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Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani narocnéjsi

Hodnoceni ndrocnosti zaddni zavérecné prdce.

Demonstrovat na konkrétnim dynamickém systému zakladni postupy z oboru automatického fizeni v jiném
programovacim jazyce a prostredi, neZ je (v oboru) dominujici Matlab (a Simulink), snad na prvni pohled plsobi jako
rutinni Ukol. Kvlli novosti zvoleného jazyka Julia vsak nebylo na zac¢atku projektu zfejmé, zda je jeho ekosystém uz
dostatecné vyvinuty pravé i tim smérem k automatickému fizeni. Tim spiSe, pokud cilem nebylo pouze demo simulaéni
nybrz i fyzické (s redlnym hardwarem). Podobné pripadové studie v té ,Julidnské” mezinarodni komunité chybi.

Splnéni zadani splnéno

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

Zadani splnéno.

ObtiZe pfi realizaci algoritm(l na existujicim zatizeni byly vlastné uZ v oficialnim zadani predvidany, nejde o trividlni ukol.

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 pfipraven. Posudte schopnost studenta samostatné tvirci prdce.

Student pracoval samostatné a aktivné. Pracoval i v prlibéhu celého semestru a pravidelné (kazdy tyden) prezentoval
prabéiné vysledky na konzultacich.

Odborna troven A - vyborné
Posudte uroven odbornosti zavérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe.
Odborna uroven odvedené prace je vysokd. Zdliraznim, Ze pro Uspésné zvladnuti projektu bylo potfeba dosdhnout
netrivialni odborné Urovné ve trech slozkach prace:
e v matematické sloZce zamérenou na modelovani, simulaci, optimalizaci a fizeni,
e v high-level softwarové/programatorské sloZce orientované na zvladnuti nového programovaciho jazyka i
knihoven vyvinutych mezinarodni open-source komunitou (s veskerymi vyhodami i Uskalimi takového vyvoje),
e anakonecislozku low-level softwarovou/hardwarovou orientovanou na implementaci algoritmd na omezeném
hardwaru (Raspberry Pi).

Formalni a jazykova Uroven, rozsah prace B - velmi dobre

Posudte sprdvnost pouZivani formdlnich zapist obsaZenych v prdci. Posudte typografickou a jazykovou stranku.

Prace je napsdna solidni a srozumitelnou anglic¢tinou. Text prace byl tvofen pomoci nového nastroje Quarto (text
formatovan v Markdownu s matematickymi vyrazy v syntaxi LaTeXu), ktery umozniuje spoustét kéd vloZzeny do textu stejné
jako do textu automaticky vloZit i vystupy generované kédem. Platny pfispévek k (zvySeni) reprodukovatelnosti prace. Je
vlastné skoda, Ze i tento aspekt student v textu nezminil.
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Rozsah textu je sice na bakaldfskou praci dostacujici, nicméné misty je text asi az pfili$ strohy. Na mnoha mistech by ¢tenar
jisté ocenil dikladnéjsi vysvétleni problémd, zdlivodnéni rozhodnuti, zhodnoceni vysledk( a ziskanych zkusenosti.

A vlastné si nejsem jisty, zda po precteni prace bude ¢tenaf schopen kupfikladu implementovat v prdci navrzeny
zpétnovazebni reguldtor. Po uvedeni koeficientli pfenosové funkce reguldtoru na strané 46 se Ctenar pouze dozvi, ze , The
recurrent formulas can be easily implemented in Julia as in other programming languages.” Vskutku, ten text prace je
strohy az pfilis. Zdrojové kdédy regulatoru/( jsou sice k nalezeni v doprovodném balicku, nicméné o jeho existenci se
vlastné Ctenar dozvi jen mimodék v jedné dil¢i poznamce pod Carou.

Vybér zdroja, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pfi ziskavani a vyuZivani studijnich materidlt k Feseni zavérecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vsechny prevzaté prvky rfddné
odliseny od viastnich vysledki a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace tuplné a v souladu
s citacnimi zvyklostmi a normami.

Z povahy prace nebyly relevantnimi zdroji ani tak akademické ¢lanky v ¢asopisech a na konferencich jako spise
dokumentace k softwarovym balikd ¢i pfimo samotné zdrojové kddy, ptipadné prispévky na specializovanych diskuznich
féorech. Schopnost hledani i védomi si nutnosti citovani takovych zdrojli student prokdzal. Snad bych jen namitl (a pfi
kontrole verze prace pred odevzdanim jsem to prehlédl), Ze si vlastné nejsem jisty, zda je pro odkazovani se na open-
source balicky registrované na Githubu nutné ¢i vhodné odkazovat se na ,mezi-repozitaf“ Zenodo. Spise bych se rovnou
odkazoval do Githubu. Ale rozumim motivaci: garantovana archivace...

Dalsi komentare a hodnoceni
Vyjddrete se k trovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k urovni teoretickych vysledkd, nebo k urovni a
funkénosti technického nebo programového vytvoreného reseni, publikacnim vystupim, experimentdlni zrucnosti apod.

1Il. CELKOVE HODNOCENI A NAVRH KLASIFIKACE
Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

Velmi kvalitni bakalarska prace. Kromé odvahy pustit se do projektu s negarantovanou dosazitelnosti
presvédcivych vysledkl oceriuji predevsim predvedenou schopnost fesit jak matematické/algoritmické problémy,
tak i problémy softwarové/programatorské, a to i na rozhrani k hardwaru. Text prace je solidni, tfebaze misty az
ptilis strucny a sdm o sobé asi dalSiho zajemce o ndvrh a implementaci fidicich algoritm( v Julii celou cestou
neprovede; na doprovodny balicek pfitom v textu systematicky odkazovano neni. Takovou roli by snad mohl plnit
¢lanek pro konferenci JuliaCon 2024, ktery na zakladé predloZené bakalarské prace jisté vznikne.

PredloZenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 15.6.2023 Podpis:
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I. IDENTIFICATION DATA

Thesis title: Using Julia language for automatic control of an educational laboratory
model

Author’s name: Stépan Oslejsek

Type of thesis : master

Faculty/Institute: Faculty of Electrical Engineering (FEE)

Department: Department of Control Engineering

Thesis reviewer: Ing. Michal Sojka, Ph.D.

Reviewer’s department: CVUT, CIIRC

Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment challenging

How demanding was the assigned project?

| consider the project as challenging because Julia in a relatively new language and its ecosystem of packages
and tools is in heavy (and sometimes hectic) development. Users often have to resolve technical difficulties and
fix bugs in 3™ party code. Furthermore, the last part of the assignment — rapid prototyping — is not well
established in the Julia community and probably requires using a lot of experimental code.

Fulfilment of assighment fulfilled

How well does the thesis fulfil the assigned task? Have the primary goals been achieved? Which assigned tasks have been
incompletely covered, and which parts of the thesis are overextended? Justify your answer.

All points of the assignment were fulfilled. The final experimental evaluation is brief due to encountered problems with
the hardware, but this is acceptable because fixing hardware problems was not a part of the assignment.

Methodology outstanding

Comment on the correctness of the approach and/or the solution methods.

The methodology is correct. Individual steps of the overall solution are described in the thesis and lead to the desired
outcomes. The selection of Julia packages is correct and represents the state-of-the-art in the Julia world.

Technical level B - very good.

Is the thesis technically sound? How well did the student employ expertise in the field of his/her field of study? Does the
student explain clearly what he/she has done?

Technical level is good, the resulting code seems to work well in the simulation. The experiment with the real hardware
works too, but is has some limitations, which are explained in the text of the thesis. Minor drawback of the thesis is that it
simply describes what has been done, but often without mentioning why it was done this way. Also, some of the results
are included without any discussion and the reader has to guess whether the result is good or bad. For example, the
graphs in Section 3 show differences of simulated and measured values, but it is not clear how severe problem this
difference is.

Formal and language level, scope of thesis B - very good.

Are formalisms and notations used properly? Is the thesis organized in a logical way? Is the thesis sufficiently extensive? Is
the thesis well-presented? Is the language clear and understandable? Is the English satisfactory?

The thesis is written in relatively good and understandable English. Some formulations could be improved, there is a few
problems with articles. Sometimes, the author uses terms without introducing them first. For example, the text refers to
the BallAndHoopSystem.jl package without saying that this package was developed as a part of this work. Similar problems
happen with names of some functions. The meaning becomes clear only from the subsequent paragraphs or provided
code. From the typography point of view, the author makes a typical mistake of using hyphens (-) at many places where
dashes (-) should be used.
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Selection of sources, citation correctness A - excellent.

Does the thesis make adequate reference to earlier work on the topic? Was the selection of sources adequate? Is the
student’s original work clearly distinguished from earlier work in the field? Do the bibliographic citations meet the
standards?

References are adequate and correct. Minor problem is that https://gitlab.fel.cvut.cz/aadcc/j4c/ball-and-hoop is not
publicly accessible at the time of this review.

Additional commentary and evaluation (optional)

Comment on the overall quality of the thesis, its novelty and its impact on the field, its strengths and weaknesses, the
utility of the solution that is presented, the theoretical/formal level, the student’s skillfulness, etc.

The thesis nicely presents how to perform typical control engineering tasks in Julia. I’'m not aware of any other work that
summarizes these things in a concise manner and evaluates them on a non-trivial example. Therefore, | believe that this
thesis is a valuable input to the Julia (control engineering) community. | positively evaluate that the student submitted and
got merged a pull request improving the performance and accuracy of some operations in the ControlSystems.jl package.

The downside of the work, as briefly mentioned above, is lack of deeper discussion about the problems and their
solutions. Additionally, some readers would probably benefit from brief introduction to Julia, its comparison to Matlab and
introduction to some of the used packages and perhaps their comparison to similar toolboxes in Matlab.

lll. OVERALL EVALUATION, QUESTIONS FOR THE PRESENTATION AND DEFENSE OF THE THESIS, SUGGESTED
GRADE

Summarize your opinion on the thesis and explain your final grading. Pose questions that should be answered
during the presentation and defense of the student’s work.

As some things are not completely clear from the presented text, | have the following questions for the student:

1. Table 3.1 shows the values of estimated physical parameters. Do these parameters match easily
measurable parameters (ball weight and radius, hoop radius) of the physical system? If not, would fixing
the known values and estimating just the unknown quantities improve the simulation accuracy?

2. You mention that it was not possible to run four Julia processes on Raspberry Pi due to lack of
computational power. I'm not sure this would be the main problem. | suspect that limited memory would
be a bigger problem. Each process probably needs its own JIT compiler, which needs a lot of memory and
the generated code is often not small too. What was memory consumption of multiple Julia processes on
Raspberry Pi? Do you load DifferentialEquations.jl (which is huge) on Raspberry Pi?

3. What was your experience with working with Julia when compared to Matlab? What was better, what
was worse? Conclusion mentions only long precompilation times in Julia (which are probably much lower
with current Julia 1.9). What else?

Overall, | like the work and believe that it represents a valuable input to the Julia (control engineering)
community. However, due to minor deficiencies, mainly in presentation of the thesis, the grade that | award for
the thesis is B - very good.

Date: 12.6.2023 Signature:
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