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Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

MESIAR, Radko. Aggregation Functions, pozvana prednaska na ISFS Rzeszow 2023
SESMA-SARA, Mikel - SELIGA, Adam - BOCZEK, Michal - JIN, LeSheng - KALUSZKA,
Marek - KALINA, Martin - BUSTINCE, Humberto - MESIAR, Radko. A framework for
generalized monotonicity of fusion functions. In Information Fusion. No. 97 (2023), [13] s.,
art. no. 101815.

SENAPATI, Tapan - CHEN, Guiyun - MESIAR, Radko - YAGER, Ronald Robert.
Intuitionistic fuzzy geometric aggregation operators in the framework of Aczel-Alsina
triangular norms and their application to multiple attribute decision making. In Expert
Systems with Applications. No. 212 (2023), [15] s., art. no. 118832.
FERNANDEZ-SANCHEZ, Juan - KOLESAROVA, Anna - MESIAR, Radko — QUESADA-
MOLINA, José Juan - UBEDA-FLORES, Manuel. A generalization of a copula-based
construction of fuzzy implications. In Fuzzy Sets and Systems. No. 456 (2023), 197-207.
MESIAR, Radko - SELIGA, Adam - SIPOSOVA, Alexandra - SIRAN, Jozef. Convolution of
aggregation functions. In International Journal of General Systems. Vol. 49, no. 7 (2020), s.
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747-759.

MESIAR, Radko - KOLESAROVA, Anna. Quasi-Copulas, Copulas and Fuzzy Implicators. In
International Journal of Computational Intelligence Systems. Vol. 13, iss. 1 (2020), s. 681-
689.

ASMUS, Tiago da Cruz - DIMURO, Gracaliz Pereira - BEDREGAL, Benjamin - SANZ, José
Antonio - MESIAR, Radko - BUSTINCE, Humberto. Towards interval uncertainty
propagation control in

bivariate aggregation processes and the introduction of width-limited interval-valued overlap
functions.

In Fuzzy Sets and Systems. No. 441 (2022), s. 130-168

SELIGA, Adam - KAUERS, Manuel - SAMINGER-PLATZ, Susanne - MESIAR, Radko -
KOLESAROVA, Anna - KLEMENT, Erich Peter. Polynomial bivariate copulas of degree five:
characterization and some particular inequalities. In Dependence Modeling Vol. 9, no. 13
(2021), s. 13-42.

HAIT, Swati Rani - MESIAR, Radko - GUPTA, Pragya - GUHA, Debashree -
CHAKRABORTY, Debjani. The Bonferroni mean-type pre-aggregation operators
construction and generalization: Application to edge detection. In Information Fusion. No. 80
(2022), s. 226-240.

BELIAKOV, Gleb - JAMES, Simon - KOLESAROVA, Anna - MESIAR, Radko. Cardinality-
limiting extended pre-aggregation functions. In Information Fusion. No. 76 (2021), s. 66-74.

Uplatnenie vysledkov projektu

Vysledky dosiahnuté a publikované v ramci projektu pokryvaju viaceré oblasti modelovania
neurcitosti a jeho aplikacii. Vysledky tykajuce sakopul a pribuznych oblasti uz maju
pozitivnu odozvu v oblasti Statistického modelovania, kde pozorované hodnoty zodpovedaju
realizaciam viacrozmernych nahodnych vektorov. Ako indpirativnu myslienku z nasich
publikacii mozno spomenut’ aplikacie korelatnych matic. Kym pre $tandardne Gaussovské
rozdelenia pouzivame matica parovych Pearsonovych korelacnych koeficientov, nas novy
pristup rata s pouzitim kopulovo zavislych parametrov zavislosti, najma s Kendallovym tau a
Spearmanovym rho.

Dalsia vyznamna oblast uplatnenia dosiahnutych vysledkov pokryva multikriterialne
rozhodovanie. Viaceré nase konstrukcie agregacnych funkcii vedu ku flexibilnym dzitkovym
funkciam nielen v pripade Standardnych realno-hodnotovych $kal, ale aj v pripade novych
Skal, ako su napr. lingvistické Skaly, intervalove Skaly, intuicionistické a im pribuzné skaly,
resp. nami zavedenymi BUI (Basic Uncertainty Information) Skalami. Viaceré nase vysledky
s netrivialnou odozvou sa tykaju zvazovych Skal.

Velka ¢ast naSich pévodnych vysledkov sa tyka zovSeobecnenych integralov a ich
uplatnenie bolo realizované najma v oblasti dekompozi€nych integralov a ich aplikacii, resp.
integralov na bipolarnych Skalach .

