Proposal for PhD study "Process Control” at FCHPT STU, 2020/2021

Supervisor

Supervisor specialist (opt)
# D1 publications / 5 years
# Q1 publications / 5 years
# Q2 publications / 5 years
H index

Publication/Project 1

Publication/Project 2
Additional funding

Title
Title in Slovak

Abstract

Abstract in Slovak

Committee/head

Supervisor
doc. Ing. Monika BakoSova, PhD.

J. Oravec — M. BakoSova — L. Gal¢ikova — M. Slavik — M. Horvathova — A. Mészaros:
Soft-constrained robust model predictive control of a plate heat exchanger:
Experimental analysis. Energy, zv. 180, str. 303-314, 2019.

A. Vasitkaninova — M. Bako$ova — L’. Cirka — M. Kaluz — J. Oravec: Robust Controller
Design for a Laboratory Heat Exchanger. Applied Thermal Engineering, zv. 128, str.
1297-1309, 2018.

VEGA 1/0545/20 (Pl)

PhD Topic
Robust Predictive Control of Chemical and Biochemical Processes
Robustné prediktivne riadenie chemickych a biochemickych procesov

The aim of the thesis is to develop systematic approach to the synthesis of an efficient
robust predictive control for constrained nonlinear systems. Research will be oriented
on decomposition of a nonlinear control problem into a sequence of linear control
problems, when a nonlinear non-convex optimization problem is reduced to a convex
optimization problem. The robust predictive control methods will be developed with the
aim to reduce the conservativeness and the designed algorithms will be based on the
solution of linear matrix inequalities. Designed methods and algorithms will be
implemented on specific chemical and biochemical processes.

Cielom dizertaCnej prace je rozpracovat systematicky pristup k syntéze efektivheho
robustného prediktivneho riadenia pre nelinearne systémy s neurcitostami a s
obmedzeniami veli¢in. Vyskum sa zameria na rozloZenie nelinearneho problému
riadenia na postupnost linearnych problémov, kedy sa problém nekonvexnej
optimalizacie zredukuje na problém konvexnej optimalizacie. Budu sa vyvijat metédy
zamerané na znizZenie konzervativizmu a algoritmy robustného prediktivneho riadenia
zaloZené na rieSeni linearnych maticovych nerovnosti. Navrhnuté metddy a algoritmy
sa aplikuju na riadenie vybranych typov chemickych a biochemickych procesov.

Evaluation
passed, 19.2.2021
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Supervisor

Supervisor specialist (opt)
# D1 publications / 5 years
# Q1 publications / 5 years
# Q2 publications / 5 years
H index

Publication/Project 1

Publication/Project 2

Additional funding

Title
Title in Slovak

Abstract

Abstract in Slovak

Committee/head

Supervisor
Ing. MSc. Martin Klau€o, PhD.

0
6
1
8 Scopus

M. Klau€o — M. Kaluz — M. Kvasnica: Machine learning-based warm starting of active
set methods in embedded model predictive control. Engineering Applications of
Artificial Intelligence, vol. 77, pp. 1-8, 2019.

M. Klau€o — M. Kaliz — M. Kvasnica: Real-time implementation of an explicit MPC-
based reference governor for control of a magnetic levitation system. Control
Engineering Practice, no. 60, pp. 99-105, 2017.

ESF: Strategicky vyskum v oblasti SMART monitoringu, lie€by a preventivnej ochrany
pred koronavirusom (SARS-CoV-2) (veduci pracovnej skupiny, schvaleny projekt)

APVV VV20 Inteligentné technolégie pre detekciu, monitoring a eliminéciu vybranych
toxickych latok v odpadovej vode (veduci pracovnej skupiny, podany projekt)

PhD Topic
Predictive Maintenance and Fault Detection in Chemical Processes
Prediktivna udrzba a prediktivna detekcia chyb v chemickych procesoch

The prevention and advance notice of faults occurrence plays a vital role in the
chemical and food industry. The fault management system is essential in securing the
safety and economics of the process operation. This thesis topic will investigate and
design algorithms suitable for detecting faults in industrial and laboratory equipment
and failures in control algorithms or software management. The goal is also to design
algorithms that can detect human errors in the operation of technological processes.
The second set of tasks focuses on synthesizing prediction models based on machine
learning to forecast the fault occurrence. All methods mentioned above will be tested in
both simulation and laboratory environments. The scientific core of this thesis is closely
related to signal processing, system identification, and machine learning. The
underlying mathematical concept lies in optimization and its applications.

