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Nazov pracoviska, na ktorom bol projekt rieSeny
1. Zilinska univerzita v Ziline, Fakulta riadenia a informatiky
2.

3.
4,
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. Dopravna Fakulta Jana Pernera v Pardubiciach (CZ),

2. Fakulta dopravni CVUT v Praze (CZ)

3. Durham University (GB)

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

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

1. Vedeckeé prace v zahrani¢nych karentovanych ¢asopisoch (ADC)

Lozano, S., Buzna, L., Diaz-Guilera, A.: Role of network topology in the synchronization of
power systems. In: European Physical Journal B. - ISSN 1434-6028. - Vol. 85, no. 7 (2012),
s. 231-238

JanosSikova, L., Kavi¢ka, A., Bazant, M.: Optimal operation scheduling and platform track
assignment in a passenger railway station. [Optimalne operativne riadenie a pridefovanie
kol'aji vlakom v osobnej Zelezni¢nej stanici] In: Journal of rail and rapid transit: proceedings of
the institution of mechanical engineers Part F. - ISSN 0954-4097. - Vol. 228, no. 3 (2014), s.
271-284. ; podiel APVV 17%



Janosikova, L., Slavik, J., Kohani, M.: Estimation of a route choice model for urban public
transport using smart card data. In Transportation Planning and Technology. ISSN 0308-
1060, 2014, Vol. 37, Issue 7, pp. 638—648 ; podiel APVV 50%

Buzna, L., Kohani, M., Janacek, J.: An approximation algorithm for the facility location
problem with lexicographic minimax objective [Aproximacny algoritmus pre umietfiovaciu
ulohu s lexicografickym minimax kritériom] In: Journal of applied mathematics. - ISSN 1110-
757X. - ID 562373 (2014), [12] s. ; podiel APVV 50%

Serrano, M. A. (45%) — Buzna, L. (45%) — Bogufia, M. (10%): Escaping the avalanche
collapse in self-similar multiplexes [Vyhnutie sa lavinovému kolapsu v sebe podobnych
multiplexovych sietach. In: New Journal of Physics [elektronicky zdroj]. - ISSN 1367-2630. -
Vol. 17 (2015), online, s. 053033 [11] s.; podiel APVV 40%

Carvalho, R. (49%) — Buzna, L. (49%) — Gibbens, R. (1%) — Kelly, F. (1%): Critical behaviour
in charging of electric vehicles In: New Journal of Physics: Focus on Networks, Energy and
the Economy. - ISSN 1367-2630. - Vol. 2015, no. 17 (2015), s. 095001-0950011. (Impakt
faktor: 3.555); podiel APVV 16,4%

Cebecauer, M, (25%) — Rosina, K. (10%) — Buzna, L. (45%): Effects of demand estimates on
the evaluation and optimality of service centre locations In: International Journal of
Geographical Information Science, DOI:10.1080/13658816.2015.1101116, 2015. podiel
APVV 40%, V TLACI

2. Vedeckeé prace v zahrani¢nych €asopisoch registrovanych v databazach Web of Science
alebo SCOPUS (ADM)

Kvet, M., Janagek, J.: Comprehensive approximate sequential tool for public service system
design. In: Czech Economic Review : Acta Universitatis Carolinae Oeconomica. - ISSN 1802-
4696. - Vol. 7, no. 2 (2013), s. 119-127

Carvalho R., Buzna L., Bono F., Masera M., Arrowsmith D.K., Helbing D. Resilience of
Natural Gas Networks during Conflicts, Crises and Disruptions. In: PLoS ONE. ISSN 1932-
6203, Vol. 9, iss. 3, (2014), online, s. 90265-90272. art. no. €90265.; podiel APVV 5%

Janosikova, L. (45%) — GabriSova, L. (45%) — Jezek, B. (10%): Load balancing location of
emergency medical service stations In: E+M Ekonomie a Management: Ekonomika a
management. - ISSN 1212-3609. Vol. 18, no. 3 (2015), s. 30-40. (WOS) ; podiel APVV 90%

Paluch, S. (50%) — Pesko, S. (20%) — Majer, T. (20%) — Cerny, J. (10%): Transportation
networks reduction In: Transport Problems: Problemy Transportu: international scientific
journal. - ISSN 1896-0596. Vol. 10, no. 2 (2015) - s. 69-74. (Scopus) ; podiel APVV 35%

Pesko, S. (90%) — Majer, T. (10%): Robust p-median problem in changing networks In:
Transport Problems: Problemy Transportu: international scientific journal. - ISSN 1896-0596.
Vol. 10, no. 3 (2015) - s. 135-130. (Scopus) ; podiel APVV 45%

Janacek, J. (100%): Public service system design with fuzzy parameters of perceived utility
In: Central European Journal of Operations Research: SPRINGER, New York, USA, 2015 -
ISSN: 1435-246X, elSSN: 1613-9178. Vol. 23, no. 3, s. 595-606, Special Issue: Sl.
(WOS,Scopus) ; podiel APVV 50%

