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1. HODNOCENI JEDNOTLIVYCH KRITERI{

Zadan primérné naroéné

Hodnoceni ndrocnosti zaddni zévérecné prdce.

VloZte komentar.

Spipctzedan! splnéno s mensimi
vyhradami

Posudte, zda pfedloZend zdvéreénd prdce spliiuje zaddni. V komentdii pfipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prace oproti zaddni roz$ifena. Nebylo-li zadéni zcela spinéno, pokuste se posoudit zdvaznost, dopady a
pripadné i pficiny jednotlivjch nedostatkd.
Vloite komentar.

Aktivita a samostatnost pfi zpracovéani prace C -d Obl\‘ e

vy v

Posudte, zda byl student béhem Feseni aktivni, zda dodrZoval dohodnuté terminy, jestli své Feseni pribéiné konzultoval a zda
byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tvirei prdce.

Student has been coming for meetings on a regular basis (every week), however the progress of work bé_t-\;e;nmcsnsequitive
meetings was quite small.

Odborna uroven E - dostateéné

Posudte uroveri odbornosti zdvéreéné prdce, vyuZiti znalost/ ziskanych studiem a z odborné literatury, vyuZiti podkladi a dat
ziskanych z praxe.

1) Thesis starts with description of neural network without motivation of their need -
2) Imitation learning or reinforcement learning are inadequately discribed and no formal problem

definition is provided at any part of the thesis.

3) Input and output data is not properly explained/defined.

4)) Poor conclusions made from experiments, unintelligible comparison of dgn and duelling dgn (page 42)

Formadlni a jazykova droven, rozsah prace D _ llSpOkOj iVé

Posudte spravnost pouZivdni formdinich zdpisii obsaZenych v prdci. Posudte typografickou a jazykovou stranku.
1) Graphs are blurry and of low quality, not up to standards of a university thesis.
2) The volume and detail of work/analysis is relatively poor for a masters thesis.

Vybér zdroju, korektnost citaci D _ uSpOkOj lVé
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Vyjddrete se k aktivité studenta pfi ziskdvani a vyuZivani studijnich materidli k feSeni zdvéreéné prdce. Charakterizujte vybér
prament. Posudte, zda student vyuZil viechny relevantni zdroje. Ovérte, zda jsou viechny pfevzaté prvky fddné odliseny od
vlastnich vysledki o dvah, zda nedoslo k poruseni citaéni etiky a zda jsou bibliografické citace tipiné a v souladu s citacnimi
zvyk.’ostm: a normam:

Frequent vague references : »ln some labs” P page 1 and lack of mtatlons in general

Dalsi komentéafe a hodnoceni
VyjddFete se k drovni dosazenych hlavnich vysledki zdvéreéné prdce, napf. k drovni teoretickych vysledkd, nebo k trovni a
funkénosti technického nebo programového vytvoreného fesen, publikagnim vystupam, experimentdlni zru¢nosti apod.

Vloite komentaf (nepovmne hodnocenf).

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

Student worked slowly but on a regular basis. He has somehow fullfilled the assignment of the diploma thesis, but
the work itself is poorly written.

PredloZenou zavéretnou praci hodnotim klasifikagnim stupném D - uspokojivé.

Datum: 11/06/2018 Podpis:
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Assessment of Masters’ Thesis as an External Examiner

Title: Deep Reinforcement Learning for Autonomous Off-road Driving in Sim-
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Author: Jacques Valentin

Supervisor: Karel Zimmermann, doc. Ing., Ph.D.

External examiner: Dr. Gaél Ecorchard

Fulfillment of Assigned Tasks

All assigned tasks though being of a high difficulty level have been fulfilled. The choice
of the simulator is well argumented. Both methods of machine learning have been correctly
implemented.

