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Kvasnica, M.: Real-Time Model Predictive Control via Multi-Parametric
Programming: Theory and Tools, VDM Verlag, 263 stran, Saarbruecken, 2009.

Kvasnica, M. — Lofberg, J. — Fikar, M.: Stabilizing polynomial approximation of
explicit MPC. Automatica, €. 10, zv. 47, str. 2292-2297, 2011.
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2010.
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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu v oblasti prediktivheho riadenia hybridnych umoznuji priame
nasadenie prediktivheho riadenia v praxi na bezne dostupnych hardvérovych
platformach. Vysledky vyskumu v oblasti modelovania hybridnych systémov
zasadne skvalitfiuju, ufah€uji a zrychluju tvorbu matematickych modelov
vyuzivanych v riadeni.




Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt v plnej miere naplnil svoje planované ciele. NajdolezitejSie vysledky su nasledovné:

V teérii prediktivneho riadenia sme vyvinuli uceleni metodolégiu navrhu a syntézy explicitného
prediktivneho riadenia pre hybridné systémy. Podrobne sme rozpracovali viaceré unikatne spésoby
na znizenie zlozitosti explicitnych prediktivnych regulatorov, pricom sme dosiahli zasadné, radovo
desat’ az tisicnasobné znizenie zlozitosti a tym padom aj ceny implementacie prediktivneho riadenia.
Vytvorili sme viaceré softvérové nastroje (MPT, HYSDEL 3, AUTOPROX), ktoré pokryvaju celu Skalu
problémov od modelovania procesov, cez syntézu riadenia az po jeho implementaciu na
priemyselnych riadiacich systémoch. Tieto nastroje su pritom vyuzivané nielen v akademickych
institaciach, ale i v priemysle na celom svete.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - anglicky:

The project successfully finished its main goals. The most important results are as follows: We have derived a
unified approach to design and synthesis of explicit model predictive control (MPC) for hybrid systems. We
have delivered several unique algorithms for reducing complexity of explicit MPC. These approaches allow to
reduce complexity, and hence the implementation costs, by factors ranging from 10 to 1000, compared to other
techniques available in the literature. We have created several software tools (MPT, HYSDEL 3, AUTOPROX),
which cover typical control-oriented tasks from process modeling, through control synthesis, up to
implementation of control algorithms on typical process control hardware platforms. These tools are used in
many academic institutions and industrial companies in the world.
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