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Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment extraordinarily challenging
How demanding was the assigned project?

The assignment was extraordinarily demanding, both in scope and in technical difficulty. The student was asked
to solve a new, large task as a part of an international team working on the RoboRoyale project. They had to
gather requirements to formalize the initial idea, process raw data from long-term experiments, design the
solution, implement, and iterate the whole process until reaching the desired performance.

Fulfillment of assignment fulfilled

How well does the thesis fulfill 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.

The student thoroughly analyzed the given task and fulfilled all points of the assignment. The results of the
thesis are slightly diminished because of a problem encountered with the data recorded from the robot. This
problem was not caused by the student and thanks to them it was immediately resolved for future recording.
Despite missing expected inputs for their work, the student still managed to complete the assignment and
demonstrate the capabilities of their solution, which will be very useful when applied to new data from this
season.

Activity and independence when creating final thesis A - excellent.

Assess whether the student had a positive approach, whether the time limits were met, whether the conception was
regularly consulted and whether the student was well prepared for the consultations. Assess the student’s ability to work
independently.

The student established themselves as an important part of the project team, they regularly discussed the progress, and
ideas with both me and the project PI. Still, most of the solution was proposed and devised by the student independently,
based on the feedback from the team, complementing the team’s skills nicely.

Technical level A - excellent

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

The student demonstrated very strong foundations and practical skills in a unique robotic application. They had to rely on
knowledge of machine learning for computer vision, ROS, and robotic mapping methods, which are all very important and
contemporary skills in the field. Apart from the thesis text, which is comprehensive, the student also provided all codes
very nicely organized and documented, showing attention to detail.

Formal level 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?
Formalism and notations are used appropriately and at a satisfactory level. Where helpful, the student uses equations to

1/2



CTU THESIS SUPERVISOR’S REPORT

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

promote readability and support their reasoning. The thesis is rather extensive, which is simply caused by the complexity
of the task. A non-standard structure had to be devised, and, in my opinion, it greatly helps to understand the text. | have
two minor reservations: the amount of text in Alg. 1 and the clarity of the writing could be improved a bit in some places.

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?

The student performed a thorough research of the literature in the field, as well as previous works on similar tasks in
technology-enabled bee research and moving-camera observations.

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.

Apart from the work on the thesis, the student provided well-documented implementations and several datasets that are
relevant for future research on the topic. In addition to all that student already successfully submitted part of the work for
a conference publication [1] to receive peer-review feedback in the process and collaborated on a related journal
publication [2]. In cooperation, we are now preparing the contents of the thesis itself for publication in a top-tier journal.

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

Summarize your opinion on the thesis and explain your final grading.

The student presented a thesis that is of a very high quality. In their work, they had to solve a real task in a
complex multidisciplinary Horizon Europe project. They approached the problem creatively with a great deal of
enthusiasm and technical skill, demonstrating the ability to do independent engineering work in their field. The
outcomes of the thesis will be very valuable to the project in the near future---both technically and
academically---and potentially to the whole field of biology research on honeybees.

| believe that the committee should regard this work as exceptional.

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

Date: 29.5.2024 Signature: Jan Blaha

[1] Jifi Janota et al. Towards robotic mapping of a honeybee comb. In International Conference on Manipulation,
Automation and Robotics at Small Scales (MARSS), to appear, 2024.

[2] Jifi Ulrich et al. Long-term tracking of individual, collective and social behaviors in honeybees by cooperating
robots. Science Robotics, in review.
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Il. HODNOCENI JEDNOTLIVYCH KRITERI{

Zadani narocnéjsi
Hodnoceni ndroc¢nosti zaddni zavérecné prdce.

Student musel projevit dobré teoretické znalosti pfi vybéru a nasazeni vhodnych metod pro feSeni jednotlivych dil¢ich
podproblémi a dobré technické dovednosti pfi jejich integraci.

Splnéni zadani splnéno

Posudte, zda predloZenad zavérecnd prdce splnuje zaddni. V komentdri pripadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsitena. Nebylo-li zaddni zcela splnéno, pokuste se posoudit zdvaznost, dopady a
pripadné i priciny jednotlivych nedostatkd.

VSechny body zadani byly splnény bez vyhrad.

Zvoleny postup Feseni Vynikajici

Posudte, zda student zvolil sprdvny postup nebo metody resent.
Student rozumné rozdélil navrhovany systém na podproblémy, pro kazdy vhodné zvolil nékolik kandidatnich metod, a ty
nasledné vyhodnotil a porovnal v experimentech. Tento zplisob FeSeni povaZuji za naprosto spravny.

