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Fulfillment of Assigned Tasks

All assigned tasks have been fulfilled and the student implemented a demonstrator for
his algorithm. The ground-truth system was primitive but fulfilled the needs of reference
for the student. César proved that he can independently search for appropriate literature
and make a good use of the knowledge gained by his reading. Some big difficulties were en-
countered regarding the data quality from one the used camera, which eventually appeared
to be unsuitable for the given task, but César was able to adapt to a new camera in a short
time near the end of his thesis. During the whole period where César worked under my
supervision, he proved that he can work independently. Consultations were constructive
but César was sometimes slow to provide some of the results I wanted or implement some
of my suggestions.

Resolution Methods

The used methods are mostly known and their use was adequate. The most interesting
part of César’s work consisted in putting all the different methods together into a complete
pipeline both the the calibration of the camera and the 3D registration system. The part
that could have benefited from some automation is the preparation of the reference data,
both from CAD data and from the camera, which still requires lot of manual work and the
use of several softwares or libraries.

In the part dealing with the hand-eye calibration, the SolvePnP is applied for each
image but the details how the results from the different images are combined are missing.

In the part dealing with the description of the pipeline for 3D point-cloud registration,
it is unclear whether the filtering is applied before or after downsampling as both variants
are stated. Also there, the pass-through filter step is not clearly explained and would have
required some equations explaining it.

Obtained Results

The results are numerous and well documented. What I am missing though would
be some results of the 3D registration over the complete range of poses. Most results
concern the results of the 3D registration from the object in upright position with some
displacement in x and y directions and some rotation with a limited angle. The use of
different templates to ensure the 3D registration from random poses appears near the end
of the thesis but too succinctly.

Practical Requirements

The thesis is very well presented and well written. Figures are of good quality but the
visual quality of plots could have been improved by using a vector graphics format rather
than a bitmap image. Some of the figures are not cited, as e.g. 5.3 and 5.5. The caption



for Figure 5.6 is incorrect as it is a copy of the one for Figure 5.3. Table 6.6 is also a copy
of Table 6.5, so that non-subtential results are missing. At the top of page 52, the text
incorectly refers to Table B.1 instead of Table 6.7.

Bibliographic references are numerous and appropriate. There are, however, some er-
rors and style inconsistencies that should have been avoided in the bibliography. Refered
authors are given sometimes with the full name sometimes with abbreviations. The type
of citation is unclear for references 3 and 31. Reference 10 has no date.

General Comments and Conclusion

César accomplished a lot of work, considering the fact there was no preliminary indi-
vidual project on the subject and this work was introductory also for myself. He proved
that he can work independently on a research subject. The provided software is function-
ing, though with some limits, and was used already in a official robotic demonstration.
The provided code looks reasonnable but some inappropriate variable namings and miss-
ing comments make the code a bit difficult to maintain or improve without the student’s
help or without a deeper knownledge of the whole code. The software development and
all experiments were carried out by the student himself. The manuscript is well presented
and well structured but some little mistakes could have been avoided with another proof-
reading and a greater care should have been given to the presentation of the bibliography
references.

As a conclusion, I advise the commission to evaluate the presented Masters’ thesis with
the grade

B - Very Good.

Prague, June 7, 2019 Dr. Qaél Ecorchard
CVUT, CIIRC
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I. IDENTIFIKACNI UDAJE
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Il. HODNOCEN{ JEDNOTLIVYCH KRITERI

Zadani prémérné naroéné
Hodnoceni ndrocnosti zaddni zdvérecné prace.
Vlozte komentér.

Spinéni zadani Zvolte polozku.
Posud'te, zda pFedloZend zdvéreénd prdce splfiuje zaddni. V komentdfi pfipadné uvedte body zaddni, které nebyly zcela
spinény, nebo zda je prdce oproti zaddni rozsitena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a

The assignemnt has been fullfilled.

Zvoleny postup feseni spravny
Posudte, zda student zvolil sprdvny postup nebo metody Fedeni.
VloZte komentar.

Odborna droveii A - vyborné

Posudte uroveri odbornosti zavéreéné prace, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe.

Vlozte komentaf.

Formalni a jazykova Groven, rozsah prace A - vyborné
_Posudte sprdvnost pouZivdni formdlnich zdpisi obsaZenych v prdci. Posud'te typografickou a jazykovou stranku.

(1) Language is OK, but some implications are littlebit myopic.

Assumption ,If the robot wants to grasp an object, it has to localize object relative to itself” does not imply that the
detection has to be performed explicitly and that an exact 3D CAD model of the object has to be provided in advance.
Human are also able to collect object that they have never seen in advance.

(2) Bars on pages 36 and 37 could have been replaced by summarizing statistics (image indices has no meaning for the
reader).

Vybér zdrojh, korektnost citaci B - velmi dobfe

Vyjddfete se k aktivité studenta pfi ziskévdni a vyuZivani studijnich materidlt k feseni zavéreéné prdce. Charakterizujte

vybér pramend. Posudte, zda student vyuZil viechny relevantni zdroje. Ovérte, zda jsou vSechny pfevzaté prvky fadné

odligeny od viastnich vysledkii a dvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace tpiné a v souladu
s citaénimi zvyklostmi a normami.

Wider state-of-the-art should bave been discussed, for example discussing reactive approached for grasping, such as [1).

[1] Levine et al. Learning Hand-Eye Coordination for Robotic Grasping with Deep Learning and Large-Scale
Data Collection 2016. https://arxiv.org/abs/1603.02199

| Dal3i komentafe a hodnoceni J

1/2



CVvuT POSUDEK OPONENTA
ZAVERECGCNE PRACE

CESKE VYSOKE
UCENT TECHNICKE
V PRAZE

Vyjadrete se k urovni dosaZenych hlavnich vysledki zévérecné prdce, napf. k drovni teoretickych vysledkd, nebo k tirovni a
_funkénosti technického nebo programového vytvoieného Feseni, publikaénim vystupdm, experimentdlni zruCnosti apod.

Vlozte komentaF (nepovinné hodnoceni).

l1l. CELKOVE HODNOCENI, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE
Shriite aspekty zdvéreéné prdce, které nejvice ovlivnily Vase celkové hodnoceni. Uvedte pfipadné otdzky, které by

mél student zodpovédét pfi obhajobé zdvéreéné prdce pred komisi.
Prediozenou zivéreénou praci hodnotim klasifikaénim stupném A - vyborné.

Reasonable enginnering pipeline, described in a readable form.
Questions: Discuss possibility of using a reactive approach such as [1] for bin-picking scenario.

Datum: 3.6.2019 Podpis:
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