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Il. HODNOCENI JEDNOTLIVYCH KRITERI{

Zadani narocnéjsi

Hodnoceni ndrocnosti zaddni zdvérecné prdce.

Tématem prace je randomizované planovani pohybu, co? je oblast, se kterou jsou studenti seznameni aZ v magisterském
programu. Prace tedy vyZadovala nastudovani téchto metod a dale jejich propojeni s algoritmy pro vypocet podobnosti 3D
objektd. Proto téma hodnotim jako mirné& nironéjsi.

Spinéni zadani 'splnéno

Posudlte, zda predloZend zdvéreénd prdce spliiuje zaddni, V komentdri pFipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pfipadné i pficiny jednotlivych nedostatkil.

Zadéni je spInéno, student naimplementoval viechny potfebné metody, navrhl jejich vylepseni, propojil je s existujicimi
knihovnami a experimentalné oveéfil funkénost navrzeného fedeni. vysledkem je vylep$eni stavajicich metod, jehoZ pfinos je
experimentalné prokazany.

Aktivita a samostatnost pfi zpracovani prace |A -vyborné

Posudte, zda byl student béhem FeSeni aktivni, zda dodrZoval dohodnuté terminy, jestli své Fesenr pribézné konzultoval a zda
byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tvarc prdce.

Michal Minafik je velmi pracovity, aktivni a samostatny student. Je vynikajici programétor, byl schopen rychle implementovat
viechny potfebné metody, ale i pouZivat cizi knihovny. Zaroveii prokazal schopnost hledat ve védecké literatuie a
implementovat metody podle védeckych ¢lankd, coZ ne vidy byva jednoduché. Na konzultace (online i prezenéni) chodil vidy
perfektné pfipraveny, sam mé v priib&hu semestru informoval o postupu pracf a sdm navrhoval dal3i kroky. Na kaZdou
konzultaci vypracoval detaiini report s rozborem aktuélinich praci. Z téchto reportd pak vznikl zaklad textu bakalarské prace.

Odborna drovei |A-vyborné

Posudte urovern odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladii a dat
ziskanych z praxe. o

Cilem prace bylo vyzkouset zrychleni metod planovani pohybu s vyuZitim knihoven trajektorii. Student musel nejen
naimplementovat pfislusné algoritmy planovani pohybu, ale také pouZit metodu pro porovnavani 3D objekt(. Navrieny
postup je spravny, vhodné kombinuje existujici metody z oblastni planovani pohybu a z oblasti vypogetni geometrie. Student
navrhl funkéni vylepSeni stavajicich metod a podrobil jej detailnimu testovéni. Metody jsou porovnany s vybranymi state-of-
the-art algoritmy s vyuzitim benchmarkové knihovny OMPL. Student musel kromé implementace viastnich algoritmo jests
propojit véechny metody s knihovnou OMPL. Vysledky experiment( jsou detailné rozebrany a jsou diskutovany pozorované

jevy.

Formalni a jazykova trovei, rozsah prace '_A -vyborné |

Posudte sprdvnost pouzivani formdlinich zdpist obsaZenych v prdci. Posudte typografickou a jazykovou strdanku.
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Prace je psana anglicky, je srozumiteln4 a vhodné ¢lenéna do kapitol. Postup praci je navic velmi pékné ilustrovan schématy,
ve kterych jsou odkazy na pfislusné kapitoly. V textu jsem nenalezl preklepy ani gramatické chyby, kvalita textu této
bakalarské prace je na nebyvale vysoké trovni. Kromé vyborné zpracovaného textu obsahuje prace spoustu péknych obrazkd,
visualizaci vysledk algoritmi a grafl. Ve ma jednotny styl. Pfiprava grafické, ale i textové &asti prace musela byt ¢asové
hodné narotna, ale vysledkem je opravdu nadprimérna prace.

Vybér zdrojti, korektnost citaci A-vyborné ‘

Vyjddrete se k aktivité studenta pfi ziskdvdni a vyuZivdni studijnich materidl( k feSeni zdvéreéné prdce. Charakterizujte vybér
pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Qvéfte, zda jsou viechny prevzaté prvky iddné odliseny od
vilastnich vysledk{ a dvah, zda nedoslo k porusenti citaéni etiky a zda jsou bibliografické citace tplné a v souladu s citaénimi
zvyklostmi a normami.

Prace obsahuje odkazy na 49 zdroj, coZ je adekvatni rozsahu bakalafské prace, viechny citované prace jsou védecké ¢lanky.
Vybér zdroji je velmi dobry, ¢ast related work obsahuje jak popis klasickych metod, tak i nejnovéjSich algoritmi planovan{
pohybu. Student prokazal schopnost samostatné pracovat s védeckou literaturou.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledka zdvéreéné prdce, napi. k trovni teoretickych vysledki, nebo k tirovni a
funkénosti technického nebo programového vytvofeného Fedeni, publikacnim vystupiim, experimentdini zruénosti apod.
Vysledkem prace je novy algorltmus pro planovani pohybu jehoz vykonnost je lepsi neZ u nékterych state-of-the-art metod.