V¢€asna detekcia poruch v chemicko-technologickom priemysle hra vyznamnu rolu.
V¢€asna a predvidatelna znalost poruch v technologickych procesoch je nutna
podmienka na bezpeénu a ekonomicky vyhodnu prevadzku. Medzi hlavné ciele tejto
prace patri navrhnut algoritmy, ktoré budi schopné merat a ur€ovat poruchy v
priemyselnych a laboratérnych systémoch, ako aj zlyhanie riadiacich alebo inych
softvérovych sudasti. DalSie ciele prace st venované syntéze predikénych modelov
zalozenych na umelej inteligencii a strojovom uceni, ktoré budu schopné predvidat
poruchovost daného systému. VSetky spomenuté metddy sa budu implementovat ako
v simula¢nom, tak aj laboratérnom prostredi. Medzi vedeckeé principy vyuzité v tejto
dizertacnej téme patri najme spracovanie signalov, identifikacia a strojové ucenie.
Zakladnym principom vSetkych vyssie uvedenych konceptov je matematicka
optimalizécia a jej aplikacie.

Evaluation
passed, 19.2.2021
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Supervisor

Supervisor specialist (opt)
# D1 publications / 5 years
# Q1 publications / 5 years
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Publication/Project 1

Publication/Project 2

Additional funding

Title
Title in Slovak

Abstract

Abstract in Slovak

Committee/head

Supervisor
doc. Ing. Michal Kvasnica, PhD.

4
10

3
18 (SCOPUS)

A. Beccuti — M. Kvasnica — G. Papafotiou — M. Morari: A Decentralized Explicit
Predictive Control Paradigm for Parallelized DC-DC Circuits. IEEE Transactions on
Control Systems Technology, no. 1, vol. 21, pp. 136-148, 2013.

D. Ingole — J. Drgofia — M. Kaluz — M. Klau¢o — M. BakoSova — M. Kvasnica: Model
Predictive Control of a Combined Electrolyzer-Fuel Cell Educational Pilot Plant. Editor
(i): M. Fikar and M. Kvasnica, V Proceedings of the 21st International Conference on
Process Control, Slovak Chemical Library, Strbské Pleso, Slovakia, str. 147—-154, 2017.

Industrial collaboration with Tesla, VEGA 1/0585/19 (Pl), APVV-20-0261 (PI) (under
review)

PhD Topic
Static and Dynamic Optimization of Green Hydrogen Microgrids
Staticka a dynamicka optimalizacia microgridov na baze zeleného vodika

The aim of the thesis is to develop, implement and verify methods, approaches, and
algorithms for static and dynamic optimization of microgrids that employ green
hydrogen. In this configuration, the microgrid uses local renewable energy sources,
such as wind turbines or solar panels, to generate electricity that is subsequently
consumed by an electrolyzer to produce hydrogen. The hydrogen is the stored in a tank
and when required, it is either burned in a fuel cell to generate electricity, or can be
used for transportation applications. Hydrogen therefore serves for a temporary storage
of energy and its recovery in periods when renewable energy sources can not be
operated. The thesis will focus on two challenges. The first one is to use static
optimization to determine economically efficient parameters of the microgrid, including,
for instance, the area of solar panels, number and position of wind turbines, of
parameters of the electrolyzer and fuel cells. This must be done in such a way that
requirements of the particular client are respected and the return of investments rate is
minimized. The second challenge is to control the microgrid in real time using dynamic
optimization. During the operation, the system should account for short- and long-term
weather predictions, as well as predictions of the electricity prices. Results of the thesis
will be verified in laboratory conditions with the option to implement them in a
commercial system.

Cielom dizerta¢nej prace je vyskum, vyvoj, implementacia a overenie metdd, postupov
a algoritmov na staticku a dynamicku optimaliz&ciu microgridov vyuZivajucich zeleny
vodik. V tejto konfiguracii sluzia lokalne zdroje obnovitelnej energie (veterné &i vodné
turbiny, pripadne fotovoltické panely) na generovanie elektrickej energie, ktora sa
vyuzije v elektrolyzéri na lokalnu vyrobu vodika. Tento sa po naslednom uskladneni
vyuzije bud na spatné ziskanie elektrickej energie v palivovych €lankoch, pripadne sa
da vyuzit na iné aplikacie, napr. v doprave. Vodik tu teda slizi na do¢asné uskladnenie
energie a jej ziskanie v ¢ase, kedy obnovitelné zdroje energie nie su schopné dodavat
elektricku energiu. Praca sa sustredi na dva okruhy problémov. Prvym je staticka
optimalizacia spoc€ivajuca v napocte vhodnych parametrov microgridu (napr. plocha
fotovoltickych panelov, pocet a typ veternych turbin, objem parametre elektrolyzéra a
palivovych €lankov, atd) tak, aby sa zohladnili poziadavky odberného miesta a zaroven
bola ¢o najkratSia navratnost’ investicie (Return of Investments). Druhym okruh
problémov je dynamicka optimalizacia microgridu, teda jeho riadenia v realnom €ase pri
zohladneni dynamiky elektrolyzéra a palivového ¢lanku, ako i pri zohladneni
kratkodobej aj dlhodobej predpovede pocasia a spotreby elektrickej energie u
koncového zakaznika. Vysledky prace budu verifikované v laboratérnych podmienkach
s moznostou implementacie v komerénom systéme.

