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Katedra/uastav: Katedra fidici techniky

Vedouci prace: Ing. Pavel Burget, PhD.

Pracovisté vedouciho prace:  Cesky institut informatiky, robotiky a kybernetiky

Il. HODNOCENI JEDNOTLIVYCH KRITERIi
Zadani narocné;jsi
Hodnoceni ndrocnosti zaddni zavérecné prace.
Prace v sobé zahrnuje nékolik oblasti, pficemz jejich vzajemné propojeni déla z prace dost komplexni tlohu.
Studentka se musela seznamit s rlznymi aspekty programovani kolaborativniho priimyslového robota véetné
reSeni bezpecénostnich funkci, a ddle propojila znalosti ziskané béhem studia z oblasti robotiky a zpracovani
obrazu, heuristickych algoritm( a také z oblasti programovani PLC.

Splnéni zadani splnéno

Posudte, zda predloZend zdavérecnd prdce splriuje zaddni. V komentdri pripadné uvedte body zadadni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pfipadné i priciny jednotlivych nedostatkd.

Zadani bylo splnéno bez vyhrad.

Aktivita a samostatnost pfi zpracovani prace A - vyborné

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

Studentka pracovala velmi samostatné, sama si z dodané dokumentace nastudovala potfebnou problematiku a aktivné
diskutovala navrzené postupy s vedoucim prace.

Odborna uroven A - vyborné

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

Prace je velmi dobre strukturovdna a ma jasnou linku zpracovani témat, ktera na sebe navazuji a ve vysledku davaji
celkovy obraz o realizovaném reseni. Algoritmus pro hru dama je zpracovan precizné a rozsifen o moznosti volby rliznych
stupnu sloZitosti hry. Velkou pozornost vénovala studentka aplikaci zpracovani obrazu. Nejdfive implementovala
algoritmus pro obecnou kameru s vyuZitim knihovny OpenCV, kdy provadéla i experimenty s rozpoznanim vysky kamend
pro ptipad, kdy by ddma byla realizovana jako dva kameny na sobé. BohuZel pfesnost rozliSeni ve svislé ose nebyla
dostatecna, aby rozpozndvani bylo spolehlivé. Po nasazeni kamery Keyence se sle¢na Isianova zabyvala vyuZitim
strukturovaného svétla, které je u kamery k dispozici a snaZila se navrhnout takovou koncepci pracovisté, aby se pravé

s vyuZitim strukturovaného svétla podafrilo detekovat objekty ve 3D. Z dlivodu prostorového omezeni toto nebylo mozné,
a tak se finalni reseni soustredi pouze na 2D detekci. Celkové pfi feSeni Ulohy kamerového rozpoznavani slecna Isianova
pracovala velmi systematicky a zkoumala rlizné mozZnosti, aby vysledné feseni bylo co nejlepsi. Za pochvalu stoji také
navrh celkové architektury pracovisté at uz po mechanické a vizualni strance, tak pfedevsim po strance propojeni
jednotlivych komponent.

Formalni a jazykova uroven, rozsah prace A - vyborné
Posudte sprdvnost pouZivani formdlnich zdpis obsaZenych v prdci. Posudte typografickou a jazykovou stranku.
Prace je kvalitné a prehledné zpracovana v dostatecném rozsahu. Za zminku stoji velice dobra uroven anglictiny.
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Vybér zdrojti, korektnost citaci A - vyborné

Vyjadrete se k aktivité studenta pfi ziskdvdni a vyuZivani studijnich materidl( k feseni zavérecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vsechny prevzaté prvky radné
odliseny od vlastnich vysledk( a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace uplné a v souladu
s citacnimi zvyklostmi a normami.

PouZité zdroje jsou v praci dobre uvedeny a citovany.

Dalsi komentaie a hodnoceni
Vyjddrete se k urovni dosaZenych hlavnich vysledki zavérecné prdce, napf. k urovni teoretickych vysledki, nebo k trovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystupim, experimentdini zru¢nosti apod.

IIl. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Slec¢na Elizaveta Isianova pracovala celou dobu samostatné a velmi dobre spolupracovala s vedoucim prace.
Reagovala na podnéty a sama prichdzela s navrhy feseni. Jedna se o pomérné sloZité zadani, které vyzadovalo
studium nékolika oblasti. Studentka si praci systematicky rozvrhla a podle stanoveného planu pracovala béhem
celého semestru tak, aby bylo pracovisté s dostatecnym predstihem pred odevzdanim prace hotové a funkéni. To
se potvrdilo pfi mnoha akcich v Testbedu pro Prlimysl 4.0, protozZe po celou dobu od uvedeni do provozu v dubnu
2022 je pracovisté pIné funkéni a spolehlivé a neustdle pfipraveno ke hie v ddmu. Velkou pozornost také sle¢na
Isianova vénovala navrhu uzivatelského rozhrani a interakci s uzivatelem, aby si s robotem mohl damu zahrat
opravdu kdokoli.

PredloZzenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 8.6.2022 Podpis:
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I. IDENTIFICATION DATA

Thesis title: Human-robot collaboration for playing checkers
Author’s name: Elizaveta Isianova

Type of thesis : bachelor

Faculty/Institute: Faculty of Electrical Engineering (FEE)

Department: Department of Control Engineering

Thesis reviewer: Ing. Stépan P3enicka

Reviewer’s department: Kuka

Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment challenging

How demanding was the assigned project?

In the perspective of complexity of industry projects reflects the assignment the typical task for handling
application with robots. Challenging was coverage of several technical areas by one student and the
development of heuristic algorithm of the game.

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

All the goals of the thesis were achieved. The student could be more specific about the settings of safety parameters of
robot for HRC (Which safety parameters, zones, limits and why). Other tasks were fulfilled completely.

Methodology outstanding

Comment on the correctness of the approach and/or the solution methods.

The methods used are selected thoughtfuly and correctly. The student has, in addition, tested several approaches to vision
techniques. The student has tested openCV basic vision techniques and industry Keyence vision system to achieve the best
performance. The heuristic algorithm was developed correctly and was tested with great results.

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 technical level of the thesis is excellent. The thesis is understandable.

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?

English of the thesis is understandable and | have not found any mistakes. Formally the thesis seems to be ok.

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?

The selection of sources was adequate.

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.

Please insert your comments here.
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lll. 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 thesis is written correctly, goals of the thesis are achieved and the application functions as it should. We have
tested the device and have not found any problems with functionality, safety, neither intelligibility of control.

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

Date: 26.5.2022 Signature:
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