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Uplatnenie vysledkov projektu

NajdobleZitejSie vysledky projektu v oblasti redukcie zlozitosti a vypoctovej naroCnosti
explicitného prediktivneho riadenia su implementované v baliku MPT, ktorého pocet
stiahnuti za posledny rok presiahol 500. Vysledky projektu v oblasti optimalneho riadenia su
implementované v baliku dynopt. Oba tieto nastroje su dostupné pod otvorenou licenciou.
Teoretické vysledky zakladného vyskumu maju potencial byt aplikované v praxi do 10
rokov.

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

VSetky najdolezitejSie ciele sa podarilo nielen naplnit' v plnom rozsahu ale aj vysoko
prekro€it. Problémy optimalneho riadenia procesov opisanych nelinearnymi modelmi na
vyS§Sej urovni sme riesili numerickymi metédami. Taktiez sme sa zamerali na analytické
rieSenie niektorych uloh a vyuZili sme Pontrjaginov princip minima. Spojenie vySSej a nizSej
urovne sme uvazovali pomocou tzv. optimalnych reference governorov, ¢ize generatorov
ziadanych veli¢in vy$Sou urovriou pre nizSiu uroven. V oblasti linearneho MPC sme sa
zamerali na explicitny variant a podarilo sa vyvinut metédy, ktoré vyrazne znizuju vypoctovu
a pamatovu naroCnost a rozsiruju oblast’ procesov, pre ktoré je tato trieda metdd pouZitelna.
Jedna sa o tzv. bezregiénové explicitné MPC a tiez o paralelné MPC. Navrhli sme viaceré
metody ochrany riadiacich algoritmov pred utokmi na sietovu infrastruktiaru (Lyapunovova
stabilita, blockchain). Na laboratérnej urovni sme aplikovali vyvinuté metédy na viaceré
jednotkové procesy chemickych a potravinarskych technolégii. Silnou strankou projektu bolo
spristupnenie vysledkov v podobe volne dostupnych softvérovych balikov (MPT, dynopt).

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

All the most important goals were not only fulfilled, but also well exceeded. We solved the
problems of optimal control of processes described by nonlinear models at a higher level by
numerical methods. We also focused on the analytical solution of some problems and used
Pontrjagin's principle of minimum. Furthermore, we considered the connection of higher and
lower level using the so-called optimal references of governors that generate setpoints at a
higher level for a lower level. In the field of linear MPC, we focused on the explicit variant
and managed to develop methods that significantly reduce computational and memory
requirements and expand the range of processes for which this class of methods is
applicable. This is the so-called regionless explicit MPC and also parallel MPC. We have
proposed several methods for protecting control algorithms against cyberattacks on network
infrastructure (Lyapunov stability, blockchain). At the laboratory level, we applied the
developed methods to several unit processes of chemical and food technologies. The
strength of the project was the availability of results in the form of open-source software
packages (MPT, dynopt).
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