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Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani mimofadné narocné
Hodnoceni ndrocnosti zaddni zavérecné prace.

Diplomova prace se zabyva vyuzitim konceptu dedikovaného HW pro feseni naro¢nych matematickych operaci jako je
reseni kvadratického programu. Zadani vzniklo ve spolupraci s primyslovych partnerem a je motivovano komercni
aplikaci.

Splnéni zadani splnéno

Posudte, zda predloZend zdvérecnd prdce splriuje zaddni. V komentdri pfipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spIinéno, pokuste se posoudit zdvaZnost, dopady a
pripadné i priciny jednotlivych nedostatkd.

Student zaddni splnil ve vSech bodech v plné mire

Aktivita a samostatnost pfi zpracovani prace A - vyborné

Posudte, zda byl student béhem reseni aktivni, zda dodrZoval dohodnuté terminy, jestli své reseni priibézné konzultoval a
zda byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tvirci prdce.

Student byl velmi aktivni, na dohodnuté terminy chodil pfipraven.

Odborna uroven A - vyborné

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

Predlozena prace je na skvélé urovni. Kde student byl chopen pretavit aktualni teoretické vysledky a aplikovat je na redlny
problém primyslové trovné.

Formalni a jazykova uroven, rozsah prace A - vyborné
Posudte sprdavnost pouZivani formdlnich zdpis( obsaZenych v prdci. Posudte typografickou a jazykovou stranku.
Pfedlozena prace je v anglickem jazyce a plné odpovida rozsahem a formou.

Vybér zdroju, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pfi ziskavdni a vyuZivani studijnich materidl( k feseni zdvérecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vsechny relevantni zdroje. Ovérte, zda jsou vsechny prevzaté prvky radné
odliseny od viastnich vysledk( a uvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace uplné a v souladu
s cita¢nimi zvyklostmi a normami.

Student prokazal schopnost pracovat s literaturou, komunikovat s primyslovymi i akademickymi partnery.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k urovni teoretickych vysledku, nebo k urovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystupim, experimentdini zru¢nosti apod.
Student se velmi dobre zorientoval v problematice a dodal fesSeni vyuZivajici posledni poznatky v oblasti systéma fizen
navazané na relevantni problematiku prdmyslové trovné.
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IIl. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Studen se dokazal velmi rychle zorientovat v problematice prenosu informace a priimyslovych sbérnic pouzivanych

v automobilovych aplikacich a algoritm vyuzZivajici kvadraticky program jako je napriklad MPC. S vyuzitim hardwarového
reSeni byl schopen sestavit testovaci HIL koncept, na kterém dokazal zkoumat a otestovat jednotlivé komponenty zadani.
Diplomova prace je vyjimecna komplexnosti predstaveného feseni, které zahrnuje hardwarovou implementaci, programovani

mikrokontroleru pro potfeby feSeni kvadratického programu, v€etné potfebné komunikace a v neposledni fadé potfebné
rozhrani implementované v Matlab & Simulink.

PfedloZenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 27.5.2022 Podpis:
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I. IDENTIFICATION DATA
Thesis name: Using an embedded QP solver for automotive applications
Author’s name: Rutrle Tomas
Type of thesis : master
Faculty/Institute: Faculty of Electrical Engineering (FEE)
Department: Department of Control Engineering
Thesis reviewer: Ing. MSc. Martin Klauco, PhD.
Reviewer’s department: Institute of Information Engineering, Automation, and Mathematics, Slovak
University of Technology in Bratislava

Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment ordinarily challenging

Evaluation of thesis difficulty of assignment.

| find the assignment moderately challenging, since the basic principle of incorporating QP solvers on embedded platforms
are available. | view in a positive way the concept of data exchange between several environments to solve QP problems.

Satisfaction of assignment fulfilled

Assess that handed thesis meets assignment. Present points of assignment that fell short or were extended. Try to assess
importance, impact or cause of each shortcoming.

The student has addressed all tasks from the assignment in the thesis.

Method of conception correct

Assess that student has chosen correct approach or solution methods.

In general, the chosen methods to derive the quadratic problems and review of applicable communication busses in
automotive domains. | see minor shortcomings in the Section 2.2, where the student should have explored the MPC
formulations in more detail, since a particular MPC/QP formulation has direct impact on how many variables are passed
via the bus.

Technical level Choose an item.

Assess level of thesis specialty, use of knowledge gained by study and by expert literature, use of sources and data gained
by experience.

Please insert your commentary.

Formal and language level, scope of thesis A - excellent.

Assess correctness of usage of formal notation. Assess typographical and language arrangement of thesis.

The level of written English language is appropriate for a master level student; however, the thesis contains several
mediocre and strange sentences, that seem to be directly translated from Czech. The length and the scope of the thesis is
adequate to the master level student.

Selection of sources, citation correctness A - excellent.

Present your opinion to student’s activity when obtaining and using study materials for thesis creation. Characterize
selection of sources. Assess that student used all relevant sources. Verify that all used elements are correctly distinguished
from own results and thoughts. Assess that citation ethics has not been breached and that all bibliographic citations are
complete and in accordance with citation convention and standards.

The thesis contains suitable set of references, including top-level scientific papers and other practical publications. The
student has included wide range of literary sources.

| Additional commentary and evaluation
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Present your opinion to achieved primary goals of thesis, e.g. level of theoretical results, level and functionality of technical
or software conception, publication performance, experimental dexterity etc.
Further, | state some other comments:
e References to equations, figures and tables must be written in parenthesis, not as standalone numerals.
e Some parts of the thesis are inconsistently written. The student has mixed variable definitions in several cases,
like the vector Su$ in (2.7) is not the same vector as in (2.13).
e MPC formulation in (2.27) is missing correct set of initial conditions, the $\Delta u_k$ is not initialized for $k = 0S.

lll. OVERALL EVALUATION, QUESTIONS FOR DEFENSE, CLASSIFICATION SUGGESTION

Summarize thesis aspects that swayed your final evaluation. Please present apt questions which student should
answer during defense.

In general, | find the thesis of good quality with focus on detail. The topic of incorporating MPC in automotive
domain is of vital importance in of both, scientific and application level.

Questions for the student:

1. What is the role of the P matrix in (2.10)? What are the requirements for choosing the matrix P? Can we
choose arbitrary positive definite matrix, and will it play its supposed role?

2. What would happen to the MPC derivation in (2.22) if the linear system contains non-zero direct feed-
trough matrix D?

3. Did you consider a sparse reformulation of the MPC problem to the QP? What would be bottlenecks in
this application?

4. What is the minimum response time of the CAN bus? Is it actually feasible to use this network to transfer
optimal control actions in allotted sampling times?

5. What is reason for constraint violation, around time t = 23s on the velocity in the Figure 6.9, especially in a
situation where the torque value did not reach it maximum value.

| evaluate handed thesis with classification grade A - excellent.
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