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BAKALARSKE PRACE

BACHELOR'’S THESIS



Sledovani pohybu ryb béhem Uprav vodnich tok( téZkou technikou

Fish movements monitoring during heavy equipment operations in a watercourse
Dominika Hajdovd, VSB — Technickd Universita Ostrava

Bakalafska prace na téma sledovani pohybu ryb béhem uUprav vodnich tokl v disledku
tézké techniky je zalozena na podkladech mezinarodniho vyzkumu plisobeni tézké techniky na
Zivot v fekach ve spolupraci s CHKO. Z hlediska ochrany spolecenstva ryb je dalezité se zaméfrit i
na migracni bariéry, které vyznamné ovliviiuji vznik nové populace. Bakalarska prace se zaobira
propustnosti migracnich bariér a porovnava technicky upraveny vodni tok s ptirodé blizkym/
pfirodnim vodnim tokem.

The bachelor thesis is dedicated to fish movement monitoring during water streams
adjustment caused by heavy machinery. It is based on international study focused on impact
heavy machinery on life in streams. It is necessary to take aim at barriers, which influences
constitution of new population. The bachelor thesis occupies throughput across the barriers and
compare artificially changed stream bed with natural one.

Desktopova aplikace pro virtualniho gamifikovaného privodce vybranym
historickym objektem

Desktop application for a virtual gamified guide to a selected historical object
Radim Holub, Univerzita Palackého v Olomouci

Bakalarska prace se vénuje vytvoreni gamifikovaného privodce vybranym historickym
objektem. Vystupem prace je aplikace pro PC vytvofena v Unity. Aplikace obsahuje
vymodelované detailni 3D modely vybraného historického objektu. Dale zohledriuje uZivatelské
vstupy a moznosti volby pfibéhu. UZivatel si voli mezi hlavnim pfibéhem a rezimem prilet. Ve
vysledné aplikaci je zakomponovana dynamickda zména pocasi. UZivatel si libovolné vybira, v
jakych atmosférickych podminkach chce hrat (stfidani dne a noci, dést a snih). Gamifikovany
privodce se odehrdva na Vaclavském navrsi v Olomouci a je zasazen do 12. stoleti. Hlavni pfibéh
disponuje umélou inteligenci Al pro dynamicky pohyb NPC. Je zde doprogramovana interakce
pravé mezi NPC a hraéem ve formé dialogl a cutscén. UZivatel v hlavnim pribéhu je obohacen
nejen o historicky material, ale také pIni nejrazné;jsi ukoly a hddanky. Gamifikovany privodce je
vytvoren z pohledu tfeti osoby s moZnosti zmény kamery. Aplikace obsahuje zakladni fyziku
ovlivAujici hrace, ale i herni objekty. Vysledna aplikace je optimalizovana a spliuje tak WYSIWYP.
UzZivatel si libovolné muze nastavit grafickou narocnost.



The bachelor thesis is dedicated to the creation of a gamified guide to a selected historical
object. The output of the thesis is a PC application created in Unity. The application contains
detailed 3D models of the selected historical object. It also takes into account user inputs and
story choices. The user chooses between the main story and the fly-through mode. The resulting
application incorporates dynamic weather changes. The user freely chooses which atmospheric
conditions he wants to play in (alternating day and night, rain and snow). The gamified guide
takes place on Vaclavské navrsiin Olomouc and is set in the 12th century. The main story features
Al for dynamic NPC movement. There is interaction between the NPCs and the player
programmed in addition. It takes place in the form of dialogues and cutscenes. The user in the
main story is not only enriched with historical material, but also performs various quests and
riddles. The gamified guide is created from a third-person perspective with the possibility of
changing the camera. The application contains basic physics affecting the player, but also the
game objects. The resulting application is optimized to meet WYSIWYP requirements. The user
can set any graphical difficulty.

Tvorba klienta pro vyhledavac spojeni verejnou dopravou
OpenTripPlanner 2

Developing a client for the OpenTripPlanner 2 journey planner
Michal Potociar, Univerzita Palackého v Olomouci

Bakalarska prace se zabyva vytvorenim webového planovade spojeni verejnou dopravou
pro vybrany region CR. Serverovd ¢ast pouiivda vhodné nakonfigurovany program
OpenTripPlanner 2, data jizdnich fadl Jihomoravského kraje ve formatu GTFS od spolecnosti
KORDIS a prostorova data regionu z OpenStreetMap. Server je spoustén z lokalniho zafizeni
pomoci softwarového webového serveru Apache. Webovy klient je napsan v programovacim
jazyce Python v kombinaci s HTML. Uzivatelské rozhrani planovace obsahuje formulafové okno,
ve kterém si uzivatel vybira rlizné parametry cesty (druh prepravy, datum a cas, prijezd/odjezd)
a interaktivni mapové pole umoznujici zobrazeni vyslednych cest ve formé linie. UZivatel zadava
pocateéni misto a koneénou destinaci cesty vybérem v mapé. Planovac také obsahuje informacni
panel, ve kterém jsou statistické Udaje o vysledné cesté a detailni informace o jednotlivych
krocich cesty.

