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

V ramci vystupov projektu neboli planované patentové prihlasky, vynalezy alebo uzitkové
vZzory.

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

Vedecké monografie:

PETRAS, Ivo: Handbook of Fractional Calculus with Applications (Volume 6: Applications in
Control) / - 1. vyd. - Berlin : De Gruyter - 2019. - 427 s. [online, print]. - ISBN 978-3-11-
057090-8.

Spbsob pristupu: https://www.degruyter.com/view/product/497034

Kapitoly v monografiach:

PETRAS, Ivo: Modified versions of the fractional-order PID controller / - 2019. In: Handbook
of Fractional Calculus with Applications. Volume 6: Applications in Control. - Berlin
(Nemecko) : De Gruyter s. 57-72 [print, online]. - ISBN 978-3-11-057090-8

Spdsob pristupu: https://doi.org/10.1515/9783110571745-003

TERPAK, Jan: Fractional heat conduction models and their applications / - 2019. In:
Handbook of Fractional Calculus with Applications. Volume 7: Applications in Engineering,
Life and Social Sciences, Part A. - Berlin (Nemecko) : De Gruyter s. 225-246 [online, print]. -
ISBN 978-3-11-057091-5

Spdsob pristupu: https://doi.org/10.1515/9783110571905-012

SKOVRANEK, Tomas - DESPOTOVIC, Vladimir: Signal prediction using fractional
derivative models / - 2019. In: Handbook of Fractional Calculus with Applications.

Volume 8: Applications in Engineering, Life and Social Sciences, Part B. - Berlin (Nemecko)
: De Gruyter s. 179-206 [online, print]. - ISBN 978-3-11-057092-2

Spbsob pristupu: https://doi.org/10.1515/9783110571929-007

Clanky v CC &asopisoch:

PETRAS, Ivo - TERPAK, Jan: Fractional Calculus as a Simple Tool for Modeling and
Analysis of Long Memory Process in Industry / - 2019. In: Mathematics : MDPI Vol. 7, Issue
6 (2019), ID 511. - ISSN 2227-7390

Spdsob pristupu: https://doi.org/10.3390/math7060511

DATSKO, Bohdan - PODLUBNY, Igor - POVSTENKO, Yuriy: Time-Fractional Diffusion-
Wave Equation with Mass Absorption in a Sphere under Harmonic Impact / - 2019. In:
Mathematics : MDPI Vol. 7, Issue 5 (2019), ID 433. - ISSN 2227-7390

Spbsob pristupu: https://doi.org/10.3390/math7050433
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SKOVRANEK, Tomas - MACIAS, Michal - SIEROCIUK, Dominik - MALESZA, Wiktor -
DZIELINSKI, Andrzej - PODLUBNY, Igor - POCSOVA, Jana - PETRAS, Ivo: Anomalous
diffusion modeling using ultracapacitors in domino ladder circuit / - 2019. In:
Microelectronics Journal. Ro¢. 84 (2019), s. 136-141 [print]. - ISSN 0026-2692

Spbsob pristupu: https://doi.org/10.1016/j.mejo.2019.01.005

SKOVRANEK, Tomas - DESPOTOVIC, Vladimir - PERIC, Zoran: Optimal fractional linear
prediction with restricted memory / - 2019. In: IEEE Signal Processing Letters : a Publication
of the IEEE Signal Processing Society. - New York (USA) : IEEE Signal Processing Society
Ro€. 26, €. 5 (2019), s. 760-764 [print]. - ISSN 1070-9908

Spbsob pristupu: http://doi.org/10.1109/LSP.2019.2908278

SKOVRANEK, Tomas - DESPOTOVIC, Vladimir - PERIC, Zoran: Two-dimensional
fractional linear prediction / - 2019. In: Computers & Electrical Engineering : International
Journal. - Amsterdame (Holandsko) : Elsevier Ro¢. 77 (2019), s. 37-46 [online]. - ISSN
0045-7906

Spbsob pristupu: https://doi.org/10.1016/j.compeleceng.2019.04.021

SKOVRANEK, Tomas - DESPOTOVIC, Vladimir: Audio Signal Processing using Fractional
Linear Prediction / - 2019. In: Mathematics : MDPI Vol. 7, Issue 7 (2019), ID 580. - ISSN
2227-7390