Odborna troveri B - velmi dobre

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

PouZité metody a jejich experimentalni vyhodnoceni by mohly byt popsany Iépe. Mnoho konceptt je popsano pouze slovné,
co? vede k nejednoznaénosti interpretace. Casto by pomohlo pFidani rovnic a jasnéjsi zavedeni pouzitych proménnych.
Kapitola 6 o testovani a vyhodnoceni metod je neprehledna také v disledku matouciho zavadéni rliznych dataset( s
odlisnou realnou a simulovanou chybou odometrie, pouZiti riznych metrik pro vyhodnoceni obdobnych metod, apod. Byt
jsou nékteré ¢asti textu kvali tomu har citelné a nejasné, vybrané metody jsou jinak spravné aplikovany a vysledky
experiment(l jsou rozumné interpretovany.

Formalni a jazykova Groven, rozsah prace B _ VElmi dobfe

Posudte sprdvnost pouZivdni formdlnich zdpis( obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.

Prace obsahuje obcasné hovorové prvky a vagni obraty, které nejsou stylisticky vhodné. Opakuje se nékolik typografickych a
gramatickych chyb, jako jsou chybéjici tecky za popisky obrazkd, citace mimo vétu (za teckou), nebo rovnice, které nejsou
soucasti véty. V textu se také vyskytuje nékolik témér duplicitnich vét a odstavcl. Celkové je ale z formalniho a jazykového
hlediska prace na velmi dobré arovni.
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Vybér zdrojti, korektnost citaci A _ V}”b Ol"llé

Vyjddrete se k aktivité studenta pri ziskavdni a vyuzZivani studijnich materidl( k feseni zdvérecné prdce. Charakterizujte vybeér
pramend. Posudte, zda student vyuzil vSechny relevantni zdroje. Ovérte, zda jsou vsechny prevzaté prvky radné odliseny od
vlastnich vysledkut a uvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace Upiné a v souladu s citacnimi
zvyklostmi a normami.

V praci je citovano velké mnozstvi relevantnich referenci a reserse poskytuje dobry prehled o problematice. Pocet citaci je
mozna az zbytecné velky, byt na druhou stranu trochu chybi prehled dalSich metod vizualniho mapovani a reprezentace
mapy prostredi kromé SLAMu. U nékolika citaci chybi nékteré bibliografické Gdaje, nebo obsahuji drobné formatovaci chyby
(hlavné chybéjici velka pismena v nazvech). Jedna se ale prevazné o malé vyhrady.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosazenych hlavnich vysledk( zdvérecné prdce, napr. k urovni teoretickych vysledkd, nebo k trovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystupdm, experimentdlIni zrucnosti apod.
Ocenuiji, Ze priloZzené zdrojové kédy jsou prehledné zdokumentovany. Také kvituji motivaci prace, ktera je velmi relevantni, a
doufam, Ze toto téma bude dale rozvijeno.

Ill. CELKOVE HODNOCENI{, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE

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

| pres mé vytky k formalni strance prace a k popisu pouZitych metod a vysledk( vyhodnoceni se bezesporu jedna o
velmi kvalitni praci. PfedloZzenou zavérecnou praci hodnotim klasifikacnim stupném B - velmi dobre.

K praci mam nékolik dopliujicich otazek:

®  Pfi zarovnani obrazkd implicitné predpokladate, Ze leZi na stejné prdmétné roviné. Resil jste néjak
kompenzaci zkresleni kamery? Pokud ano, jaky model zkresleni jste pouzil, a jak jste ho kalibroval? Pokud
ne, mohla by takova kompenzace zlepsit presnost zarovnani obrazk(?

® Podle schématu na obr. 15 se zda, Ze neni mozny prechod stavu buriky napf. z posledniho stadia vyvoje
délnice do nového vejce za dobu kratsi nez jeden den kv(li nutnému prechodu pres stav odpovidajici
prazdné burice (stav ,other“). Podobné neni mozné, aby se burika s medem vyprazdnila za kratsi dobu,
nez jeden den (nutny prechod pres stav ,nectar”). Odpovida toto biologickym realiim Glu, nebo se jedna o
zjednoduseni modelu systému stavu bunek?

Datum: 12.06.2024 Podpis:
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