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1). HODNOCENI JEDNOTLIVYCH KRITERI{

Zadani narocné&jsi
Hodnoceni ndrocnosti zaddni zdvérecné préce.

Prace ma Siroky zabér: vyZaduje znalosti hardwaru robotickych platforem, softwarové vrstvy (ROS), metod lokalizace a
metod strojového uceni pro klasifikaci terénu.

Spinéni zadani spinéno

Posudte, zda pfedlozend zdvérecnd prdce splriuje 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 zdvaZnost, dopady a
pripadné i piciny jednotlivych nedostatkul.

V3echny body zadani byly splnény. Vysledkem je fyzicky prototyp robotické sekacky, prototyp softwaru, impleméntace
metod lokalizace a rozpoznavani terénu i jejich otestovani.

Aktivita a samostatnost pfi zpracovani prace A - vyborné
Posudte, zda byl student béhem reSeni aktivni, zda dodrZoval dohodnuté terminy, jestli své feseni prabézné konzultoval a
2da byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tviréi prdce.

Student byl pfi praci mimoradné aktivni a samostatny a pravidelné se mnou konzultoval. Chci vyzdvihnout to, Ze byl
opakované schopen vyhledat informace o pokroéilych metodéch a tyto rychle naimplementovat a otestovat.

Odborna udroveni A - vyborné
Posudte uroveri odbornosti zdvéreéné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuéiti podkladd a
dat ziskanych z praxe.

Student prokazal dobrou znalost problematiky napfi¢ hardwarem, softwarem i pokroéilymi metodami lokalizace a
zpracovani obrazu s omezenymi vypoé&etnimi prostfedky.

Formalni a jazykova uroveii, rozsah prace D - uspokojivé

Posudte sprdvnost pouzivdni formdinich zpisii obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.
Textovou Cast povaZuji za jediny slab3i €lanek prace. Text je psan kvalitni angliétinou s menéi mirou pieklepl a
nedokonalosti sazby. Na nékterych mistech je ale pfilis struény (napf. kapitola 5), diky éemuZ nevynikne skuteéné
nadstandardni rozsah a $ife prace, kterou odvedl. V experimentdlni ¢asti neni mnoho obrizkl dostateéné diskutovano,

nebo vilbec odkézéno z textu. U obrézku 8.1 chybi jednotky.

Vybér zdroj(, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pfi ziskavani a vyuZivdni studijnich materidli k Feseni zdvéreéné prdce. Charakterizujte
vybér pramentl. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovéfte, zda jsou viechny pfevzaté prvky fédné
odliseny od viastnich vysledki a uvah, zda nedoélo k poruseni citaéni etiky a zda jsou bibliografické citace Upiné a v souladu
s citacnimi zvyklostmi a normami.

Zdroje jsou citovany korektné.

Dalsi komentéfe a hodnoceni
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Vyjddrete se k drovni dosaZenych hlavnich vysledka zdavéreéné prdce, napf. k trovni teoretickych vysledkd, nebo k drovni a
funkénosti technického nebo programového vytvoreného Fedeni, publikaénim vystupGm, experimentdini zruénosti apod,

Ill. CELKOVE HODNOCEN( A NAVRH KLASIFIKACE
Shrrite aspekty zdvéreéné prdce, které nejvice oviivnily Vase celkové hodnoceni.

Student odved| skutecné mnoho kvalitni prace. Prozkoumal, jak hardwarové, tak softwarové hledisko
implementace robotické sekacky. Na vysledky jeho prace bude mozné v budoucnosti plynule navazat. Jedinou

2 X2

vyhradu mam vUci slab3i textové &asti.
Pfesto predloZenou zavérecnou praci hodnotim klasifikaénim stupném B - velmi dobfe.

Datum: 15.6.2020 Podpis:
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Department of Control Engineering
Faculty of Electrical Engineering
Czech Technical University in Prague
Technicka 2, Prague 6

Czech Republic

Master thesis review: “Robotic Lawn Mower” by Luk4$ Bauer
To the master theses committee.

The presented master thesis describes a design and implementation of hardware and software for an automated
robotic lawn mower, that, unlike recent commercially available solutions, utilizes an onboard camera image for the
mower navigation — where to perform the mowing. The presented text fulfills the formal requirements for a master
thesis and in 50 pages presents a review of existing solutions, choice of the experimental platform, design and
experiments with the proposed Al techniques for solving the problems that are natural to such an uneasy robotic
task. It is clear that the student devoted a lot of hours to the practical solution of the problem and therefore, while
obviously running out of time, the text still could have been extended and improved at many places. Some of the
sections are unnecessarily brief. Here are my main concerns:

» The text is missing analysis of the assignment, from which it would be clear what problems will have to be
solved. This is then reflected by the thesis structure, in which some of the sub-problems appear to be out of
a blue sky (e.g. SLAM in section 3.3).

| miss a schematic drawing of the complete solution design. It would be very helpful if presented in the thesis
introduction where it would serve as a reference for further sections since the complete system is composed
from many functional modules. (e.g. in 3.4, why one needs a ground truth, why is the localization needed,
what are the sub-problems?)

e The thesis needs to describe the achieved solution design, not the path towards it. It is clear that many dead
ends were explored during the work. It is important to mention them such that further continuation of the
project does not have to reiterate them, but it is important to mark them so in the final thesis write up (e.g. the
tilted camera mounting should be the main focus because if brings the better results, the not-tilted mounting
should be mentioned only).

» Some figures need a better formatting/labeling, e.g. figure 8.17 in which all the labels are true. The image
contains two classes (grass/not grass) that could be split into two groups visually.

I would like the student to address the following questions during the thesis defense:

1. Why not get the orientation from the camera image (and not just from the odometry)?
2. How is the camera mounted on the vehicle (schematic figure missing)?

3. Is this a viable approach / would you recommend further development of a vision-based navigation for a lawn
mower?

Finally, | recommend the presented master thesis to be defended before the committee and | suggest the following
classification:

B - very good

In Lugano, June 15, 2020

Sincerely,

Ing. Jan Koutnik, PhD

(reviewer)

jan@nnaisense.con

Director of Intelligent Automation & Co-Founder
NNAISENSE SA



