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Cilem pfedlozené préce byl ndvrh a implementace metod pro detekei a lo-
kalizaci specifickych pfedmétd a oblasti. Tyto metody mély byt integroviny
do multirobotického systému pro zéchranné operace v podzemnich prostorsch.
Tento mél byt otestovin v rdmci Subterranean Challenge pofddané americkou
Agenturou pro pokrotily obranny vyzkum (DARPA).

Téma této prace je ndrotné pfedevsim v tom, Ze je potieba dosahnout vysoké
spolehlivosti detekce danych objektd v obti#ném prostfedf technikami, které
nejsou v mobilni robotice tradi¢ni. Nicméng, student se tohoto tkolu zhos-
til s velkfm eldnem a jiz od zadtku na ném usilovné pracoval. Svoji praci
pravidelné konzultoval, pfedklédal dfléf vysledky a aktivné i organizainé se
podilel na naroéngch experimentech. Béhem svoji prace navic pfispél k fesent
fady problémd tykajicich se systému do kterého svou metodu integroval. Tim
prokazal schopnost pracovat na niroéném problému v ramci rozséhlého tymu
v podminkéch striktnich ¢asovych terminii. Diléf vysledky publikoval a prezen-
toval na konferenci o autonomnich systémech pofadané védeckou sekef severo-
atlantické aliance [1] a jeho podstatné rozsifenou a upravenou verzi predlozil k
recenzi do Journal of Field Robotics.

Préce je logicky strukturovand, dobfe ¢itelnd a diky svému rozsahu umoziiuje
podat dostatetny vhled i do technickych detail zvoleného FeSeni. Prace podiva
uceleny piehled role senzorické fize v lokalizaci mobilnich robotd, pfedstavuje
problematiku zachrannych operaci v ramci pravidel SubT Challenge a stanovuje
kriteria, kterymi bude posuzovat jeho efektivitu jeho metody. Popis implemen-
tovaného systému, pouzitych datovych sad a provedenych experimenty je také
velmi dobry.



Shrnuti

Za hlavni vysledek prace povazuji dvojnésobné vitézstvi v uvedené DARPA
soutézi v kategorii tyruid nefinancovanych americkou armédou. Celkové se systém
umistil na tfetim misté a dosdhl vysledki srovnatelnych s tymem vedenym
zéastupci MIT, JPL, Caltech a KAISTem.

Na tomto vysledku se podepsala pfedeviim kombinace studentovy extrémni
pracovitosti, iniciativy a schopnosti rychle identifikovat a efektivné fesit tech-
nické problémy. Kvalita a rozsah price pfekonala vytycené cile, povazuji ji za
velmi kvalitni a proto ji klasifikuji zndmkou

A - vyborna.

V Praze, Tomés Krajnik
dne 19.6.2020 katedra pocitacu
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Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment extraordinarily challenging
How demanding was the assigned project? o

The complexity of the assignment is given by the reqwrement for a combination of the theoretical basis and especially the
_practical implementation of various sensor techniques into the robotic platform.

Fulfilment of assignment fulfilled

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

In my opinion, the assignment was fulfilled mainly by a successful presentation of the sy system in the DARPA competltlon
where it was required to identify and accurately locate objects, possibly injured, in an autonomous mode of work and in an

unknown environment.

Methodology outstanding
Comment on the correctness ofthe approach and/or the solution methods. -
With regard to the success on the DARPA competition and placing on the podium, it is a proof of correctly chosen methods.

Technical level A - excellent.

Is the thesis technically sound? How well did the student employexpertise in the field of his/her field of study? Does the
_student explain clearly what he/she has done? _
‘The introductory part of the diploma thesis provndes an overview of the system with a descrlptlon of the advantages and
disadvantages and gradually composes the individual chapters into larger logical units. Everything is supported by a
comprehensive review of the cited literature.

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?ls the

Thesis meets the reqwrements for the type of output The chapters are Ioglcally d|V|ded the literature is duIy cited. From
the point of view of the formal arrangement, it is absolutely fine.

Selection of sources, citation correctness A - excellent.

Does the thesis make adequate reference toearlier 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 work presents a balanced ratio of resources taken over, which are properly cited and with their own opinions,
experiences and knowledge. From this point of view, the work meets the requirement of originality. The mentioned
placement in the DARPA competition proves that the student made appropriate use of the acquired knowledge and
experience with sensor technology and applied the selected ones on a robotic platform.

| Additional commentary and evaluation {optional)
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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.

| reaily appreciate the combination of the theoretical basis and especially the subsequent application in a real and difficult

task. The experience gained during the competition will certainly be a significant benefit, which the work also presents. |

also appreciate information on other recommended activities. The work will certainly be a suitable starting source of

information for other design teams, or a basis for real applications.

11l. OVERALL EVALUATION, QUESTIONS FOR THE PRESENTATION AND DEFENSE OF THE THESIS,SUGGESTED
GRADE

The diploma thesis is clearly divided and gradually graduates in providing information. At work, | appreciate the
student's approach to the practical part, which resulted in successful participation in the competition, where the
team succeeded in demanding team competition. | rate the work as excellent.

Is it possible to use sensor data to navigate a robot in an unknown environment and with limited or excluded use
of GPS for example?

The grade that | award for the thesis isA - excellent.
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