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Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani narocné;jsi

Hodnoceni ndrocnosti zaddni zavérecné prace.

The topic is challenging and relevant to industry. The thesis covers the complete cycle of advanced controls
design, including clear statements about the problem to be solved, problem analysis, control goals
specification, mathematical modeling, formulation of control goals in a form of NLMPC algorithm, solver
selection and in simulation validation (using realistic car simulator).

Spinéni zadani splnéno s mensimi vyhradami
Posudte, zda predloZend zdverecnd prdce splnuje zadadni. V komentdri pripadné uvedte body zadadni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pfipadné i priciny jednotlivych nedostatkd.

All listed goals of the thesis were achieved. The numerical solver CasADi has been replaced by FORCESPRO for
good reasons, which has been well commented in the thesis. | have a minor reservation related to the last
point of assignment “validation and verification”, where | think the results should be documented and
commented in a more detailed and clearer way.

Zvoleny postup FeSeni spravny

Posudte, zda student zvolil spravny postup nebo metody reseni.

The solution of the problem is appropriate and correct. The first step is to create a model of a suitable
complexity, which has been done in Chapter 3. | would like to highlight student’s awareness about a need to
further simplify the model to make it feasible for real-time optimization. Model creation is followed by driving
envelope definition, MPC solver selection, MPC formulation and on simulator validation, in this order. Although
the overall approach is appropriate and correct there are two items for discussion — analysis of problem
convexity (if convex MPC is used), and eventually a missing step before going to the vehicle simulator —
validation with “model-in-loop”, where elementary functionality could be confirmed and validated. Perhaps
this step was done but not documented?

Odborna uroven A - vyborné

Posudte uroveri odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe.

Technical level of the work is good. The student demonstrated his balanced theoretical and engineering knowledge by
application of theoretical approaches (modeling, advanced controls, integration with the car simulator) to a practical
problem. The literature references were selected carefully and are used in the text according to the expectations and
common practices.

Formalni a jazykova uroven, rozsah prace A - vyborné
Posudte sprdvnost pouZivani formdlnich zapis obsaZenych v prdci. Posudte typografickou a jazykovou stranku.
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The thesis is written in English, the chapters and sections are well organized. The readability and flow of the text is at very
good level. Very few minor typos, like missing legend in Fig. 9.1 or 9.3, equation 3.2 (double = =). Overall, Chapter 9 and 11
should be more detailed, including clear statements about the results (e.g. linear MPC vs. Nonlinear MPC).

Vybér zdrojti, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pri ziskavani a vyuzivani studijnich materidl( k feseni zaverecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vSechny prevzaté prvky radné
odliseny od vlastnich vysledk( a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace uplné a v souladu
s citacnimi zvyklostmi a normami.

The bibliography is at good level. All sources are clearly cited and marked. Number of cited sources (21) is as
expected for a thesis of this type. Also, a split between the student’s own and existing work is clear.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k drovni teoretickych vysledkd, nebo k trovni a
funkénosti technického nebo programového vytvoreného reseni, publikacnim vystuptm, experimentdini zruc¢nosti apod.
The achieved results are aligned with my expectations with minor reservations. The thesis is a balance between the
domain knowledge, application of theory and engineering work. That is a proof that student can apply his controls
knowledge to complex real-world problems. As mentioned above, more details and documented results in the
experimental part of the work would be appreciated.

IIl. CELKOVE HODNOCENI, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE

Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni. Uvedte pripadné otdzky, které by
mél student zodpovédét pri obhajobé zdvérecné prdce pred komisi.

Overall quality of the presented thesis is good. Thanks to good readability, the work could be used as an
introduction to the topic and as a base for future exploration. The work flow and selected approach is also
appropriate, demonstrating student’s capability to apply theoretical framework of advanced controls (MPC) to
real world problem. A minor comment is related to Chapter 9 with experimental results, where | would expect
more detailed summary of achieved results. The same is valid for concluding Chapter 11.

Proposed questions for discussion:
e Clear summary of achieved results with a discussion about potential benefits (if any) coming from linear
No Control vs. MPC vs. NLMPC. Please try to use graphs to support the comparison (e.g. demonstration of
constraints handling). In Fig 9.3 — there are some limits but seems they are not respected?
e Please comment on how the “preview” trajectories were selected in MPC and why (constant on
prediction horizon vs. extrapolation vs. having full preview).

PredloZzenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 28.1.2021 Podpis:
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