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Visekriterijumska optimizacija (VKO) predstavlja sistem koji omogu¢ava donosenje odluka
prilikom re$avanja odredenog problema, i to onda kada se suocava sa velikim brojem mogucih resenja
(alternativa). Da bi se vrednovala i razlikovala odredena alternativa od druge, neophodno je uvesti
odredene kriterijume (i podkriterijume). Sa druge strane, navedeni kriterijumi moraju da zadovolje
odredene uslove (ograni¢enja). Na kraju, kao rezultat se dobija kompromisno resenje, odnosno ono koje
predstavlja kompromis izmedu Zelja (kriterijumi) i moguénosti (ogranicenja). U hirogeoloskoj praksi je
do sada svoju primenu nasao veliki broj metoda, a medu one najpoznatije spadaju: AHP, ANP, TOPSIS,
VIKOR, FUZZY VIKOR, FAHP. Treba naglasiti, medutim, da nijedna od navedenih metoda nije
superiorna sama po sebi, ve¢ ¢e izbor iste zavisiti od mnogih faktora, kao npr. od: vrste podataka kojima
se raspolaze, odnosno koji su sadrzani u samom problemu, prioriteta koje definiSe donosilac odluke,
zahteva koje treba ispuniti prilikom reSavanja problema i slicno. Tradicionalne metode optimizacije se
generalno uspes$no primenjuju ve¢ godinama unazad, u mnogim oblastima vezanim za hidrogeolosku
problematiku (menadzment kvaliteta podzemnih voda, upravljanje poplavama, kod sistema odbrane
povrsinskih kopova od podzemnih voda, pri strateSkom planiranju i razvoju vodne politike i slicno).
Problemi koji se razmatraju pomocu ovakvih, tradicionalnih metoda VKO, obi¢no moraju biti precizno
formulisani sa jasno definisanim kriterijumima i sistemima ograni¢enja. Medutim, problemi koji se
javljaju u realnosti nisu uvek i do kraja jasno determinisani. To dalje znaci da se Cesto javljaju razlicite
vrste neizvesnosti, koje se mogu odnositi i na ulazne podatke (npr. greske prilikom merenja) neophodne
za donoSenje odluka, kada se moZe javiti veliki uticaj subjektivnog faktora, zatim na nedovoljan broj
podataka o odredenoj pojavi i sli¢no. U situacijama kada se suoCava sa ovakvim ili sli¢nim izazovima,
metode fuzzy optimizacije mogu predstavljati pogodno sredstvo za reSavanje istih. Naime, ovim
metodama je moguce tretiranje i reSavanje onih problema koji imaju elemente neizvesnosti,
nepreciznosti, nedovoljne jasnoce i sli¢éno. Navedeno implicira da fuzzy pristup razmatra i one pojave i
dogadaje koji se ne mogu ili ne moraju opisati brojcano, ve¢ verbalno. Zbog toga je uveden pojam
lingvisticke promenljive, ¢ije su dozvoljene vrednosti upravo jezi¢ke. Prednost fuzzy pristupa sastoji se,
dakle, u tome S$to se nestruktuirana heuristicka tvrdnja (koja se opisuje lingvistickim izrazima) moze
prevesti u matematicki algoritam. Ono §to dalje razlikuje metode fuzzy optimizacije jeste to, Sto za
razliku od klasi¢nih skupova kojima se koriste tradicionalne metode, fuzzy skup je bez ostrih granica,
odnosno prelaz izmedu toga da li odredena stavka pripada ili ne pripada istom je postepen. U
hidrogeoloskoj praksi, ova osobina je od izuzetne vaznosti, jer je pomocu nje moguce izbeci iskljucivost
sa kojom se inzenjeri suoCavaju onda kada moraju da opiSu neku pojavu, ili neko njeno svojstvo u vidu
matemati¢kog izraza, kako bi kreirali odgovaraju¢i model. Kako bi se dakle resio odredeni problem,
odnosno izabralo odgovarajuce alternativno reSenje pomocu metoda fuzzy optimizacije, neophodno je
ispuniti dva zahteva: fuzzy modeliranje i fuzzy optimizaciju. Cilj fuzzy modeliranja jeste kreiranje
odgovaraju¢eg modela zasnovanog na razumevanju samog problema kao i analiza fuzzy informacija
koje ¢e biti koriS¢ene u toku ovog procesa. Fuzzy optimizacija sa druge strane, ima za cilj reSavanje
fuzzy modela, ,,optimalno‘ pomocu razlic¢itih metoda, na osnovu formulacije fuzzy informacija u smislu
njihove (funkcije) pripadnosti odredenom skupu. Generalno govoreéi, ova dva zadatka predstavljaju
medusobno odvojene procese, medutim u praksi se oni medusobno prozimaju.

