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li. HODNOCENI JEDNOTLIVYCH KRITERIf

Zadani mimofadné narotné
Hodnoceni ndro¢nosti zaddni zdvérecné prdce. B -
Zadani obsahuje vybér vhodnych metod pro detekci automobil(l. Soucasti zadani je jejich experimentalni ovéFeni na
redlnych robotickych datech, které musel student ruéné anotovat. Pouité metody pFesahuji znalosti bakaldFského studia,
proto povaiuji zadani za mimoFadné naroéné.

Splnénf zadani spinéno

Posudte, zda predloZend zdvérecnd prdce splfiuje zaddni. V komentdfi pfipadné uvedte body zaddni, které nebyly zcela

spinény, nebo zda je prdce oproti zaddni rozsiFena. Nebylo-li zaddni zcela splnéno, pokuste se posoudit zdvaznost, dopady a
_pfipadné i priciny jednotlivych nedostatkd.

VloZte komentar.

Aktivita a samostatnost pfi zpracovani prace A - vyborné

Posudite, zda byl student béhem reseni aktivni, zda dodrZoval dohodnuté terminy, jestli své feSeni pribéZné konzultoval a zda
byl na konzultace dostatecné pFipraven. Posudte schopnost studenta samostatné  tviréf prdce. o o
Student velmi aktivné p¥istupoval k FeSeni, na kterém pracoval samostatné. Predeviim ocefuji pfipravenost na pravidelné
konzultace.

Odborna urovei A - vyborné

Posudite tiroveri odbornosti zdvérecné prdce, vyusiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladii a dat
ziskanychzpraxe. v - e
Prace obsahuje dobfe zpracovany piehled v souasnosti pouzivanych metod pro detekei automobild, které jsou prehledné
rozdéleny podle pouZitych senzor. Metody vybrané pro poutiti na realnych datech jsou popsany srozumitelné&.

Formalni a jazykova lirovei, rozsah prace A - vyborné
Posudte sprdvnost pouzivdni formdlnich zdpisti obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.
Préce je napsana kvalitné s minimalnim mnoZstvim gramatickych chyb, které nebrani v dobré étivosti predloZené prace.

Vybér zdroj, korektnost citaci B - velmi dobfe

Vyjadrete se k aktivité studenta pfi ziskdvdni a vyuZivdni studijnich materidli k feseni 2dvéreéné prdce. Charakterizujte vybér

pramend. Posudte, zda student vyuZil viechny relevantni zdroje. Ovéfte, zda jsou vechny prevzaté prvky fddné odliSeny od

vlastnich vysledkti a dvah, zda nedoslo k poruseni citaéni etiky a zda jsou bibliografické citace tiplné a v souladu s citaénimi
_zvyklostmi a normami.

Student vyuZil rozsahly vybér Easopisecky’lcl; a konferengnich ¢lanki poslednich let, které povazuji za relevantni k vybranému
tématu. Nékterym citacim chybf bibliografické (idaje nebo maji chyby ve formatovani. V praci je jasn& odiiena viastnf prace
studenta od prevzaté literatury véetné obrazka.

Dalsf komentéate a hodnoceni
Vyjddrete se k urovni dosaZenych hlavnich vysledkii zdvérecné prdce, napf. k drovni teoretickych vysledkii, nebo k drovni a
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funkénosti technického nebo programového vytvoreného feeni, publikaénim vystuptim, experimentdlni zruénosti apod.
VloZte komentaf (nepovinné hodnocenti).

lll. CELKOVE HODNOCEN{ A NAVRH KLASIFIKACE
Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnocen,

Prace obsahuje sloZité metody, které si student musel osvojit, implementovat, a nasledné experimentalné ovérit
jeiich funkénost a moZné pouZiti na redlném priimyslovém vozidle. Vysledky experimentt jednoznaéné ukazuji
vyhody a nevyhody pouZitych metod pro nasazeni v provozu vozidla. Prace je napsana kvalitné a &tive.

PredloZenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné

Datum: Praha 31.5.2021 Podpis:
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I. IDENTIFICATION DATA

Thesis title: Car Detection Methods from 2D LIDAR Data Collected with a Mobile Robot
Author’s name: Jifi Janota

Type of thesis : bachelor

Faculty/Institute: Faculty of Electrical Engineering (FEE)

Department: Department of Cybernetics

Thesis reviewer: Zhi Yan

Reviewer’s department: University of Technology of Belfort-Montbéliard (UTBM), France

Ii. EVALUATION OF INDIVIDUAL CRITERIA

fssignment extraordinarily
challenging

How demanding was the assigned project?
Please insert your comments here.

Fulfilment of assignment 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.
Please insert your comments here.

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

Please insert your comments here.

Technical level A - excellent

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?
Please insert your comments here.

Formal and language level, scope of thesis A - excellent

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?
Please insert your comments here.

Selection of sources, citation correctness A - exc ellent

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?

Please insert your comments here.

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.

Please insert your comments here.
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ll. 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.

This thesis, completed by Mr. Jifi Janota, studies 2D lidar-based car detection, which is a very interesting and
challenging problem. The candidate's work is demand-oriented (being part of a collaborative research project
between Chronorobotics Laboratory and Skoda), and the results he obtained have good prospects for industrial
applications. Specifically, the candidate studied three machine learning methods, from traditional methods (SVYM)
to modern deep neural networks (PointNet and U-Net), to obtain point-wise binary classification results (i.e., car or
non-car). The candidate also studied a wheels fitting method to locate the wheels. The candidate annotated a
real-world dataset and conducted qualitative and quantitative experiments on this basis. Through the comparison
and analysis of the results of the studied methods, convincing conclusions are given.

The thesis is very well structured. Section 1 clearly states the background and motivation of the work. Section 2
reviews some existing methods, and | enjoyed reading it very much. Section 3 provides a very clear overview of the
theoretical basis of the methods selected by the candidate. Section 4 describes the developed system. Section 5
introduces the real-world dataset. Section 6 gives the experimental results. Section 7 summarizes the thesis and
puts forward suggestions for future work.

In summary, the assigned tasks are fulfilled and the work done is outstanding. | believe that Mr. Jifi Janota's work
is an important cornerstone of the future, especially for the development of parking robot. | therefore express
very favorable opinion on Mr. Jifi Janota's thesis defense with a view to obtaining the bachelor's degree from CTU.
Some minor comments:

Page 2: 2nd paragraph, a slight explanation of the motivation for using 2D lidar rather than 3D lidar is suggested.
Page 2: It is recommended to replace “I” with “we” or “this thesis” to conform to academic publication habits.
Page 4: “in section 5.” = “in Section 5.”

Page 6: 3rd paragraph, “2D radar data ... each radar point” = “2D lidar data ... each lidar point”

Page 7: Section 2.5, 2nd paragraph, suggested reading: Yang et. al. “LaNoising: A data-driven approach for
903nm ToF LIDAR performance modeling under fog”, IROS’20.

Page 10: “subsection 2.4” > “Section 2.4”
Page 11: “segmentation.[39]” - “segmentation [39].”

Page 18: “detection algorithm..” - “detection algorithm.”
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Page 19: Section 4.2.1, 2nd paragraph, | don't quite understand this paragraph.

Page 20: Figure 13, should the red and blue dots show similar shapes if the left and right lidars are extrinsically
calibrated and the sensory data is synchronized?

Page 20: “The 3rd element is set to 0.4 if it comes from the right LIDAR, 0.7 if from the left LIDAR, and 1
otherwise.” It is recommended to further explain the reasons behind the selection of these values.

Page 22: “However, | reduced its size.” It is recommended to further explain the reasons behind it.

Page 24: “2. Euclidean distance to the object from the robot.” It is recommended to clarify the distance between
which two points, e.g. the center of mass of the robot and the center of the cluster?

Page 29: “for the classification” - “for the classification.”

Page 30: “More specifically ... how many wheels the found cars consisted of.” | don't quite understand how to use
these metrics to evaluate the methods.

Page 36: References 32 and 33 (and others) are incomplete.

The grade that | award for the thesis is A - excellent.

Date: 29/05/2021 Signature:
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