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Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra multimedii a informacno-komunikacnych technolégii, Fakulta elektrotechniky a
informaénych technoldgii, Zilinska univerzita v Ziline

Katedra elektroenergetiky a elektrickych pohonov, Fakulta elektrotechniky a informacnych
technoldgii, Zilinska univerzita v Ziline

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

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

[1] PP 30-2020 Pokrogila loT meteostanica. Rébert Hudec [et al.]. - Urad priemyselného
vlastnictva SR - datum podania prihlasky 01.04.2020 (v konani).
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/30-2020

[2] PP 103-2020 Zariadenie na plosné meranie kvality ovzdusSia. Rdbert Hudec [et al.]. -
Urad priemyselného vlastnictva SR - datum podania prihlagky 24.09.2020 (v konani).
https://wbr.indprop.gov.sk/WWebRegistre/Patent/Detail/103-2020

[3] PUV 44-2020 Pokrogila loT meteostanica. Rébert Hudec [et al.]. - Urad priemyselného
vlastnictva SR - datum podania prihladky 01.04.2020, datum zverejnenia prihlasky
13.01.2021 (zverejnena prihlaska).
https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/44-2020

[4] PUV 163-2020 Zariadenie na ploSné meranie kvality ovzdu$ia. Rébert Hudec [et al.]. -
Urad priemyselného vlastnictva SR - datum podania prihlagky 24.09.2020 (v konani).
https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/163-2020

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uved’te aj publikacie prijaté do tlace

[1] R. Hudec, P. Kamencay, M. Benco, S. Matuska: Kratkodoba predikcia vyroby
fotovoltaickej energie pre potreby napajania inteligentnych budov, Elektrorevue, vol. 20, no.
4, s.93-98, ISSN 1213-1539, August 2018.

[2] M. Novak, P. Belany, M. Roch, P. Bracinik: Analysis of a Local Factors affecting the
Performance of the Photovoltaic Panels, International Journal of Engineering and Technical
Research (IJETR), pp. 2454-4698, Vol.8, Iss. 10, ISSN: 2321-0869, October 2018.
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[3] M. Vestenicky, S. Matuska, R. Hudec, P. Kamencay: Sensor network proposal based on
loT for a prediction system of the power output from photovoltaic panels, 28th International
Conference Radioelektronika, s. 1-4, 19.-20, April, Praha 2018. DOI
10.1109/RADIOELEK.2018.8376390

[4] M. Novak, P. Belany, A. Bolf, M. Roch: Design of a control system for an intelligent
building, ELEKTRO 2018, Mikulov, 2018, pp. 1-4., 21.-23. May 2018. DOI:
10.1109/ELEKTRO0.2018.8398304

[5] M. Novak, P. Belany, A. Bolf, M. Roch, P. Bracinik: Off-grid model of photovoltaic system
with real time monitoring function, IEEE International Energy Conference (ENERGYCON),
Limassol, Cyprus, pp. 1-5., 3.-7. June 2018. DOI: 10.1109/ENERGYCON.2018.8398804

[6] M. Vestenicky, S. Matuska, R. Hudec: Simple method of photovoltaic panel power
characteristic measurement based on Arduino hardware platform, 13th International
Scientific Conference on Sustainable, Modern and Safe Transport (TRANSCOM 2019),
Transportation Research Procedia , Elsevier High Tatras, Novy Smokovec, Vol. 40, pp. 579-
585, 2019, ISSN: 2352-1465. DOI: 10.1016/j.trpro.2019.07.083

[7] M. Sinko, P. Kamencay, P. Sykora, M. Benco, R. Hudec: Cloud-Type Classification of
Ground-Based Images using Deep Learning, International Conference on Emerging
elLearning Technologies and Applications, Stary Smokovec, Slovakia, 2019, ISBN: 978-1-
7281-4966-0. DOI: 10.1109/ICETA48886.2019.9040149

[8] M. Paralic: A Short-Time Prediction of Sun Radiation Intensity, International Conference
on Emerging eLearning Technologies and Applications, Stary Smokovec, Slovakia, 2019,
ISBN: 978-1-7281-4966-0. DOI: 10.1109/ICETA48886.2019.9039997

[9] R. Hudec, P. Kamencay, M. Benco, S. Matuska, M. Radilova, M. Novak: Analyza oblohy
za ucelom kratkodobej predikcie po€asia vyuZitim neurénove;j siete, Elektrorevue, vol. 22,
no. 3, s. 93-98, ISSN 1213-1539, June 2020.