Spbsob pristupu: https://doi.org/10.3390/math7070580

SKOVRANEK, Tomas: The Mittag-Leffler Fitting of the Phillips Curve / - 2019. In:
Mathematics : MDPI Vol. 7, Issue 7 (2019), ID 589. - ISSN 2227-7390
Spbsob pristupu: https://doi.org/10.3390/math7070589

FLEGNER, Patrik - KACUR, Jan - DURDAN, Milan - LACIAK, Marek: Processing a
measured vibroacoustic signal for rock type recognition in rotary drilling technology / - 2019.
In: Measurement : journal of the International Measurement Confederation. - London (Velka
Britania) : Institute of Measurement and Control €. 134 (2019), s. 451-467 [print]. - ISSN
0263-2241

Spbsob pristupu: https://doi.org/10.1016/j.measurement.2018.10.090

FLEGNER, Patrik - KACUR, Jan - DURDAN, Milan - LACIAK, Marek: Evaluating Noise
Sources in a Working Environment when Disintegrating Rocks by Rotary Drilling / - 2019. In:
Polish Journal of Environmental Studies 28(5), (2019), s. 3711-3720. - ISSN 1230-1485
Spdsob pristupu: https://doi.org/10.15244/pjoes/94848

GONZALEZ, Emmanuel A. - PETRAS, Ivo - ORTIGUEIRA, Manuel D.: Novel polarization
index evaluation formula and fractional-order dynamics in electric motor insulation
resistance / - 2018. In: Fractional Calculus and Applied Analysis. Vol. 21, no. 3 (2018), p.
613-627. - ISSN 1311-0454

Spbsob pristupu: https://doi.org/10.1515/fca-2018-0033

PODLUBNY, Igor - VINAGRE, Blas - TAVAZOEI, Mohammad Saleh - XUE, Dingyu -
CHEN, YangQuan - HAERI, Mohammad: A Special Issue in ISA Transactions: "Fractional
Order Signals, Systems, and Controls: Theory and Application” / - 2018. In: ISA
Transactions. Vol. 82 (2018), p. 1-232. - ISSN 0019-0578

Spbsob pristupu: https://doi.org/10.1016/j.isatra.2018.11.007

DESPOTOVIC, Vladimir - SKOVRANEK, Tomas - PERIC, Zoran: One-parameter fractional
linear prediction / - 2018. In: Computers & Electrical Engineering : International Journal.
Vol. 69 (2018), p. 158-170 [online]. - ISSN 0045-7906

Spdsob pristupu: https://doi.org/10.1016/j.compeleceng.2018.05.020

PETERIN, Iztok - SCHREYER, Jens - FECKOVA SKRABULAKOVA, Erika - TARANENKO,
Andrej: A note on the Thue chromatic number of lexicographic products of graphs / - 2018.
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In: Discussiones Mathematicae Graph Theory. Vol. 38, no. 3 (2018), p. 635-643. - ISSN
1234-3099
Spbsob pristupu: https://doi.org/10.7151/dmgt.2032

DIMEAS, llias - PETRAS, Ivo - PSYCHALINOS, Costas: New analog implementation
technique for fractional-order controller: A DC motor control / - 2017. In: AEU - International
Journal of Electronics and Communications. Vol. 78 (2017), p. 192-200. - ISSN 1434-8411
Spbsob pristupu: https://doi.org/10.1016/j.aeue.2017.03.010

PETRAS, Ivo: Comments on “Coexistence of hidden chaotic attractors in a novel no-
equilibrium system” (Nonlinear Dyn, doi:10.1007s11071-016-3170-x) / - 2017. In: Nonlinear
Dynamics. Vol. 90, no. 1 (2017), p. 749-754. - ISSN 0924-090X

Spbsob pristupu: https://doi.org/10.1007/s11071-017-3671-2

PODLUBNY, Igor - MAGIN, Richard - TRYMORUSH, Iryna: Niels Henrik Abel and the birth
of fractional calculus / - 2017. In: Fractional Calculus and Applied Analysis. Vol. 20, no. 5
(2017), p. 1068-1075. - ISSN 1311-0454

Spbsob pristupu: https://doi.org/10.1515/fca-2017-0057

LUCHKO, Yuri - PODLUBNY, Igor: Editorial / - 2017. In: Fractional Calculus and Applied
Analysis. Vol. 20, no. 5 (2017), p. 1053-1067. - ISSN 1311-0454
Spbsob pristupu: https://doi.org/10.1515/fca-2017-0056