Evaluation
passed, 19.2.2021



Proposal for PhD study "Process Control” at FCHPT STU, 2020/2021

Supervisor
Supervisor doc. Ing. Juraj Oravec, PhD.
Supervisor specialist (opt)
# D1 publications / 5 years 6
# Q1 publications / 5 years 8
# Q2 publications / 5 years 0
H index 8 (SCOPUS)

Y. Jiang — J. Oravec — B. Houska — M. Kvasnica: Parallel MPC for Linear Systems with
Input Constraints. IEEE Transactions on Automatic Control, DOI: 10.1109/TAC.
Publication/Project 1 2020.3020827 (in press).

J. Oravec — M. Horvathova — M. BakoSova: Energy efficient convex-lifting-based robust
control of a heat exchanger. Energy, €. 201, str. 1-11, DOI: 10.1016/j.energy.

Publication/Project 2 2020.117566, 2020.
Additional funding VEGA 1/0545/20 (deputy)
PhD Topic
Title Carboon Footprint Reduction Using Advanced Process Control
Title in Slovak Redukcia uhlikovej stopy pomocou pokrocilych metdd riadenia

The aim of the thesis is to develop a novel control approach minimizing the carbon
footprint in the industrial process control. The special focus will be placed on the
processes of chemical, petrochemical, and food technologies. The advanced
optimization-based control methods will be developed taking into account the
environmental performance criteria and the limitations of the industrial hardware. The
novel methods of distributed optimization in the control framework (ALADIN) will be
considered. The proposed method will be validated by implementation on the plant in
Abstract the laboratory conditions.

Cielom dizertacnej prace je navrhnut novy pristup k riadeniu tak, aby sa minimalizovala
velkost' uhlikovej stopy pri riadeni technologickych procesov. Tato metdda sa navrhne
so Specialnym zretelom na vyrobné procesy chemického, petrochemického a
potravinarskeho priemyslu. Pokrocilé metddy riadenia zalozené na matematickej
optimalizacii sa navrhnu s ohfadom na environmentalne kritéria a poZiadavky na
implementaciu na priemyselnych platformach. Pri tom sa vyuziju aktualne metody
distribuovanej optimalizacie (ALADIN) pri navrhu riadenia. Navrhnutd metdéda sa
Abstract in Slovak validuje pomocou implementacie na realnom zariadeni v laboratérnych podmienkach.

Evaluation
Committee/head passed, 19.2.2021



Proposal for PhD study "Process Control" at FCHPT STU, 2021/2022
Supervisor

Supervisor doc. Ing. Radoslav Paulen, PhD.

Supervisor specialist (opt)

# D1 publications / 5 years

# Q1 publications / 5 years

# Q2 publications / 5 years

H index
C. E. Valero — M. Villanueva — B. Houska — R. Paulen: Set-Based State Estimation: A
Polytopic Approach. In Preprints of the 21st IFAC World Congress (Virtual), Berlin,
Germany, July 12-17, 2020, vol. 21, pp. 11428-11433, 2020.12-17, 2020, vol. 21, pp.

Publication/Project 1 11428-11433, 2020.

Publication/Project 2 VEGA 1/0691/21: Efficient control of industrial plants using data (PI)

Additional funding

PhD Topic
Title Set-based control of nonlinear systems
Title in Slovak MnoZinové riadenie nelinearnych systémov

As the computers and algorithms get generally faster, many new control concepts

6
15

become tractable and can be developed. Set-based control is one of these, where the

primary use of sets is in enveloping a space of possible evolutions of variables of a
system over time. If these envelopes can be obtained in reasonable time, many

properties of dynamic systems such as stability or robustness can be reasoned about.