Algoritmus byl studentem propojen s knihovnou OMPL a do budoucna pocitame s jejim zvefejnénim ve formé open-source
pluginu do OMPL a ve formé Casopisecké publikace.

lIl. CELKOVE HODNOCENI A NAVRH KLASIFIKACE
Shriite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

Michal Minafik je vyjime&né pracovity a Sikovny student. Kromé toho, Ze je vynikajici programator, je navic zcela samostatny.
DokazZe sam Fesit celou Fadll problémtl a nechodi na konzultace s technickymi drobnostmi. Zarovei je otevieny novym
napadim a necha si poradit. NavrZzené feseni je opravdu fantastické s potencidlem pro védeckou publikaci. Vedeni Michala
bylo pro mé radost a vidy jsem se na konzultace s nim tésil. Pokud by to bylo mozné, navrhuji, aby komise zvaZila navrZeni
této prace na cenu za vynikajici bakalafskou praci.

PredloZenou zavéreénou praci hodnotim klasifikacnim stupném | A-vyborné
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1. IDENTIFICATION DATA
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Type of thesis : bachelor
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Il. EVALUATION OF INDIVIDUAL CRITERIA

Assighment extraordinarily challenging
How demanding was the assigned project?
- Project requires strong theoretical background in two different areas: sampling-based motion planning including
variants like using guiding paths and inhibited regions, and 3d shape matching including shape similarity measures
- The developed method combines state-of-the-art approaches from both areas in a novel way

Fulfilment of assignment fulfilled
How well does the thesis fulfil the assigned task? Have the primary goals been achieved? Which assigned tasks have been
_Uncompletely covered, and which parts of the thesis are overextended? Justify your answer.

- All items have been addressed and completed

Methodology correct
Comment on the correctness of the approach and_/or the solution methods. _ 1

- The approach is clear and reasonable, critical challenges to join sampling-based motion planning with guiding paths
from similar shapes have been identified and solutions have been found

- Amore in-depth discussion about how shape transformations affect the motion planning would have been
desirable. The used isometric transformations and geodesic distances are a great start but they include
transformations that could arguably impair the suitability of the guiding path (e.g. reflections, limbs pointing in
different directions).

- The evaluation proves that the method works and demonstrates the usefulness of precomputed guiding paths
compared to many other state-of-the-art methods. However, it fails to make a point that guiding paths from similar
objects are beneficial compared to arbitrary guiding paths. Also, it seems that the guiding paths are for scaled-
down versions of the objects — this again compromises the idea of shape similarity and the considered
transformations (as scaling is not an isometric transformation). Instead, library should contain paths for original
sizes ~ as intuitively the actual planning query can then much easier exploit the existing paths.

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?
- The thesis is technically sound.
- Michal not only explains what he is doing but also clearly describes his requirements for the individual components
and his arguments to choose one approach over another.

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?
- The structure follows a logical line of thought and all relevant aspects are described in a sufficient extent, only with
minor complaints:
o Relevance of subsections 5.2 and 5.4 should have been pointed out more clearly.
o Exact conditions regarding object sizes should have been stated more explicitly in the experiments section. |
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- The language is very clear and Michal achieves to describe complex things in a very understandable manner. . When
necessary, well-designed figures have been used for illustration.

- He also gives formal description of his method, the equations are technically sound and make proper use of
formalisms and notations.

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?
- References to earlier work on the topic are adequate, the selected literature is up-to-date and relevant.
- Michal clearly points out his contribution over existing approaches and how he utilized state-of-the-art methods as
components of his overall approach.
- Bibliographic citations meet the standards, although a minor complaint is that a few references are incomplete,
showing only authors, title and year.

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.

1Il. 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.

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

Michal submitted an excellent thesis in which he demonstrated that he is able to combine state-of-the-art
methods from two previously unrelated fields to create a new approach of sampling-based motion planning
exploiting guiding paths of similar shapes.

The document is on a consistently high level, it is well-written and very understandable and thus allows to focus
on a purely scientific discussion of his approach.

Questions to be asked during the defense are the following:

- You chose isometric transformations and geodesic distances to determine the similarity of objects.
Discuss the impact of included transformations on the motion planning problem. Which particular
transformations are considered similar by this definition but could arguably have a strong negative effect
on the suitability of the guiding object?

- Inyour thesis, you evaluated your approach against a variety of other motion planners. However, none of
them used guiding paths or exploited object similarities. Please discuss how you would design an
experiment to advance on the following questions:

o How does your approach compare to an approach using a guiding path for a) an arbitrary object
or b) a scaled-down version of the query object?

o How can we assess the suitability of an existing guiding path for a particular query? Can we gain
any insight over which transformations will worsen the performance and which others might
facilitate the problem?
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