ZAMAN, Sharif F. - BALEANU, Dumitru - PETRAS, Ivo: Measurement of para-xylene
diffusivity in zeolites and analyzing desorption curves using the Mittag-Leffler function / -
2016. In: Fractional Calculus and Applied Analysis. Vol. 19, no. 2 (2016), p. 551-560. - ISSN
1311-0454

Spbsob pristupu: https://doi.org/10.1515/fca-2016-0028

GE, Fudong - CHEN, YangQuan - KOU, Chunhai - PODLUBNY, Igor: On the regional
controllability of the sub-diffusion process with Caputo fractional derivative / - 2016. In:
Fractional Calculus and Applied Analysis. Vol. 19, no. 5 (2016), p. 1262-1281. - ISSN 1311-
0454

Spbsob pristupu: https://doi.org/10.1515/fca-2016-0065

HOROVCAK, Pavel - TERPAK, Jan - LUKAC, Matej: Vybrané termochemické vypoéty
chemickej reakcie formou webovej sluzby / - 2016. In: Chemickeé listy. Vol. 110, no. 12
(2016), p. 874-884. - ISSN 0009-2770

Spbsob pristupu: http://www.chemicke-listy.cz/docs/full/2016_12_874-884.pdf.

FLEGNER, Patrik - KACUR, Jan - DURDAN, Milan - LACIAK, Marek - STEHLIKOVA, Beéata
- PASTOR, Marcel: Significant damages of core diamond bits in the process of rocks drilling
/ - 2016. In: Engineering Failure Analysis. Vol. 59 (2016), p. 354-365. - ISSN 1350-6307
Spbsob pristupu: https://doi.org/10.1016/j.engfailanal.2015.10.016

LACIAK, Marek - KOSTUR, Karol - DURDAN, Milan - KACUR, Jan - FLEGNER, Patrik: The
analysis of the underground coal gasification in experimental equipment/ - 2016. In:
Energy. Vol. 114 (2016), p. 332-343. - ISSN 0360-5442

Spdsob pristupu: https://doi.org/10.1016/j.energy.2016.08.004

KARDOS, Frantisek - POCS, Jozef - POCSOVA, Jana: On concept reduction based on
some graph properties / - 2016. In: Knowledge-Based Systems. Vol. 93 (2016), p. 67-74. -
ISSN 0950-7051

Spbsob pristupu: https://doi.org/10.1016/j.knosys.2015.11.003

CZAP, Julius - PRZYBYLO, Jakub - FECKOVA SKRABULAKOVA, Erika: On an extremal
problem in the class of bipartite 1-planar graphs / - 2016. In: Discussiones Mathematicae
Graph Theory. Vol. 36, no. 1 (2016), p. 141-151. - ISSN 1234-3099

Spdsob pristupu: https://doi.org/10.7151/dmgt.1845
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MATLAB toolboxy:

PETRAS, Ivo: Non-Linear Fractional - Order PID Controller, MathWorks, Inc., Matlab
Central File Exchage, Updated 09 Dec 2016.
https://www.mathworks.com/matlabcentral/fileexchange/51190

PETRAS, Ivo: Fractional Order Chaotic Systems, MathWorks, Inc., Matlab Central File
Exchage, Updated 26 Mar 2016.
https://www.mathworks.com/matlabcentral/fileexchange/27336

PETRAS, Ivo: Orthogonal Linear Regression in 3D-space by using PCA, MathWorks, Inc.,
Matlab Central File Exchage, Updated 16 Oct 2018.
https://www.mathworks.com/matlabcentral/fileexchange/12395

PODLUBNY, Igor: Matrix approach to discretization of ODEs and PDEs of arbitrary real
order, MathWorks, Inc., Matlab Central File Exchage, Updated 04 Mar 2016.
https://www.mathworks.com/matlabcentral/fileexchange/22071

PODLUBNY, Igor: Matrix Poker, MathWorks, Inc., Matlab Central File Exchage, Updated 28
Oct 2016.
https://www.mathworks.com/matlabcentral/fileexchange/3168

PODLUBNY, Igor: Require FEX package, MathWorks, Inc., Matlab Central File
Exchage, Updated 28 Oct 2016.
https://www.mathworks.com/matlabcentral/fileexchange/31069

TERPAK, Jan: Time Fractional-Order Diffusion-Wave Equation Toolbox, MathWorks, Inc.,
Matlab Central File Exchage, Updated 17 Apr 2019.
https://www.mathworks.com/matlabcentral/fileexchange/66577

SKOVRANEK, Tomas - DESPOTOVIC, Vladimir: Fractional Linear Prediction, MathWorks,
Inc., Matlab Central File Exchage, Updated 29 Oct 2018.
https://www.mathworks.com/matlabcentral/fileexchange/67867

Uplatnenie vysledkov projektu

Vysledky, dosiahnuté v priebehu rieSenia projektu, nachadzaju rozsiahly medzinarodny
citatny ohlas a uplatnenie v celosvetovom meradle v mnozZstve réznych oblasti vedeckého
vyskumu a inzinierskych aplikacii.