The first goal of the thesis is to build a novel type of multi-base set arithmetics that
combines elements such as interval analysis, convex-set theory, and polynomial-
functions theory to achieve the best trade-off between accuracy of representation and
the burden associated with the underlying calculations to obtain the envelopes. The

second goal of the thesis is to develop methods of synthesis of controllers that can be
used for safe and reliable control of nonlinear systems. The project of the thesis will be

finished with a successful demonstration of the developed techniques on a laboratory

Abstract plant.

Ako sa pocitace a algoritmy stavaju rychlejSimi, viaceré prelomové koncepty riadenia
sa stavaju dostupnymi a moézu byt rozvijané. Mnozinové riadenie patri k takymto
konceptom, kde hlavnym u€elom vyuzitia mnozin je najdenie vietkych moznych
scenarov vyvoja systému v ¢ase. Ak je takato informacia dostupna v rozumnom ¢ase,
mbze byt vySetrenych vela vlastnosti systému, ako napriklad stabilita a robustnost.
Prvym ciefom prace je vytvorenie novej multi-bazovej mnozinovej aritmetiky, ktora
kombinuje intervalovu analyzu, teériu konvexnych mnozin a teériu polynomickych
funkcii, na dosiahnutie najlepSieho pomeru presnosti a vypoctove;j sily potrebnej na
pracu. Druhou ulohou prace je vytvorit metddy na navrh riadenia pouzitefné pre

bezpecné a spolahlivé riadenie nelinearnych sustav. Praca na predkladanej téme bude

Abstract in Slovak ukonc€ena experimentalnym overenim vyvinutych metdd na laboratérnom zariadeni.

Evaluation
Committee/head passed, 19.2.2021



Proposal for PhD study "Process Control" at FCHPT STU, 2021/2022

Supervisor
Supervisor doc. Ing. Radoslav Paulen, PhD.
Supervisor specialist (opt)
# D1 publications / 5 years 0
# Q1 publications / 5 years
# Q2 publications / 5 years 6
H index 15

N. Peric — R. Paulen — M. Villanueva — B. Chachuat: Set-membership nonlinear
regression approach to parameter estimation. Journal of Process Control, vol. 70, pp.
Publication/Project 1 80-95, 2018.

Publication/Project 2 VEGA 1/0691/21: Efficient control of industrial plants using data (PI)
Additional funding

PhD Topic
Title Hybrid modeling and real-time optimization of processes
Title in Slovak Hybridné modelovanie a pouzitie neur€itych modelov pre optimalizaciu procesov

Modern control architectures comprise elements designed to identify an optimal
operating regime of the system, to reduce the uncertainty in key system variables by
estimation using measurements (usually corrupted by noise), and to steer the system to
the optimal operation regime by dynamic adjustment of available degrees of freedom.
Despite these technologies being well understood, there are challenges to be
addressed e.g., increased level of system complexity. One way of addressing the
challenges is to combine first-principles and data-based modeling, i.e. to use hybrid
modeling. As the data-based parts of models bear a significant level of uncertainty,
which propagates through the whole control system and, thus, must be considered in
the control design. Using the set-based methods, control values can be found to steer
the system into an optimal regime in robust fashion while avoiding any violation of
restrictions imposed by production quality or safety. The goal of the thesis is thus to
innovate control system architecture such that the elements of the control system can
exchange information about levels of uncertainty in the signals at their output and the
acceptable level of uncertainty in the input signals. The project of the thesis will be
finished with a successful demonstration of the developed techniques on a laboratory
Abstract plant.

Moderné riadiace systémy pozostavaju z prvkov navrhnutych na uréenie optimalnych
prevadzkovych rezimov, prvkov na redukciu neurcitosti v kflu€ovych premenych
systému na zaklade odhadovania z nameranych dat (vacsinou zatazenych chybou
merania) a prvkov na uvedenie systému do optimalneho prevadzkového rezimu
pomocou vhodného nastavenia dynamickych stupriov volnosti. Hoci existuje dobré
porozumenie o funkénosti tychto technoldgii, existuju viaceré vyzvy ako napriklad
zvySujuca sa zlozitost systémov. Jednym zo spdsobov, ako na tieto vyzvy odpovedat,
je pouzitie hybridného modelovania, t.j. kombinacia mechanistického a databazového
pristupu k modelovaniu. KedZe pouzitie databazovych modelov so sebou prinasa
znacnu mieru neurditosti, ktora sa potom Siri celym riadiacim systémom, tato musi byt
brana do uvahy pri navrhu riadenia. Pouzitim mnozinovych operacii je mozné voviest
systém robustne do optimélneho prevadzkového rezimu a vyhnut sa pritom poruseniu
obmedzeni na kvalitu produktov &i na bezpecnost. Cielom prace je inovovat riadiace
systémy tak aby si jednotlivé prvky riadiaceho systému navzajom vymienali informacie
o neurcitosti vstupno-vystupnych signalov a o akceptovatelnej miere ich neurcitosti.
Praca na predkladanej téme bude ukon&ena experimentalnym overenim vyvinutych
Abstract in Slovak metdd na laboratérnom zariadeni.

