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Il. HODNOCENI JEDNOTLIVYCH KRITERI

Zadani narocnéjsi

Hodnocem narocnosﬂ zaddni zaverecne prdce,

~evs

reprezentaci perlpersonalm’ho prostoru a prediktivniho kddovani z neurovédy. Dile prace s Neurorobotickou platformou byla
naroéna. Zminény software je zatim spige v testovaci fazi a vzniklé problémy €asto nebylo jednoduché vyresit.

Spinéni zadani 'splnéno

Posudte, zda predloZend zdvérecnd prdce spliiuje zaddni. V komentdfi pfipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozSifena. Nebylo-li zaddni zcela spInéno, pokuste se posoudit zdvainost, dopady a
pripadné i priciny jednotlivych nedostatku.

Viechny Casti zadani byly spinény.

Aktivita a samostatnost pfi zpracovani price \A -vyborné |

Posudte, zda byl student béhem Feseni aktivni, zda dodrZoval dohodnuté termihy, jestli své FeSeni priibéZné konzultoval a zda
byl na konzultace dostateéné pfipraven. Posudte schopnost studenta samostatné tvirci prdce.

Se studentem se velmi dobre spolupracovalo. Priibézné na praci pracoval a konzultoval ji. P¥ichazel také s vlastnimi néavrhy
feseni vzniklych problém.

Odborn43 tiroveit B - velmi dobie |

Posudte tiroven odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a dat
ziskanych z praxe.

Odbornou Grovefi prace hodnotim jako velmi dobrou. Nicméné nehodnotim nejvyssm stupném A - vyborne protoze
nékteré ¢asti prace (napf. Diskuse) trochu postradaji hlub3i uvedeni kontextu nebo hlubsi rozbor.

Formaélni a jazykova Groveii, rozsah prace B - velmi dobie |

Posudte sprdvnost pouZivdni formdlnich zdpist obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.
Formalnf zapisy, typograficka a jazykova Groveri prace jsou v pofadku. V prubehu sepisovani prace se projevila studentova
minimalni zkuSenost s psanim odbornych praci a védeckym zplsobem vyjadrovani. V tomto ohledu student projevil velkou

snahu a béhem sepisovani prace se tato dovednost podstatné zlepsila.

Vybér zdroja, korektnost citaci B - velmi dobre |

Vyjddrete se k aktivité studenta pfi ziskdvani a vyuZivdni studijnich materidl k reSeni zdvérecné prdce. Charakterizujte vybér
pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vSechny prevzaté prvky iddné odliseny od
viastnich vysledkt a uvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace Upiné a v souladu s citaénimi
zvyklostmi a normami.

Student vhodné vybral relevantni zdroje a vhodnym zp(sobem je citoval. My3lenky studenta jsou fadné odliSeny od myslenek
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autor( citovanych zdroja. V praci viak mohlo byt uvedeno a rozebréano vice modelQ reprezentace peripersonalniho prostoru a
multisenzorni integrace. Nicméné ty nejrelevantnéjSi modely jsou v praci uvedeny.

Dalsi komentaFe a hodnoceni

Vyjddrete se k drovni dosaZenych hlavnich vysledkd zdvéreéné prdce, napf. k tirovni teoretickych vysledki, nebo k drovni a
funkénosti technického nebo programového vytvoreného feseni, publikacnim vystupiim, experimentdinf zruénosti apod.
Prace pfedstavila novy zplisob u€eni peripersonalniho prostoru. DosaZené vysledky vypadaji slibné a jsou dobrym zakladem
pro pokracovéni prace a zdokonaleni modelu. Pokracovani prace ma dobrou 3anci vyustit v kvalitni publikaéni vystup. Dale
bych chtél vyzdvihnout zplsob, jakym student vytvaie! potfebny software. Student b&hem tvorby softwaru vytvarel kvalitni
dokumentaci a vhodnym zplisobem pouzival verzovaci systém gitlab. Déle si dokazal samostatné poraditi s
komplikovanéjsimi problémy pfi pouZivani Neurorobotické platformy. Student také vhodné navrhnul kvantitativni hodnoceni
naucenych modelll a moZné budouci vylepseni zptisobu uceni navrhovaného modelu.

Aviak vytknul bych to, Ze porovnéni vlastnosti modelu s viastnostmi reprezentaci peripersonalniho prostoru a jejich modely
bylo diskutovano pomérné povrchné. Také bych uvital hlubsi diskusi mozného vlivu nékterych vyznamnych parametri
datasetu {napf. pomér stimul(i, které minou torzo) na uéeni.

I1l. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Shrrite aspekty zdvéreéné prdce, které nejvice ovlivnily VaSe celkové hodnocent.

Celkové hodnotim praci jako zdafilou. V praci je predstaven novy zplisob uceni reprezentace peripersonalniho
prostoru. Vzhledem k nad&jnym vysledk(im ma pokracovani modelu 3anci stat se cennym prispévkem do diskuse o
moZnych mechanismech uéeni reprezentaci peripersonalniho prostoru. Na druhou stranu odevzdana prace ma
urcité, méné zavazné nedostatky. Jako hlavni nedostatek vidim absenci hlubsiho porovnani vilastnosti modelu s
vlastnostmi reprezentaci peripersonalniho prostoru a jejich modeli. Vzhledem k tomu se pfiklanim k hodnoceni B
- velmi dobre.