Bol vyrazne rozpracovany vyskumu metdd pre numerické rieSenie linearnych a
nelinearnych obyc&ajnych a parcialnych diferencialnych rovnic necelo€iselného radu.
Difuzno-vinova rovnica s derivaciou neceloCiselného radu podla ¢asu, ktorou sa daju
popisat’ procesy anomalnej difuzie ako napr. proces vedenia tepla &i difuzia tekutiny
homogénnym alebo nehomogénnym materialom bola implementovana vo viacerych
formach, ako napr. analégovy-elektricky obvod, softvérové produkty (MATLAB toolbox,
webova sluzba) a bola aplikovana na realne technologické procesy. Zaroven bola navrhnuta
aj unikatna metdda rieSenia difuzno-vinovej rovnice neceloCiselného radu pre absorpciou
hmoty. Nadalej boli vyvijané metddy identifikacie Struktury a parametrov realnych
dynamickych sustav necelocCiselného radu s aplikaciou na rézne technologickeé procesy ale
aj ekonomické systémy.

V ramci vyskumu metéd pre navrh a realizaciu regulatorov neceloCiselného radu
a moznosti navrhu a implementacie regulatorov novych typov zalozenych na derivaciach
a integraloch necelociselného radu, premenlivého radu a rozlozeného radu bol po prvy krat
navrhnuty extremalny regulator necelo€iselného radu s aplikaciou na regulaciu teploty a
bola vyvinuta nova metdéda pre navrh parametrov nelinearneho regulatora necelociselného
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radu, ktora je zaloZena na optimalizacii (minimalizacii) novej u€elovej funkcie. V ramci
vyvoja analégovych a Cislicovych regulatorov neceloCiselného radu boli navrhnuté nové typy
analogovych regulatorov necelo€iselného radu, zalozené na baze CMOS technoldgie, ktoré
boli experimentalne overené na riadeni otatok DC motora. Okrem toho boli vyvijané a
rozpracované metddy pre navrh a realizaciu linearnych a nelinearnych gislicovych
regulatorov necelociselného radu, ktoré boli implementované na PLC automatoch ale aj v
prostredi MATLAB a aplikované na riadenie laboratérnych objektov. Zaroven bol formou
kapitoly v zahrani€nej monografii publikovany prehlad r6znych modifikacii PID regulatorov
necelociselného radu a metdd pre ich prakticku realizaciu s uvedenim prikladov pouzitej
implementacie.

Experimentalne a teoretické prace zaoberajuce sa metdédami pre tvorbu modelov
zlozitych technologickych objektov a procesov s vyuzitim vlastnych rozpracovanych metéd
celoCiselného a necelogiselného radu boli zamerané hlavne na skumanie, popis a riadenie
tepelnych procesov, ako napriklad skujfiovanie ocele, predikcia teploty taveniny a
koncentracie uhlika v LD konvertore, prestup tepla v oceliarenskych zvitkoch, riadenie
tepelného procesu vypalu ziaruvzdornych materialov v tunelovej peci, modelovanie a
riadenie procesu UCG - podzemného splyfovania uhlia. V ramci tejto oblasti bola
publikovana kapitola v zahrani¢nej monografii na tému popisu neceloCiselnych modelov pre
vedenie tepla s praktickymi aplikaciami. NavySe bol rozpracovany unikatny vyskum v oblasti
modelovania, monitorovania a riadenia technologickych procesov v prostredi virtualnej
reality.