Evaluation
Committee/head passed, 19.2.2021



Proposal for PhD study "Process Control" at FCHPT STU, 2021/2022

Supervisor
Supervisor doc. Ing. Radoslav Paulen, PhD.
Supervisor specialist (opt)
# D1 publications / 5 years 0
# Q1 publications / 5 years
# Q2 publications / 5 years 6
H index 15

A. R. Gottu Mukkula — R. Paulen: Optimal experiment design in nonlinear parameter
estimation with exact confidence regions. Journal of Process Control, zv. 83, str. 187—
Publication/Project 1 195, 2019.

Publication/Project 2 VEGA 1/0691/21: Efficient control of industrial plants using data (PI)
Additional funding

PhD Topic
Title Robust optimal experiment design
Title in Slovak Robustny navrh optimalnych experimentov

This project develops approaches to robust model-based design of experiments in the
context of maximume-likelihood estimation. The developed approaches provide
robustification of model-based methodologies for the design of optimal experiments by
accounting for the effect of the parametric uncertainty. The problem of robust optimal
design of experiments in the framework of nonlinear least-squares parameter
estimation is well known, yet the presently existing methods do not solve it to a full
extent. A promising step towards solving the problem appears to be based on multi-
stage robust optimization. The multi-stage formalism can aid in identifying experiments
that are better conducted in the early phase of experimentation, where parameter
Abstract knowledge is poor.

V tomto projekte su vyvijané pristupy k robustnému navrhu optimalnych experimentov v
kontexte odhadu s najvacSou pravdepodobnostou. Vytvorené metddy poskytuju
robustifikaciu metdd optimalneho navrhu experimentov zalozenych na modeli vzhladom
na neurcitost v parametroch. Problém robustného navrhu optimalnych experimentov je
dobre znamy, av8ak existujuce metddy neposkytuju dostatoCne kvalitné rieSenie.
Slubnym smerom vo vyvoji novych metdd sa ukazuje byt robustna dvojstupriova
optimalizacia. Robustna dvojstupfiova optimalizacia mbéze napoméct v identifikovani
experimentov, ktoré je vhodné vykonat v Uvodnej faze experimentovania, kedy su
Abstract in Slovak poznatky o odhadovanych parametroch nedostatocné.

Evaluation
Committee/head passed, 19.2.2021



Proposal for PhD study "Process Control" at FCHPT STU, 2021/2022

Supervisor
Supervisor doc. Ing. Radoslav Paulen, PhD.
Supervisor specialist (opt)
# D1 publications / 5 years 0
# Q1 publications / 5 years 4
# Q2 publications / 5 years 6
H index 15

R. Paulen — M. Fikar: Dual-Control-Based Approach to Batch Process Operation under
Uncertainty Based on Optimality-Conditions Parametrization. Industrial & Engineering
Publication/Project 1 Chemistry Research, no. 30, vol. 58, pp. 13508-13516, 2019.

Publication/Project 2 VEGA 1/0691/21: Efficient control of industrial plants using data (PI)
Additional funding

PhD Topic
Title Closed-loop dynamic optimization under uncertainty
Title in Slovak Spatnovazbova dynamicka optimalizacia pod vplyvom neurcitosti

Closed-loop dynamic optimization represents an approach to cope with (parametric)
uncertainty in control of dynamic systems such as (bio)chemical reaction and
separation processes. Especially for control of batch processes, one rather prefers to
re-optimize the control trajectories for the whole batch on-line based on the available
measurements and/or on-line estimated parameters. This might result in prohibitive
computational burden for many applications. In this project, we use parametrization of
the optimal control trajectory, e.g. based on Pontryagin's minimum principle. This allows
for fast assessment of the impact of the materialized uncertainty and real-time feasible
adaptation of the nominal control strategy towards optimality. A particular attention is
paid to robustness issues, which is addressed by analysis of joint-confidence sets of
the parameter estimates. The developed approach is applied on a laboratory batch
Abstract membrane process.