[10] M. Novak, P. Belany, P. Bracinik and M. Roch: Navrh neurénovej siete pre predikciu
spotreby elektrickej energie, ELEKTOENERGETIKA journal, Vol.13, No.1, ISSN 1337-6756,
2020.

Uplatnenie vysledkov projektu

Hlavnym vysledkom projektu je vytvorenie hardvérovej a aj softvérovej pratformy pre
monitorovanie a predikciu vykonu fotovoltaickej energie vyuZzivajuce technolégie loT,
pocitaCoveého videnia a umelej inteligencie. Vysledky projektu najdu uplatnenie ako sucast
systémov inteligentnych budov pri kratkodobom manaZmente napajania jej sucasti pripadne
predikcii dostupnosti elektrickej energie z jej fotovoltaickej elektrarne pri napajani
elektromobilov. KedZe suc€astou rieSenia je aj vytvorenie |oT siete senzorov, vysledky je
mozne vyuzit pre kratkodobu predikciu pocasia, ako subsystém skorého varovania na
uzemi, ktoré loT meteostanice pokryvaju (napr. mesto) alebo ako sluzbu verejnosti formou
zdielania dat v sledovanej oblasti vratane monitorovania kvality ovzdusia.

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

V ramci rieSenia projektu a publikovanych prispevkov bola navrhnuta hlavna meteorologicka
stanica pre fotovolticku elektraren (Predicon-Main) a siet kompaktnych loT stanic (Predicon-
Cube) pre miestne monitorovanie poc€asia a zhromazdovania meteorologickych udajov na
urovni mestskej aglomeracie. Taktiez bola vyvinuta vlastna verzia kamerovej jednoty
(Predicon-Cam) pre snimanie 360° oblohy zostrojenej z lahko dostupnych elektronickych
komponentov a 3D tlage. Nasledne bol navrhnuty systém pre kratkodobu predpoved vykonu
fotovoltickej elektrarne vyuzitim neurdénovej siete a systém pre detekciu a popis
dynamickych parametrov objektov vyskytujucich sa na oblohe a vytvorenie 3D
rekonstrukéného algoritmu. Za u€elom kratkodobej predpovede vykonu fotovolticke;
elektrarne bol navrhnuty systém pokrocilej IoT meteostanice a systém pre sémanticku
analyzu oblohy zahffiajuci sledovanie pohybu a evolucie mracien. TaktieZ bol vytvoreny
systém pre lokalny odhad tranzmisivity slne€ného Zziarenia a navrhnuty predikény model
spotreby elektrickej energie vyuzitim neurénovej siete. Nakoniec bol vytvoreny systém pre
plosné monitorovanie kvality ovzdusia.

V ramci celej doby rieSenia projektu bolo publikovanych 29 prispevkov (z toho jedna praca
publikovana v recenzovanych vedeckych ¢asopisoch v SR, 4 prispevky v recenzovanych
vedeckych ¢asopisoch v zahranici, 10 prispevkov v zbornikoch v SR a 14 prispevkov v
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zbornikoch v zahranici). Taktiez boli podané dve patentové prihlasky, dve prihlasky na
uzitkovy vzor a boli vytvorené tri prototypy. S rieSenym projektom suviseli dve obhajené
doktorandské prace.

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

As part of the project and published contributions, a main meteorological station for the
photovoltaic power plant (Predicon-Main) and a network of compact loT stations (Predicon-
Cube) for local weather monitoring and meteorological data collection at the level of the
urban agglomeration were designed. A custom version of the camera unit (Predicon-Cam)
was also developed to capture 360° of the sky built from easily accessible electronic
components and 3D printing. Subsequently, a system for short-term power prediction of a
photovoltaic power plant using neural networks and a system for detection and description
of dynamic parametric objects occurring in the sky and creation of a 3D reconstruction
algorithm were designed. For short-term prediction of the power of a photovoltaic power
plant, a system of an advanced loT weather station and a system for semantic analysis of
the sky, including monitoring of the movement and evolution of clouds, were designed. The
system was also designed for local estimation of solar transmissivity and a proposed
predictive model of electricity consumption using neural networks. Finally, a system for
comprehensive air quality monitoring was determined.

A total of 29 papers throughout the project were published (one paper was published in
peer-reviewed scientific journals in the Slovak Republic, 4 papers in foreign peer-reviewed
scientific journals, 10 papers in proceedings in the Slovak Republic and 14 papers in foreign
proceedings). Two patent applications and two utility model applications have been filed.
Three prototypes were also created. Two defended doctoral theses were related to the
project.
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