V oblasti vyskumu vyuZivania derivacii neceloCiselného radu pre digitalne spracovanie
obrazov a zvukov bola publikovana séria prac zaoberajucich sa popisom novych metod pre
necelocCiselnu linearnu predikciu. Okrem novej metddy vyuzivajucej necelo€iselnu linearnu
predikciu s plnou pamatou (“full memory”), ktora bola aplikovana na predikciu testovacich aj
realnych signalov a publikovana vo forme kapitoly v zahrani¢nej monografii, bola navrhnuta
aj nova metdda optimalnej necelodiselnej linearnej predikcie s ohrani¢enou pamatou
(“restricted memory”), vyuZivajuc modifikovanu Griinwaldovu-Letnikovovu definiciu derivacie
necelocCiselného radu. Navys$e, pre predikciu dvojrozmerného digitalneho signalu bola
vyvinuta nova jedineCna metéda 2D neceloliselnej linearnej predikcie. VSetky navrhnuté
metddy boli implementované vo forme MATLAB toolboxu a vyuZité na predikciu realnych
jednorozmernych signalov (re€ovy signal, audio signal, biosignaly - EEG, ECG) a
dvojrozmernych signalov (grayscale images).

Vysledky vyskumu v ramci tohto projektu boli implementované vo forme 8 MATLAB
toolboxov, ktoré boli zverejnené na portali MATLAB Central File Exchange ale aj v inych
formach softvérovych produktov vytvorenych v programovych prostrediach ako napr. B&R
Automation Studio, C, Delphi, Blender, ale aj vo forme webovych sluzieb.

V priebehu rieSenia projektu bola publikovana 1 monografia a 3 kapitoly v
monografiach vydanych v zahraniénom vydavatelstve (vydavatelstvo deGruyter), 24 ¢lankov
v zahrani¢nych €asopisoch indexovanych v Current Contents, 17 ¢lankov v inych
indexovanych €asopisoch v zahranici, 9 ¢lankov v domacich indexovanych ¢asopisoch, 54
prispevkov v zbornikoch medzinarodnych konferencii, 47 prispevkov v zbornikoch domacich
konferencii. V ramci projektu bolo 7 ¢lankov indexovanych v databaze Current Contents
spristupnenych formou Open Access, o umoznilo ich dostupnost Sirokej vedeckej
komunite.

RieSitelmi projektu bolo publikovanych celkovo 13 ucebnic, ktoré zohfadfiuju najnovsie
vysledky v oblastiach modelovania, identifikacie a riadenia technologickych a inych
procesov.

Na vysledky rieSenia tohto projektu nadvazuju 3 ziskané domace projekty a 4 bilateralne
vedecko-vyskumné projekty, ako aj 2 medzinarodné projekty (EU - COST, USA - ARO). O
medzinarodnom uplatneni vysledkov rieSenia tohto projektu sveddia aj dlhodobé
umiestnenia viacerych ¢lankov v databaze Web of Science - “Highly cited paper”, vysoka
stahovatelnost MATLAB toolboxov, a aktualne 58 citacii v karentovanych ¢asopisoch podla
SCI v zahranic&i na publikacie v ramci projektu.

Vysledky rieSenia projektu sa odrazili aj v kvalifikanom raste riesitelov projektu; boli
obhajené 3 PhD. prace (Ing. Miroslav Kéver-Dor&o, PhD., Ing. Matej Lukag, PhD., Ing.
Diana Raskayova, PhD.) a 4 habilitacné konania (doc. Ing. Jan Kacur, PhD., doc. Ing. Patrik
Flegner, PhD., doc. RNDr. Jana Pécsova, PhD., doc. Ing. Milan Durdan, PhD.).

Riesitelia projektu ziskali v priebehu rieSenia projektu viacero oceneni: ocenenie Zvazu
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slovenskych vedeckotechnickych spolo€nosti v roku 2016 ziskali prof. Petras a doc. Laciak,
v roku 2017 prof. Terpak, doc. Kadur a doc. Flegner, a v roku 2018 Ing. Skovranek a doc.
Pdocsova; Prémiu za vynimoény vedecky ohlas na jedno dielo v kategorii technické vedy