Vedecké prace v domacich ¢asopisoch registrovanych v databazach Web of Science alebo
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SCOPUS (ADN)

Buzna, L., Kohani, M., Janacek, J.: Proportionally faire[ public service systems design. In:
Communications : scientific letters of the University of Zilina. - ISSN 1335-4205. - Vol. 15, no.
1(2013), s. 14-18

Kohani, M. Designing of zone tariff in integrated transport systems. In: Communications :
scientific letters of the University of Zilina. - ISSN 1335-4205. - Vol. 15, no. 1 (2013), s. 29-
33.; podiel APVV 50%

Janosikova, L., Hreben, T.: Mathematical programming vs. constraint programming for
scheduling problems. In: Communications : scientific letters of the University of Zilina. - ISSN
1335-4205. - Vol. 15, no. 1 (2013), s. 39-43

Gabrisova, L., Kozel, P.: Coordination of bus departures by mathematical programming. In:
Communications : scientific letters of the University of Zilina. - ISSN 1335-4205. - Vol. 15, no.
1(2013), s. 74-79

Paluch, S.: Ona fair fare rating on a bus line. In: Communications : scientific letters of the
University of Zilina. - ISSN 1335-4205. - Vol. 15, no. 1 (2013), s. 25-28

Gabrisova, L. (50%) — Janacek, J. (50%): Design of capacitated emergency service system
In: Communications: scientific letters of the University of Zilina. - ISSN 1335-4205. - Vol. 17,
no. 2 (2015), s. 42-48. ; podiel APVV 50%

Cebecauer, M. (50%) — Buzna, L. (60%): Re-aggregation heuristics for the large location
problems with lexicographic minimax objective In: Communications: scientific letters of the
University of Zilina. - ISSN 1335-4205. - Vol. 17, no. 2 (2015), s. 4-10. ; podiel APVV 50%

Janosikova, L. (50%) — Slavik, M. (50%): Modelling passengers’ arrivals at public transport
stops In: Communications: scientific letters of the University of Zilina. - ISSN 1335-4205. -
Vol. 17, no. 2 (2015), s. 30-34. ; podiel APVV 25%

Janacek, J. (50%) — Kvet, M. (50%): Min-max optimization of emergency service system by
exposing constraints In: Communications: scientific letters of the University of Zilina. - ISSN
1335-4205. - Vol. 17, no. 2 (2015), s. 15-22. ; podiel APVV 34%

3.
Vedecké prace v ostatnych zahrani¢nych ¢asopisoch (ADE)

Tarabek, P.: An improved parallel algorithm for thinning binary images. In: Scientific bulletin of
the “Politechnica” University of Timisoara, Romania, : Transactions on automatic control and
computer science. - ISSN 1224-600X. - Vol. 57 (71), no. 3 (2012), s. 147-154

Janacek, J.: Radial Approach to the Emergency Public Service System Design with
Generalized System Utility. In: International Journal of Applied Mathematics and Informatics. -
ISSN 2074-1278. - Ro¢.8 (2014), s. 7-14. ; podiel APVV 50%

Janackova M., Szendreyova A.: Properties of the cost matrix and the p-median problem. In:
International Journal of Applied Mathematics and Informatics. - ISSN 2074-1278. - RoC.8
(2014), s. 34-41. ; podiel APVV 50%

Marton, P.: Simulation model of automatic block in general purpose simulation tool AnyLogic
[Simulaény model automatického bloku v univerzalnom simulacnom nastroji AnyLogic] In:
Perner’s Contacts [elektronicky zdroj]. - ISSN 1801-674X. - Vol. 9, no. 3 (2014), online, s.
136-144. ; podiel APVV 50%
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Kvet, M. (50%) — Janacek, J. (50%): Min-max optimal public service system design In:
Croatian Operational Research Review. - ISSN 1848-0225. - Vol. 6, no. 1 (2015), s. 17-27,
online s ISSN 1848-9931.; podiel APVV 25%

Vedeckeé prace v v ostatnych domacich ¢asopisoch (ADF)

Marton, P.: Pouzitie simulacnych programov pri simulacii prevadzky vlakotvornej stanice. In:
Zeleznitna doprava a logistika. — ISSN 1336-7943. — Roc¢nik VI, Cislo 2 (2012), s. 14-21.

