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1l. HODNOCENI JEDNOTLIVYCH KRITERIi
Zadani narocnéjsi
Hodnoceni ndrocnosti zaddni zdvérecné prdce. -
Naroénost zadani spotivala zejména ve skute¢nosti, Ze generovani kédu pro distribuované fizeni z modelu v Simulinku
nepatii mezi vyrobcem (firmou The Mathworks) zdokumentované standardni postupy. Student sice ve své praci stavél na

vysledcich svych studentskych pfedchldcd, ta nutnost porozumét feSeni jinych a identifikovat a odstranit skryté slabiny
| vdak mnohdy pFedstavuje je3té dodate¢né naroky.

Spinéni zadani spinéno

Posudte, zda pfedloZend zdvéreénd prdce spliiuje zaddni. V komentdri pfipadné uvedte body zaddni, které nebyly zcela
spinény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvainost, dopady a

pfipadné i pFitiny jednotlivych nedostatki. B - - o

Hlavniho cile préce, kterym bon vyvinout systematlckou proceduru pro generovanl kédu | pro distribuované Fizeni z blokd

v Simulinku, bylo dosaZeno. Jakkoliv vysledky experimentd s konkrétni laboratorni experimentalni platformou konvoje
inteligentnich autodrahovych auti¢ek osazenych jednodeskovymi potitati BeagleBone Blue a komunikujicich spolu po Wifi

prozrazuji nékteré diléi problémy se zpracovanim zméfené rychlosti ¢i vyraznou vhodnost Fizeni proudu na palubé

jednotlivych autitek, ten samotny systematicky postup pro generovani kédu je moZno povaZovat za odladény a pouiZiteiny.

Aktivita a samostatnost pfi zpracovani prace A - vyborné

Posudte, zda byl student béhem Feseni aktivni, zda dodrZoval dohodnuté terminy, jestli své feseni pribéiné konzultoval a
_zda byl na konzultace dostatecné pfipraven. Posudte schopnost studenta samostatné tvarci proce.

“Student pracoval systematicky v pribé&hu celého semestru a naprosto samostatné. Iniciativné pfichazel s navrhy na
rozdifeni prvotnich Feseni, jako je vyuZiti komunikaénich knihoven Zero MQ ¢i NNG. Rozhodné bude platnym &lenem
jakéhokoliv vyvojafského tymu.

Odborna urovern A - vyborné

Posudte troveri odbornosti zavéreéné prace, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a

_dat ziskanych z praxe.

Odborna uroveri studentem navrZeného i realizovaného feseni je velmi solidni. Regent ] je nejen funkéni ale je i velmi dobie

zdokumentovéno, a to i formou umisténi celého projektu na repozitai otevienych zdrojovych kédh Github. Tedy bude

mozZné je vyuZivat, udriovat i dale rozvijet. Tim spiSe, Ze student velmi oteviené a dukladné zdokumentoval i nevyie3ené
_problémy &i ndpady na dal3i rozdifeni.

Formalni a jazykova Uroven, rozsah prace A - vyborné

_Posudte sprdvnost pouZivani formdlinich 2pisi obsaZenych v prdci. Posudte typografickou a jazykovou strénku. |
‘Po formaini strénce je predloZeny text diplomové prace velmi kvalitni. Uroven sazby i kvalita grafiky jsou velmi vysoké.
Prace je psana velmi hezkou a pokrotilou angli€tinou. Misty je v3ak ta kvétnatost v odborném textu moina dokonce i
v neprospéch itelnosti a jednoznaénosti. Rozsah prace (37 stran véetné referenci) je adekvatni, tim spide Ze v&t3ina
studentem napsaného textu se nachazi ve zdrojovych kédech.
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Vybér zdroju, korektnost citaci A - vyborné

Vyjadrete se k aktivité studenta pfi ziskdvdni a vyuZivani studijnich materidli k Feeni zévéreéné préce. Charakterizujte
vybér pramend. Posud'te, zda student vyuil viechny relevantni zdroje. Ovéite, zda jsou viechny prevzaté prvky fddné
odliSeny od vlastnich vysledki a dvah, zda nedoslo k poruseni citaéni etiky a zda jsou bibliografické citace upiné a v souladu
s citaénimi zvyklostmi @ normami.

Hlavnimi zdroji pro tento typ prace byly manuély, vyvojaFska diskuzni féra, blogy a zdrojové kédy. Tyto jsou v praci
korektné odkazovany. Kromé toho student uvadi i nékolik odkaz(l na odbornou literaturu z oblasti teorie fizeni

(platooning, kompenzace tfeni), které sice nejsou pro praci zasadni, ale uvédaji diplomovou praci do kontextu realnych
aplikaci distribuovaného fizeni.

