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il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani 4 b S )4
narocnejsi
Hodnoceni ndroénosti zaddni zdvérecné prdce.

vevs

velkymi obrazovymi daty.

ani 11 4
Spinéni zadani splneno
Posudte, zda predloZend zdvéreéna prdce spliiuje zaddni. V komentdii pripadné uvedte body zadani, které nebyly zcela
spinény, nebo zda je prace oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zavaZnost, dopady a
pripadné i piiciny jednotlivych nedostatk.
Zadani bylo zcela splnéno, vyslednd prace plvodni zadani dokonce vyrazné presahuje. Studentovi se podafilo Uspésné pouzit
znamé metody a dokézal je integrovat do funkéniho celku a najit vhodné parametry. Vyzkousel a experimentélné otestoval
celou Fadu variant a kombinaci. Vysledna metoda dosahuje podstatné lepsich vysledkl neZ metoda plivodni. Velmi ocefiuji
objektivni porovnani vysledk( formou Gcasti v oteviené soutéZi, které ukazalo, Ze vysledky jsou velmi dobré iv
mezinarodnim srovnani.

Aktivita a samostatnost p¥i zpracovani prace A - V}"b()l'llé

vv v

Posudte, zda byl student béhem feseni aktivni, zda dodrZoval dohodnuté terminy, jestli své feSeni priibézné konzultoval a zda
byl na konzultace dostatecné pfipraven. Posudte schopnost studenta samostatné tvirci price.

Student pracoval velmi samostatné, z vlastni iniciativy se spojil s nékolika dalsimi odborniky a konzultoval s nimi rlizné
aspekty prace. To hodnotim velmi pozitivné. Vzhledem k omezenim vinou COVID19 a posunuti harmonogramu odevzdani
nebylo moZné konzultovat se mnou tak Casto a intenzivné, jak by to asi bylo vhodné.

Odborna uroven A - V)”bOl’llé

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

Odborna uroven prace je velmi dobra a podle mého nazoru vyrazné presahuje lroven o¢ekdvanou u bakalarské prace.
Student prokézal velmi dobrou znalost problematiky.

Formalni a jazykova Urovei, rozsah prace B - Velmi dobi'.e

Posudte sprdvnost pouZivdni formdlnich zdpist obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.

Prace je psana dobrou angli¢tinou a po typografické strance je téZ zdafila. Obsahuje i velmi obsahly uvod do problematiky, a
to jak z hlediska metodologie, tak i z hlediska lékai'ského. BohuZzel, text popisujici vlastni praci studenta neni dobie
strukturovan, takze neni snadné se v ném orientovat a najit potiebné informace. Text je relativné dlouhy, praci by prospélo

vvvvvv

Vybér zdroji, korektnost citaci A - V}”bOl’ll é
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Vyjddrete se k aktivité studenta pfi ziskdvdni a vyuZivani studijnich materidl k feseni zavérecné prdce. Charakterizujte vybér
pramend. Posudte, zda student vyuZil viechny relevantni zdroje. Ovéfte, zda jsou vSechny prevzaté prvky fddné odliSeny od
vlastnich vysledki a dvah, zda nedosio k poruseni citaéni etiky a zda jsou bibliografické citace tpiné a v souladu s citaénimi
zvyklostmi a normami.

Bez pfipominek.

DalSi komentéife a hodnoceni

Vyjadrete se k drovni dosaZenych hlavnich vysledki zavéreéné prdce, napf. k drovni teoretickych vysledkd, nebo k urovni a
funkénosti technického nebo programového vytvofeného ieseni, publikaénim vystupim, experimentdini zruénosti apod.
Praci povazuji za velmi zdafilou. Student prokézal velmi dobrou znalost metod hlubokého uceni pro zpracovani obrazk( i
schopnost je implementovat a pracovat systematicky s velkymi daty. Vysledkem je implementace vylep$ené metody pro
diagnostiku retinopatie, ktera dosahuje vysledkt na trovni nejlepsich znamych popsanych metod.

l1l. CELKOVE HODNOCEN{ A NAVRH KLASIFIKACE
Shriite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

PfedloZenou zavére¢nou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 31/08/2020 Podpis:
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REVIEW OF BACHELOR THESIS

Name of the student: Vojtéch Pofiz

Thesis title: Diabetic Retinopathy Detection Using Neural Networks

Name of the reviewer: Boris Flach

Institution: Czech Technical University in Prague, Faculty of Electrical Engineering

1. RESULTS OF THE WORK AND THESIS STRUCTURE

The bachelor thesis presented by Vojtéch Pofiz aims at automated diabetic retinopathy de-
tection in ophthalmoscopic eye fundus images. In particular it focuses on deep learning meth-
ods and convolutional networks as well as on methods that allow to improve their performance.

The thesis starts with an thorough description of the diabetic retinopathy disease, explains
the relevant symptoms and the underlying anatomical and physiological changes in the retina
and the blood vessel system. The next two chapters describe the current state of art of deep
learning based approaches for the detection of the disease and its stages. The authors considers
in particular the Diabetic Retinopathy Challenge 2015 (Kaggle), describes available datasets
and gives an overview on related work. The next chapters describe relevant concepts needed
for successfully training deep networks (loss functions, learning schedules, etc.) as well as
methods needed for ensembling results from different networks. In his work, the author con-
siders standard networks for classification and for regression as a baseline and develops several
methods for improving them. This includes vessel segmentation as an additional input chan-
nel and ensembling of networks learned on the same data with different loss functions. These
approaches and methods and the results achieved by them are described in the remaining part
of the thesis.

2. COMMENTS

The thesis is written in a linguistically competent way and is very well structured. Its main
strengths and contributions are in my opinion the following.

(1) It presents a pragmatically successful combined detection approach for diabetic retinopa-
thy that is very competitive.

(2) It reflects a very large amount of experimental research done by the author.

(3) Last but not least, I find it worth mentioning that the author started from an thorough expla-
nation of the disease, its related symptoms and physiological changes, which is indispensable
for a successful design of medical diagnostic tools.

The main weakness of the thesis is in my opinion its unusual length in combination with
the attempt to give an overview over all conceptual and practical details. As a result, quite a
few of them are explained on an “encyclopedic” level only. A reader familiar with them will
skip these parts and a reader without this background will not learn much. From the graduation
point of view, it remains unclear which of them are considered by the author as most important

for the considered task, thereby being worth of deeper understanding and possibly adaptation.
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The list of references is very comprehensive. Personally, I would prefer to concentrate on
most relevant work only.

3. DEFENSE QUESTIONS

Q1: The used pseudo-labelling approach (Sec. 5.8) seems to be not very well grounded.
Discuss possible well grounded approaches for semi-supervised learning that can be
used in deep learning.

Q2: Explain what is meant by “normalisation to the range [0, 1]” (Sec. 6.2.2). Why do you
think that channel-wise independent normalisation is appropriate/sufficient?

4., CONCLUSIONS

The thesis reflects an impressing amount of work performed by the author. It fulfills the
criteria of a graduation thesis. I recommend to accept the thesis for the defense. In view of
slight weaknesses mentioned above, I recommend to grade it with "B’ (very good).

Dresden, 21.08.2020 Dr.rer.nat.habil. Boris Flach