2013

Kvet, M.: Designing of large-scale public service systems by covering methods. In:
Information Sciences and Technologies: bulletin of the ACM Slovakia. - ISSN 1338-1237. -
Vol. 5, no. 4 (2013), s. 8-14. ; podiel APVV 50%

4.V ramci projektu boli vytvorené odborné publikacie:

J.Janacek, L’.Jénoéikové, L. Buzna a M.Kohani: ,Modelovanie a optimalizacia“ , EDIS —
vydavatelstvo Zilinskej univerzity v Ziline, 2013, 260 s. (vySlo v roku 2014)

Janacek, J. (25%) — Kohani, M. (25%) — Szendreyova, A. (25%) — Buzna, L. (25%): Diskrétna
optimalizacia / Janacek Jaroslav, et al.; vedecky redaktor: Zabovsky Michal. 1. vyd. - Zilina:
Zilinska univerzita, 2015, 316 s., [AH 19,04; VH 19,61]: obr., tab. ISBN 978-80-554-1052-4.

5. V ramci projektu bolo navyse publikovanych 78 prispevkov v zbornikoch zahraniénych
konferencii a 21 prispevkov v zbornikoch domacich konferencii.

Uplatnenie vysledkov projektu

Aj ked hovorime o projekte zakladného vyskumu, ziskané vysledky nemaju zdaleka iba
teoreticku hodnotu. Algoritmy vyvinuté a testované pri plneni vyskumnych cielov tohto
projektu su bez vacésich uprav pouzitefné na navrh zachrannych obsluznych systémov v
celostatnom rozsahu. Specidlne, pristupy k systémovo alebo lexikograficky-optimalnym
navrhom zachrannych systémov, zaloZzené na radialnych modeloch umiestfiovacich uloh,
nevyzaduju nijaké dlhotrvajuce implementacné programatorske prace, ale su priamo
pouzitelné na bezne dostupnych komercnych IP-solveroch. V tejto podobe je mozné uvedené
pristupy pouzit na interaktivne navrhovanie realnych zachrannych obsluznych systémov, pri
ktorom mdzu byt zohladrfiované rézne poZiadavky a Specialne mbdze byt vyhodnocovany
pomer medzi mierou férovosti vo¢i nevyhodne umiestnenych uzivatelov a medzi mierou
uzito€nosti systému pre priemerného pouzivatela.

CHARAKTERISTIKA VYSLEDKOV

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

Cielfom projektu bolo vyskumom uplatriovania férovosti vo verejnych obsluznych systémoch
ako aj vyskumom vlastnosti uloh ich optimalneho navrhovania, ziskat metddy a postupy pre
navrh férovych verejnych obsluznych systémov s celostatnou pésobnostou. Preto sme sa v
zaciatku rieSenia projektu zamerali na rozne verejné obsluzné systémy a na analyzu férovosti
pri ich navrhu. Aj ked' hlavhym typom skumanych systémov boli zachranné obsluzné systéemy,
zahrnuli sme do nasho vyskumu aj systémy verejnej dopravy, rozvodné energetické siete a
systém prudov cestujucich na velkych Zelezni€nych staniciach (vid' publikacie 1). V suvislosti
s navrhom férovych obsluznych systémov bola pozornost’ venovana proporcialnej férovosti,
ktora umozriovala uplatnenie algoritmov vyvinutych pre systémovo optimalny navrh
obsluznych systémov a lexikografickej férovosti, kde sme vyvinuli nové optimalizacné
techniky (vid prispevok (Buzna, L., Kohani, M., Janacek, J., 2014) a dalSie. Vyznamné
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vysledky sme dosiahli vo vyvoji optimalizacnych metdd pre navrh zachrannych obsluznych
systémov s nespolahlivymi obsluznymi strediskami a to tak pre systémovo optimalny navrh,
ako aj pre lexikograficky optimalny navrh. Tu sme uspesne aplikovali radialny pristup, ktory
umoznil rieSit' rozsiahle pripady. Navrhli sme aj metodu zaloZzenu na tedrii fuzzy mnozin na
rieSenie Ulohy navrhu zachranného systému s neistym kritériom uzito¢nosti.

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

The goal of the project was to develop novel methods for solving the public service systems
design problem at the level of countries, by researching the fairness criteria and analyzing the
problem properties. That is why we focused on various types of public service systems and
on fairness analysis connected with the system design at the beginning of the project. Even if
the main type of studied systems was emergency service system, we included also systems
of public transport, power networks and system of passenger flows in a big railway station into
our research (see publications in section 1). In connection with fair service system design, a
big attention was payed to the proportional fairness and lexicographical fairness. In the first
case, the algorithms developed for system-optimal design were at disposal and in the second
case, we developer new optimization technigues (see contribution Buzna, L., Kohani, M.,
Janacek, J., 2014) and others. Important scientific results were achieved in developing
optimization methods for design of the emergency service systems with unreliable service
centers for both cases of system-optimal and lexicographical-fair-optimal system design. We
applied here successfully radial approach, which enables to solve large instances of the
emergency system design problems. We suggested also a method for emergency system
design with uncertain utility. This method is based on the theory of fuzzy sets.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. RNDr. Jaroslav Janacek, CSc. prof. Ing. Tatiana Corejova, PhD.
V Ziline 22. 01. 2016 V Ziline 25. 01. 2016

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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