Ovaj rad finansiran je po ,,Ugovoru o realizaciji 1 finansiranju nau¢noistrazivatkog rada NIO u 2022. godini‘, br. 451-03-
68/2022-14/200126.
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Multicriteria optimization is a system that enables decision making about a certain problem for
which there is a large number of possible solutions (alternatives). In order to evaluate an alternative and
differentiate it from another, criteria (and subcriteria) have to be introduced. However, these criteria
need to meet certain conditions (i.e. constraints). The end result is a compromise solution, which is a
tradeoff between aspirations (criteria) and possibilities (constraints). Many methods have been used thus
far in hydrogeological engineering, including AHP, ANP, TOPSIS, VIKOR, FUZZY VIKOR, and
FAHP. It should be noted that none of these methods is superior by itself. The selection of the
appropriate method will depend on multiple factors, such as the type of available data (or information
inherent in the problem), priorities set by the decision maker, and requirements to be met. In general,
conventional optimization methods have been used for years in many segments of hydrogeological
engineering (e.g. groundwater quality management, flood management, protection of open-cast mines
against groundwater, and strategic planning and policy making in the water sector). Problems considered
by following conventional multicriteria optimization approaches usually have to be accurately
formulated, with clearly identified criteria and constraints. However, real-life problems are not always
fully and clearly defined. This means that there are often various uncertainties, which may also pertain
to the input data necessary for decision making (e.g. measurement errors), where the subjective factor
comes into play, as well as insufficient data about a certain phenomenon and the like. In situations that
involve these or similar challenges, fuzzy optimization methods can be a convenient tool. Namely, such
methods enable problems that include elements like uncertainty, imprecision and insufficient clarity to
be addressed and solved. This implies that the fuzzy approach also considers phenomena and events that
cannot or need not be described numerically, but verbally. So the linguistic variable concept was
introduced, where permissible values are in fact linguistic. Therefore, the advantage of the fuzzy
approach is that a non-structured heuristic statement (described by linguistic expressions) can be
translated into a mathematical algorithm. Another difference of the fuzzy optimization method is that,
compared to conventional sets used by traditional methods, a fuzzy set has no clear-cut boundaries.
Whether a certain item belongs to a set or not is determined gradually. In hydrogeological engineering,
this feature is extremely significant because it makes it possible to avoid the exclusiveness which
engineers face when they have to describe a phenomenon or trait using a mathematical expression, in
order to create a suitable model. Thus, to solve a problem or select an appropriate alternative through
fuzzy optimization, two requirements need to be fulfilled — fuzzy modeling and fuzzy optimization. The
objective of fuzzy modeling is the creation of an appropriate model based on the understanding of the
problem itself, as well as analysis of the fuzzy information to be used in the process. On the other hand,
the goal of fuzzy optimization is solving of the fuzzy model, “optimally” by using different methods,
based on the formulation of the fuzzy information in terms of its set membership (function). Generally
speaking, these two tasks are separate processes but they are intertwined in practice.

This paper has been financed by the ,,Contract on realisation and financing of scientific research of SRI
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