Resolution Methods

The neural network architecture which is used along the work is based on a publicly
available neural network which was used for self-driving cars with a monocular camera.
The network is then simplified to better fit the task at hand. This is a reasonable approach.
However, the simplification method was not explained. In particular, there is no mention
whether layers were dropped out or their depth reduced, or both. Also, it is not specified
whether only the architecture of the neural network was adapted or if the network weights
could also be used as a pre-trained network. In the thesis, two and a half pages concern
the technique of manually driving the car, probably directly through the simulator, and
trying to gather data to train the neural network. The student probably spend a lot of
time on this and wanted to explain this technique in the manuscript. According to me,
however, this part is not necessary because the method using the API is much clearer and
requires only a few lines of codes, it gives better results, and , being an API, is a more
direct way to control the simulator and get data from it. Moreover, driving a car with a
joystick rather than with the keyboard seems more practical.

Obtained Results

The results of the imitation learning are quite detailed. A few details are missing
though. In Fig. 12, the effect of the learning rate is given but the keep_prob value used for
the trainings is not given. As stated by the student himself, the results of the training with
107* and 107° are very similar. It seems to me, however, that a network obtained by slow
training but steady improvements is better than a overfitting network. This is actually
confirmed with Fig. 16 where the training had to be stopped very early before overfitting.

I miss an explanation of the behavior of the learning process for keep_prob = 0.7 in
Fig. 14. The behaviors with keep_prob = 0.6 and 0.8 are very similar and very different
from the one with keep_prob = 0.7.

At p.31 is unclear in which the previous weights were suboptimal. According to the
text, the conditions of the training Fig. 14 with keep_prob = 0.9 are the same, number of
training steps included. It is then unclear why a further training process was required and
this is confirmed by the fact that the results in Fig. 16 look very similar.



On the contrary to the results of the imitation learning, the results about reinforcement
learning are rather sparse. I admit though that the implementation of three reinforcement
learning algorithms are already a good result requiring a lot of work.

In general, it would have been intersting to show at least one example of the behavior
of the both trained algorithms by plotting the position of the vehicle on the road.

In p. 45, the student states that the training of the reinforcement learning algorithms
takes less time than the imitation learning with ADAM optimizer. I would like the student
to elaborate on this during the defense of his thesis.

Practical Requirements

The thesis is written is with very good English level and only a minimal amount of
grammatical errors could be found. There seems to be a unfinished sentence p. 17 though.

There are unfortunately a lot of stylistic errors or inconsistencies along the document
which could have been corrected in a short time. Some paragraphs have a double line
spacing for no apparent reason. Most tables are larger than the text, especially Table 1
that contains a lot of empty space. The font used in tables should be the same as in the
text or, at least, it should be consistent accross all tables. Section numbering is missing.
Chapters must start on a right odd page. Right pages must have odd numbers, not the
opposite. Page 44 has a large empty space as before a new section but page 45 does
not start with any section title. The insertion of mathematical notations within the text
provokes inconsistent line spacing.

The figures are clear and appropriate. I particularly appreciate that the plot of the
learning processes that are difficult to read in the text are also given in annexes. It is a pity
though that these plots do not use the same scale, which would facilitate the comparison
among them.

In contradiction to the overall mostly error-prone text of the thesis, the blibliography
really lacks some love:

e authors of all citations are identified by their first name and the last name is only
given as initial,

e most of the citations do not contain the type of publication, (1], [2], [6], [7], 8], [9],
[12], [13], [15], [16],

e the title of [7] is incomplete,

e wrong journal name in [3] and [4],

e [15] miss the date of publication,

e there are a lot of typographic errors:

— [1], [6] and [9] start with a period (”.”),

— [3] and [6] have a comma at the beginning of a line,

i

a period follow a comma in (8],

wrong punctuation in [9)].



General Comments and Conclusion

The presented thesis is of very good quality. The results are well presented but there
are a few points that would need to be clarified, as the different measures taken to simplify
the neural network on which this work is based. More results for the reinforcement learning
would have been welcome and both machine learning methods miss the presentation of an
example trajectory and the required statistical information associated with the presented
average results.

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

the grade

B - Very Good.

Prague, June 15, 2018 Dr. Gaél Ecorchard
CVUT, CIIRC