Aplikacie naSich vysledkov v oblasti triangularnych noriem, uninoriem a pribuznych operacii
na réznych typoch §kal maju velky potencial v oblasti viachodnotovych logik a nasledne pri
modelovani réznych expertnych systémov a vyhodnocovacich systémov. Aj ked vacsina
vysledkov rieSenia projektu patri do oblasti zakladov matematiky, ich zameranie je a bude
hojne vyuzivané v oblasti informatickych systémov. Tento fakt mozZno dokumentovat
meédiami sprostredkujucimi verejnosti nase vysledky, konkrétne zameranim na informatické
oblasti viacerych vyznamnych ¢asopisov publikujucich nase vedecké prace (napr.
Information Fusion, Information Sciences, Internationl Journal of Approximate Reasoning,
Fuzzy Sets and Systems, International Journal of General Systems, [IEEE Transactions on
Fuzzy Systems, Expert Systems with Applications, atd.).

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

Projekt bol zamerany na modelovanie neurcitosti a jeho aplikacie, priCom jeho rieSenie bol
Clenené na 8 etap (implicitne dané agregacné funkcie; konstrukcia kopul; agregacia na
Rieszovych priestoroch; agregacné funkcie na Specialnych zvazoch; konstrukcia
agregacnych, pre-agregacnych a implikacnych funkcii; zovSeobecnenie aditivity; neaditivhe
integraly a integralne nerovnosti; aplikacie pri spracovani obrazu a modelovani ¢asovych
radov). VSetky ciele projektu boli naplnené, priCom viaceré vyrazne prekrocené, o ¢om
sveddi napr. vySe 100 publikacii v asopisoch evidovanych v database WoS. Vyznamna je
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aj odozva na na$e vysledky, ktoré maju zatial vySe 200 evidovanych citacii v databaze
Google Scholar. Medzi nase najvyznamnejSie vysledky mozno ratat’ uplny parametricky
popis polynomickych binarnych kopul, ktorych stupen je 5 (prvy netrivialny stupen).
Vyznamnym rozSirenim Bonferroniho pristupu k agregovaniu sme vytvorili zakladru pre
lepSie modelovanie interakcie medzijednotlivymi kritériami. Vyrazne sme posunuli a rozS§irili
nastroje na modelovanie neurcitosti charakterizované BUI granulami (x,c), kde sa odhaduje
nielen hladana realna hodnota x, ale aj jej urCitost c. V ramci projektu sme navrhli a
aplikovali viaceré konstrukéné metddy pre kopule, implikacie a dalSie Specialne funkcie na
réznych Skalach. Nami zavedené nové typy vlastnosti, ako su Specialne druhy
monotoénnosti, rozSiruju moznosti modelovania, a viaceré uz su aj aplikované v praxi. Napr.
smerova monoténnost a nadvazné pre-agregacné funkcie su aplikované najprv teoreticky
pri spracovani a rozpoznavani obrazov, a nasledne pri realnych medicinskych aplikaciach.
Na vysledkoch nasho projektu sme spolupracovali so zahrani€nymi spoluautormi z
deviatich vyznamnych zahrani€nych univerzit, vid. zoznam zahraniCnych pracovisk vysSie.

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

Our project was focused on uncertainty modelling and its application. The working plan was
divided into 8 stages (implicitly given aggregation functions; constructions of copulas;
aggregation on Riesz spaces; aggregation functions on special lattices; constructions of
aggregation, pre-aggregation and implication functions; generalizations of the additivity
property; non-additive integrals and integral inequalities; applications in image processing
and time series modelling). All aims and goals of the project were successfully realized, and
in several cases even significantly exceeded. This claim is supported, e.g., by over 100
papers published in distinguished journals evaluated in WoS database. As an important
output one should mention also a growing number of citations. Actually, our results have
obtained over 200 citations covered in Google Scholar database. Among our most
distinguished results, recall first a complete parametric description of 5-order (the first non-
trivial case) polynomial binary copulas. An important extension of Bonferroni’'s approach to
aggregation we have prepared a basis for a better criteria interaction modelling. We have
significantly moved and enlarged the tools for uncertainty modelling dealing with BUI
granules (x,c), where we have to estimate not only the real value x, but also its certainty c.
In the project framework, we have proposed and applied several construction methods for
copulas, implications and other special functions on different scales. New types of properties
we have introduced, such as some particular new monotonicity properties, expand the
modelling abilities, with several applications already realized. E.g., directional monotonicity
and related pre-aggregation functions are first use for theoretical issues of image
processing, but subsequently to real medical applications.
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