Dal$i komentare a hodnoceni

Vyjddrete se k drovni dosaZenych hlavnich vysledki zdvéreéné prdce, napf. k drovni teoretickych vysledkd, nebo k tirovni a
funkcnosti technického nebo programového vytvorfeného feseni, publikaénim vystupam, experimentdini zruénosti apod.

lil. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Shriite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

PfedloZenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Velmi solidni diplomova prace. PfedloZen je systematicky pracovni postup pro generovani kédu pro distribuované
fizeni z diagrami v Simulinku. | pfestoZe je feSeni pfedvedeno pro jednu konkrétni po&itatovou platformu —
jednodeskové potitace BeagleBone Blue komunikujici spolu pro Wifi —, Ize navriené Feseni uplatit i pro jiné
konkrétni technologie. Oceriuji, Ze diplomova prace vznikla coby rozsifeni/upraveni praci piedchozich studentd,
¢imZ student prokézal schopnost préce na vétsim projektu, do kterého je & bylo zapojeno vice vyvojai.
Odvedena préce je rovnéZ velmi dobfe zdokumentovana, a to jak formou samotného textu diplomové prace, tak i
umisténim vyvinutych kédl na popularni repozita¥ otevienych zdrojovych kédi (Github). Chci také vyzvednout, ze
jakkoliv byl projekt primarné softwarovy, tak pro ugely experimentélniho ovéfeni student zvladl i nékteré ryze
hardwarové dovednosti jako je 3D tisk a sestaveni a ofiveni (dal$ich) inteligentnich autodrahovych autitek.

Datum: 6.6.2019 Podpis:
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Opponent’s review of Master’s thesis

Thesis title: Distributed control of a platoon of wirelessly communicating slotcars using a
Simulink generated code

Author name: Simon Wernisch

Thesis opponent: Ing. Michal Sojka, Ph.D.
CVUT CIIRC, Industrial Informatics Department

The goal of the presented thesis was to provide and evaluate a framework for rapid prototyping of
distributed control algorithms for a slot car platoon. The framework is based on Matlab/Simulink
software and uses automated code generation to generate code for BeagleBone Blue boards embed-
ded into the individual cars. The work builds on prior work by several other students, and a big part
of it has integration character. As integrating the work of other people, especially students, is never
easy, I consider the assignment as of higher complexity.

The results of the work look good, and according to the experimental results, the provided frame-
work seems to work as expected. Its code is well organized and reasonably documented. In addition
to that, the author also mentions possible improvements that were out of the scope of his work.

The work is written in English, and the text is mostly easy to read. The main part of the work
spans 25 pages (with dense line spacing) and five pages of appendices. There is only an insignificant
amount of grammatical errors - most often missing commas in sentences. At a few places, the text is
a little informal, vague or represents author’s opinion without any reasoning, e.g., “it is better to be
tuned more robust than fast” (why?) at page 17. Some parts would benefit from better formalism
— for instance, a paragraph about the Kalman filter for friction compensation at page 21 would be
more understandable when the calculations were given as equations rather than described in plain
English. Another weak point of the text is sometimes unclear notation: 7, seems not to be defined,
it is not clear whether r, (k) in Eq. (3.11) is the same as r, ; in Fig. 4 or what exactly is V(s) and
D(s) in Eq. (3.7) (is it Laplace transform of v.(¢) and d(¢)?).

From the graphical and typographical point of view, the work is at a very good level. The author
uses a not so common font and style, which make the work look interesting. Unfortunately, the font
selection is not ideal, because zero and small “0” look almost the same, which is problematic at least
in the expression ¢, = 0 below Eq. (3.10). The graphs in the thesis are plot with unnecessarily thick
lines. This is especially disturbing in Fig. 3.8, where (what I believe are) line joins hide the real level
of noise in the signals. I have also been disappointed that the work contains a lot of diagrams and
graphs but no picture of the real car.

From the technical point of view, the weakest point of the whole platforms seems to be very
high velocity noise (see Fig. 3.9). The noise could be reduced by equipping the car with a higher-
resolution encoded or by decreasing its sampling frequency. The work discusses only the latter op-
tion, and then the sampling frequency of 200 Hz is “magically” selected. My questions to the author
are:

1. How were the sampling frequencies in Table 3.3 selected? The fundamental one seems about
100 times higher than the cut-off frequency of the car transfer function. The text mentions
that the frequency should be 10 (or more) times higher. Would lower sampling frequencies
with less noise in velocity give better results?

2. What is the resolution of the encoder and would it make sense to equip the car with a higher-
resolution encoder?



3. The author implemented two different communication protocols ~ one based on UDP and the
other on TCP. These were not evaluated in the work. Did the experiments confirm the well-
known fact that TCP, especially on the wireless network, is not well suited for real-time com-
munication?

Despite the few weak points mentioned above, I rate the presented work with grade A - excellent.

In Prague, June 4, 2019 Ing. Michal Sojka, Ph.D.



