at a detailed
analysis of the impact of individual factors on cardiovascular risk, while this software uses
the entire spectrum of approaches from multiple filtering methods, through methods based
on machine learning models supplemented with explainability methods. It also contains a
module focused on descriptive data mining, specific models for clustering, association rules
and a combination of both mentioned types of models. At the same time, these modules
were also tested by potential real users from the domain expert environment.

Also, the prototype of the decision support system was finalized using selected methods of
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explainable artificial intelligence (LIME, SHAP) for easier and more effective evaluation and
understanding of the generated decision models by the medical expert. Current models
based on algorithms of decision tree methods are available. In addition, we managed to
make progress in the processing of the proposed data with the aim of the application being
able to identify the current state of the patient using methods from the field of deep neural
networks and activating rehabilitation intervention using intelligent devices, which was
subsequently also published.
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