Spatnovazbova dynamicka optimalizacia predstavuje pristup k odstranovaniu vplyvu
neurcitosti v riadeni dynamickych systémov ako napriklad (bio)chemické reaktory Ci
separacné procesy. Obzvlast pri riadeni vsadzkovych procesov je ¢asto preferovana
re-optimalizacia trajektorie riadenia celej vsadzky na zaklade dostupnych merani a
odhadov neurcitosti. Takyto pristup vSak ¢asto vedie k nepripustne vysokym
poziadavkam na vypoctovy vykon. V tomto projekte pouzivame parametrizaciu
optimalnej trajektdrie riadenia, napriklad pomocou Pontrjaginovho principu minima.
Toto umozriuje rychle vyhodnotenie vplyvu materializovanej neurcitosti a vhodna,
Casovo efektivnu adaptaciu nominalnej trajektorie riadenia na skutocne optimalnu.
Zvlastny déraz je v projekte kladeny na robustnost, kde sa vyuziva analyza mnozin
spolahlivosti parametrickych odhadov. Vyvinuty pristup bude experimentalne overeny
Abstract in Slovak na laboratérnom vsadzkovom membranovom procese.

Evaluation
Committee/head passed, 19.2.2021



Proposal for PhD study "Process Control" at FCHPT STU, 2021/2022
Supervisor

Supervisor doc. RNDr. Zdenko Takac, PhD.

Supervisor specialist (opt)

# D1 publications / 5years 7

# Q1 publications / 5 years 8

# Q2 publications / 5 years 9

H index 7 (SCOPUS)

Z. Taka€ — M. Minarova — J. Montero — E. Barrenechea — J. Fernandez — H. Bustince:
Interval-valued fuzzy strong S-subsethood measures, interval-entropy and P-interval-
Publication/Project 1 entropy. Information Sciences 451-452 (2018) 97-115.

M. J. Asiain — H. Bustince — R. Mesiar — A. Kolesarova — Z. Takac¢: Negations With
Respect to Admissible Orders in the Interval-Valued Fuzzy Set Theory. IEEE

Publication/Project 2 Transactions on Fuzzy Systems 26 (2018) 556—-568.
Additional funding VEGA 1/0267/21 (if funded)
PhD Topic
Title Application of Interval-valued Fuzzy Logic in Control of Chemical Processes
Title in Slovak Aplikacia intervalovej fuzzy logiky v riadeni procesov chemickej technolégie

The aim of the thesis is to develop, implement and verify control algorithms and
systems based on interval fuzzy control. In this approach, instead of classical fuzzy
sets, interval-valued fuzzy sets are used, which allows to express and manipulate the
uncertainty in membership degrees of the elements. In this work, the focus will be on
the application of interval-valued fuzzy sets to the synthesis of controllers with uncertain
input information, which will lead to an increase in their robustness. This goal will be
achieved by a combination of methods and techniques in the field of fuzzy logic and
process control. The obtained theoretical results will be implemented in the form of a
toolbox for Matlab, which allows the dissemination of results and their use in the
scientific as well as in the professional community. The results of the work will be
verified by simulation and in laboratory conditions on the processes of chemical
Abstract technology, such as chemical reactor or heat exchanger.
Cielom dizerta¢nej prace je vyvinut, implementovat a overit riadiace algoritmy a
systémy zalozené na intervalovom fuzzy riadeni. V tomto pristupe sa namiesto
klasickych fuzzy mnozin pouzivaju intervalové fuzzy mnoziny, ¢o umoznuje vyjadrit
a spracovat neistotu v stuprioch prislusnosti prvkov. V tejto praci sa zameriame na
aplikaciu intervalovych fuzzy mnozin na syntézu regulatorov s neurcitymi vstupnymi
informaciami, ¢o povedie k zvySeniu ich robustnosti. Tento ciel sa dosiahne
kombinaciou metdd a technik v oblasti fuzzy logiky a riadenia procesov. Ziskané
teoretické vysledky budu implementované vo forme rozsirujiceho toolboxu pre Matlab,
¢o umozni Sirenie vysledkov a ich vyuzitie vo vedeckej, ale aj v odbornej komunite.
Vysledky prace budu overené simulaciou a v laboratérnych podmienkach na procesoch
Abstract in Slovak chemickej technoldgie, ako je chemicky reaktor ¢i vymennik tepla.

Evaluation
Committee/head passed, 19.2.2021