a geovedy ziskal v roku 2016 prof. Podlubny; Prémiu Literarneho fondu SR za trojrocny
vedecky ohlas v kategérii technické vedy a geovedy a Prémiu za vynimoény vedecky ohlas
na jedno dielo v kategdrii technické vedy a geovedy ziskal v roku 2017 prof. Petras; cenu
Vedec TUKE za rok 2016 ziskal prof. Podlubny, a za rok 2017 prof. Petras. V ramci
celosvetovej organizacie “Institute of Electrical and Electronics Engineers” sa v roku 2016 -
prof. Petras a v roku 2017 - prof. Podlubny stali "IEEE Senior Member”; v roku 2017 sa
prof. Podlubny stal jednym z novych €lenov U€enej spolo¢nosti. Na zaklade vysledkov
hodnotenia Akreditacnej komisie SR: Identifikacia Spickovych vedeckych timov vysokych
8kol na Slovensku, jednym z iba Styroch Spi¢kovych timov v Oblasti Vyskumu 24.
(matematika a Statistika) bol identifikovany Spickovy tim “Fractional-order systems and
fractional-order controllers” na Technickej univerzite v KoSiciach, Fakulta banictva, ekoldgie,
riadenia a geotechnoldgii v zlozeni prof. RNDr. Igor Podlubny, DrSc. (veduci timu), prof. Ing.
Ivo Petras, DrSc., prof. Ing. Jan Terpak, CSc., Ing. Tomas Skovranek, PhD.

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

K najvyznamnejSim vysledkom projektu patria hlavne: zdokonalené metddy pre numerické
rieSenie diferencialnych rovnic neceloCiselného radu; navrh a realizacia regulatorov
neceloCiselného radu: unikatny extremalny regulator neceloCiselného radu, nova metoda
pre navrh parametrov nelinearneho regulatora necelocCiselného radu, nové typy
analégovych regulatorov neceloc€iselného radu, navrh a realizacia linearnych a nelinearnych
Cislicovych regulatorov neceloCiselného radu; metddy pre tvorbu modelov zloZitych
technologickych objektov a procesov so zameranim na skumanie, popis a riadenie
tepelnych procesov, zadefinovanie nového typu polarizacného indexu motora,
rozpracovanie unikatneho vyskumu v oblasti modelovania, monitorovania a riadenia
technologickych procesov v prostredi virtualnej reality; nova metdda pre neceloCiselnu
linearnu predikciu (FLP) s “plnou pamatou”, nova metdda optimalnej FLP s “ohrani¢enou
pamatou” a nova jedine¢na metdda 2D FLP, aplikované na predikciu jednorozmernych a
dvojrozmernych signalov. V ramci vystupov projektu bolo vytvorenych a zverejnenych 8
MATLAB toolboxov, bola publikovana 1 monografia a 3 kapitoly v monografiach vydanych v
zahrani¢nom vydavatelstve (deGruyter), 24 ¢lankov v zahraniénych ¢asopisoch
indexovanych v Current Contents, 17 ¢lankov v zahrani¢nych a 9 &lankov v domacich
indexovanych ¢asopisoch, 54 prispevkov v zbornikoch medzinarodnych konferencii, 47
prispevkov v zbornikoch domacich konferencii. Medzi oceneniami su: Prémie Literarneho
fondu SR; ocenenia ZSVTS SR; ceny Vedec TUKE; prof. Podlubny sa stal Elenom Uc€enej
spolocnosti; 4 riesSitelia projektu su ¢lenmi Spickového vedeckého timu vysokych Skol na
Slovensku podla Akreditatnej komisie SR. Planované ciele projektu boli splnené v plnom
rozsahu.

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

To the most important results of this project belong mainly: improved methods for numerical
solution of fractional-order differential equations; development of fractional-order controllers:
unique extremal fractional-order controller, novel method for parameters design of non-
linear fractional-order controller, new types of analogue fractional-order controllers,
synthesis and implementation of linear and non-linear digital fractional-order controllers;
methods for design of models of complex technological objects and processes aimed on
study, description and control of heat processes, definition of novel type of motor
polarisation index, development of a unique research on modelling, monitoring and control
of technological processes in virtual reality; novel method of fractional linear prediction (FLP)
with “full memory”, novel method of optimal FLP with “restricted memory” and a novel
unique method of 2D FLP, all applied to prediction of one-dimensional and two-dimensional
signals. Within the framework of the project there were the following outputs: creation and
publishing of 8 MATLAB toolboxes, publishing of 1 monograph and 3 chapters in scientific
monographs by international publisher (deGruyter), 24 articles in international journals
indexed in Current Contents, 17 articles in other international indexed journals and 9 articles
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in national indexed journals, 54 papers in proceedings of international conferences, 47
papers in proceedings of national conferences. Among the awards are: awards of the
Literary Fund of SR; awards from ZSVTS SR; awards Researcher of TUKE; prof. Podlubny
has been elected a member of the Learned Society of SR; 4 project team members are
members of the Top Scientific Team in Slovakia as identified by the Accreditation
Commission of the SR. The planned objectives of the project were fulfilled to full extent.
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