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framework to estimate the state of charge profiles of hydro units for large-scale zonal and
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284844

26. Kvet Marek, Janacek Jaroslav: Elements of simulated annealing in Pareto front search.
In: IPSI Transactions on Internet Research [electronic, print]. ISSN 1820-4503. Roc€. 19, €. 1
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Transport problems 2020 [print]: Xl International Scientific Conference and IX International
Symposium of Young Researchers. 1. vyd. Katowice: Silesian University of Technology
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Uplatnenie vysledkov projektu

Aj ked ide o projekt zakladného vyskumu, ktorého ciele boli splnené, vysledky tohto projektu
maju aj prakticky vyznam. Prostrednictvom vyskumu vlastnosti tloh navrhu verejného
obsluzného systému s konfliktnymi kritériami boli navrhnuté, implementované a overené
rézne hybridné metaheuristiky na ziskanie dobrej aproximacie Paretovho frontu navrhov
verejnych obsluznych systémov v akceptovatelnom vypoctovom Case. Samotny navrh
verejného obsluzného systému s konfliktnymi kritériami je uloha, ktoru nie je mozné exaktne
rieSit, ak nie je definovany vzajomny vztah medzi kritériami. RieSenie projektu ponuka
prekonanie uvedenych prekazok tym, Zze berie do uvahy suc¢asne vSetky individualne kritéria
kvality a ako vysledok spracovania navrhu systému ponuka zriadovatelovi systému mnozinu
nedominovanych rieSeni. To umozni zriadovatelovi transparentnu diskusiu s verejnostou a
vyber akceptovatelného kompromisného variantu. V priebehu rieSenia projektu bol ziskany
cely rad Ciastkovych vysledkov, ktoré mozu byt aplikované pri rieSeni uloh mimo ramec
tohto projektu. Tu spomeniem spésob merania kvality aproximacie Paretovho frontu, dalej
schému postupného zjemfiovania aproximacie Paretovho frontu, ktora sa stala zakladom
uspesnych hybridnych metaheuristik a cely rad ré6znych pristupov na navrhovanie realnych
obsluznych systémov. Sformulovali sme aj novy model Casovej dostupnosti pre stochasticky
heterogénny region a navrhli metddu jeho rieSenia. NavySe sme mnozinu skimanych
verejnych obsluznych systémov rozsirili o dalSie typy, a to o systémy suvisiace s
elektrifikaciou systému verejnej dopravy.

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

Cielom projektu bolo prostrednictvom vyskumu vlastnosti uloh navrhu verejného
obsluzného systému s konfliktnymi kritériami navrhnat, implementovat’ a overit’ hybridnu
metaheuristiku na ziskanie dobrej aproximacie Paretovho frontu navrhov verejnych
obsluznych systémov.

Tento ciel bol dosiahnuty radom vyskumnych €innosti, ktoré v prvej faze zahfhali vyskum
vlastnosti modelov réznych verejnych obsluznych systémov a vyskum optimalizanych
metod s jednym hlavnym kritériom kvality rieSenia. V prvom pripade boli modelované
verejné obsluzné systémy, kde hlavnymi rozhodnutiami boli rozhodnutia o umiestneni alebo
neumiestneni obsluzného strediska ako je ambulancia zachrannej sluzby alebo nabijacia
stanica pre elektromobily az po systémy, kde hlavhym rozhodnutim je poradie obsluhy
uzivatefov systému([1, 2, 3, 4,5, 6, 8, 9, 10, 11, 14, 15, 16, 17, 18, 19, 24, 29, 37, 48, 52,
56, 61, 65, 69, 73, 84, 85, 91 ]. V druhom pripade bola pozornost venovana heuristikdm na
rieSenie roznych typov lokacnych uloh [20, 21, 22, 28, 32, 33, 34, 35, 39, 40, 41, 46, 47,
49,50, 77, 80, 81, 82, 83, 86].

Na zaklade vysledkov primarneho vyskumu bolo navrhnutd schéma postupného
zjemnovania, ktora sa stala zakladom heuristik a metaheuristik na navrhovanie dobrej
aproximacie Paretovho frontu nedominovanych navrhov verejného obsluzného systému
[12, 23, 26, 30, 42, 44, 45, 51, 53, 54, 57, 58, 59, 60, 62, 63, 64, 67, 68, 74, 75, 87]. Aby sa
umoznilo efektivne vykonavanie evoluénej metaheuristiky na rieSenie lokacnych uloh, bol
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vykonany vyskum metod na uréenie rovhomerne distribuovaného suboru rieSeni ako
vychodiskovej populacie [13, 78, 89, 90]. V zaverecCnej faze projektu boli skimané metddy
adaptivneho nastavovania parametrov metaheuristik [31, 66, 72].

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The goal of the project was to propose, implement and verify a hybrid metaheuristic to
obtain a good approximation of the Pareto front of public service system designs by
researching the characteristics of public service system design problems with conflicting
criteria.

This goal was achieved through a series of research activities, which in the first phase
included research on the properties of models of various public service systems and
research on optimization methods with one main criterion of solution quality.

In the first case, such public service systems were modeled, where the main decisions were
decisions on locating or non-locating a service center such as an ambulance or a charging
station for electric cars, up to systems where the main decision was the order of service of
systemusers[1,2,3,4,5,6, 8,9, 10, 11, 14, 15, 16, 17, 18, 19, 24, 29, 37, 48, 52, 56, 61,
65, 69, 73, 84, 85, 91 ]. In the second case, attention was paid to heuristics for solving
different types of location problems [20, 21, 22, 28, 32, 33, 34, 35, 39, 40, 41, 46, 47, 49,50,
77, 80, 81, 82, 83, 86]. Based on the results of primary research, a gradual refinement
scheme was proposed, which became the basis of heuristics and metaheuristics for
designing a good approximation of the Pareto front of non-dominated solutions of the public
service system design problem [12, 23, 26, 30, 42, 44, 45, 51, 53, 54, 57, 58, 59, 60, 62, 63,
64, 67, 68, 74, 75, 87].

To enable efficient performance of evolutionary metaheuristics for solving location-type
problems, research has been carried out on methods for determining a uniformly distributed
set of solutions as a starting population [13, 78, 89, 90]. In the final phase of the project,
methods of adaptive setting of metaheuristic parameters were investigated [31, 66, 72].
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