PredloZenou zavéreCnou praci hodnotim klasifikalnim stupném g _yalmi dobie |

Datum: g /03/20 ‘ Podpis:
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il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment ordinarily challenging

Evaluation of thesis difficulty of assignment.

The assignment asked to become familiar with the multisensory, peri-personal space, and predictive coding framewark.

Then, the student had to modify an existing neural network to include the tactile modality and generate a dataset that could

be used to train and evaluate the modified network. Lastly, the assignment asked to compare properties of the trained

model with properties known about peri-personal space and multisensory integration. I think the assignment was very well

defined, represented a tractable yet complete problem to be solved. The assignment was far from trivial, yet also provided
_the student with all the support needed - a great Bachelor’s thesis assignment.

Satisfaction of assignment fulfiled with minor objections
Assess that handed thesis meets assignment. Present points of assignment that fell short or were extended. Try to assess
importonce, impact or cause of each shortcoming.

i find the thesis to adequately summarize existing literature and the problem at hand. i also find it very well structured and
easy to follow, even for a non-expert in neural networks. For this, | commend the author. The implementation of the dataset
and the modification to the model seem adequate. The author provides some very sound firsts experiments, These are
needed, and thus through the process we have all learned. However, the thesis falls short in providing insight as to whether
a predictive coding based neural network behaves similarly to how the brain encodes peri-personal space. That is, for
example, it would have been incredibly interesting to know if tactile predictions occur earlier when the velocity of the ball
increases. Of course, this is where the thesis was headed, just seems to have ran out of time while still debugging the
implementation of this last experiment, or how to modify either the model, their inputs, or the dataset to allow for this
experiment. The thesis has provided the foundational work and | look forward to see future developments,

I really liked the visualization showing predictions vs. actual positions of the ball and tactile stimulation. However the
visualization of the error was less appropriate. It is hard to read tables and these could have easily been replaced with
histograms for example. Another nice visualization would have been to show balt positions, directions, and velocities when
the first prediction of touch was made - like this the author could have depicted the peri-personal space surrounding the
robot.

Method of conception correct
Assess that student has chosen correct approach or solution methods.

| believe the student chose the correct methods and suggested good error measures. He also suggested thoughtful future
directions,

Technical level B - very good.

Assess level of thesis specialty, use of knowledge gained by study and by expert literature, use of sources and data goined by
experience.

The thesis reads as a first phase - pilot or debugging phase — for an eventual contribution to the published literature on
neural networks of peri-personal space. Most psychologists/neuroscientists within the field would agree that foundationally
peri-personal space is a computation of impact prediction, but there has been little formal work in this domain. | believe this
thesis can be the foundation for future published work that, 1) introduces the extended model to include the tactile
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modality and thus represents peri-personal space, and 2) conducts an array of experiments to study how peri-personal [
space changes due to different factors according to the model (e.g., velocity of incoming ball, size of ball, size of body,
direction of movement, reliability of the visual stimuli, what if there are multiple objects?, etc.}. Lastly, if the medel is made

| biological-plausible {maybe less applicable here) one could examine the inner workings of the ‘neurons’ within the model, to
make biological predictions. In summary, | believe most of the knowledge gained in the current thesis is in “know-how’ and
this will allow for exciting future work,

[ Formal and language level, scope of thesis A - excellent,
Assess correctness of usage of formal notation. Assess typographical and language arrangement of thesis.
| The thesis is well written and as | commented above, very well structured.

| Selection of sources, citation correctness A - excellent.

.| Present your opinion to student’s activity when obtaining and using study materials for thesis creation. Characterize selection
of sources. Assess that student used all relevant sources. Verify that all used elements are correctly distinguished from own

results and thoughts. Assess that citation ethics has not been breached and thot all bibliographic citations are complete and

in accordance with citation convention and standards. o B L

The references are appropriate and the student is very clear in indicating what was given to him and where his modifications

came into play. Further, the student links to online repositories where the code is made available. That is very nice to see

and a great example of being a good member of the scientific community.

Additional commentary and evaluation
Present your opinion to achieved primary goals of thesis, e.g. level of theoretical results, level and functionality of technical
or software conception, publication performance, experimental dexterity etc.
N/A

ili. OVERALL EVALUATION, QUESTIONS FOR DEFENSE, CLASSIFICATION SUGGESTION

Summarize thesis aspects that swayed your final evaluation. Please present apt questions which student should
answer during defense.

Overall | find the thesis to have successfully implemented a version of the neural network model where vision is
used to predict touch. | find that the student did a good job at designing and developing an experiment within the
neurorobotics platform. The thesis does not yet make a contribution to the field of peri-personal space, as there
has to be more extensive analyses of the behavior of the model given different environmental conditions, but
definitely sets the stage for this contribution.

Questions for the student;

- What do you think was the main issue with the velocity experiments? Are there modifications to the
model that could be made, or is the solution is how input was given and/or the number of frames?
How would you go about solving this issue to be able to compare the timing of touch predictions
given different velocities of the ball?

- Can you discuss the biological plausibility of the model implemented? One of the main advantages of
doing neural network modeling vs. e.g. experiments in humans is that you can now “open up” any
“box” {i.e., neural area) you want. Within the model, which components would you examine to gain
insight as to the implementation of peri-personal space and multisensory integration in the brain?

I evaluate handed thesis with classification grade B - very good.
Date: 22.5.2020 Signature:
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