The bachelor thesis deals with the creation of a web-based public transport connection
planner for a selected region of the Czech Republic. The server part uses a suitably configured
OpenTripPlanner 2 program, timetable data of the South Moravian Region in GTFS format from
KORDIS and spatial data of the region from OpenStreetMap. The server is started from a local
device using the Apache software web server. The web client is written in Python programming



language in combination with HTML. The user interface of the planner includes a form window
in which the user selects various journey parameters (type of transport, date and time,
arrival/departure) and an interactive map field allowing the display of the resulting journeys in
the form of a line. The user enters the starting point and final destination of the trip by selecting
it on the map. The planner also includes an information panel that provides statistics on the
resulting journey and detailed information on each step of the journey.

Tvorba atlasu Ceskoslovenského opevnéni Hlué¢inska

Atlas of defence features in Hlu€in region
Ema Zurovcovd, VSB — Technickd Universita Ostrava

Cilem této bakalarské prace je vytvoreni kompletniho atlasu Ceskoslovenského opevnéni
na Hlucinsku, ktery bude obsahovat vSechny vojenské objekty na Hlucinsku, fotografie téchto
objekt(, trasy vhodné k jejich prohlidce a porovnani vysledkl méreni s dobovymi daty. Tvorba
map probéhla v prostfedi ArcGIS Pro a sestaveni atlasu v programu Microsoft Office Word. Vystup
bude publikovén v elektronické formé na serveru Valka.cz.

This thesis main goal is to create complete atlas of Czechoslovakia defence features in
Hlucin region. This atlas will contain information about all military objects in Hlucin region, photos
of them, tourist paths visitors can take and comparison of collected data with historical data.
ArcGIS Pro was used as the GIS software and the atlas was completed in Microsoft Office Word.
The publication will be accessible in electronic form on server Valka.cz.

Geoprocessingova sluzba pre aplikaciu Patrac

Geoprocessing service for Patrac application
Tomas Jasnicky, VSB — Technickd Universita Ostrava

V tejto prdci je popisana tvorba on-line geoprocessingovej sluzby, v ktorej je zabudovana
klasifikacna aplikacia krajinného pokryvu. Tato aplikacia spracovava satelitné snimky, vytvara z
nich obrazovy produkt pre dalSiu analyzu a zhodnotenie zdujmového Uzemia a uklada findlny
klasifikovany snimok na cielové datové ulozZisko. Aplikacia sa spusta cez obrazovy subor Docker a
to v on-line prostredi Amazon webovych sluzieb (AWS), prostrednictvom vygenerovaného
aplikaéného rozhrania REST-API. Praca bude vyuzitd pre dalsi rozvoj v rdmci projektu Patrac,
ktorého ucelom je vyuzivat vyspelé technoldgie a cuchové schopnosti psov pre zvysenie efektivity
vyhladavania nezvestnych osob v teréne. Projekt bol rieSeny v obdobi 2017 az 2021 s finanénou
podporou Ministerstva vnutra Ceskej republiky z programu bezpe&nostného vyskumu. Pri praci



bol pouZity programovaci jazyk Python a skriptovaci jazyk Bash, Amazon webové sluzby (AWS) a
kontajnerové sluzby Docker.

This work describes the creation of an on-line geoprocessing service, which incorporates
the classifying application of land cover. This application processes satellite images, creates an
image product for further analysis and evaluation of the area of interest, and stores the final
classified image in the target data storage. The application runs via the Docker image file in the
Amazon Web Services (AWS) online environment and is launched with generated application
interface REST-API. The work will be used for further development of the project "Patrac", which
aims to use advanced technologies and olfactory abilities of dogs for increasing effectiveness of
searching for missing persons in the field. The project was solved in the period 2017-2021 with
financial support from the Ministry of the Interior of the Czech Republic, from the security
research program. During the work there were used the Python programming language and the
Bash scripting language, Amazon Web Services (AWS) and Docker Container Services.



DIPLOMOVE PRACE

DIPLOMA THESIS



Dantovo Peklo jako ArcGIS StoryMap
Dante's Inferno as an ArcGIS StoryMap

Josef Mnzberger, CVUT, Praha

StoryMap vznikla za ucelem rekonstrukce polohy a struktury Dantova Inferna. Jednotlivé
komponenty (mapy a 3D model) byly sestaveny na zdkladé analyzy Komedie a ranych studii
vénovanych mapovani Pekla (A. Manetti, G. Galilei). DopInény vybranymi versi a doprovodnym
textem seznamuiji uZivatele s problematikou urceni lokace, tvaru a ¢lenéni Pekla. Literarni dilo z
pocatku 14. stoleti tak za pomoci modernich technologii znovuoziva v interaktivni podobé a lze
na néj nahlizet z netradi¢ni perspektivy.
https://storymaps.arcgis.com/stories/f978388543a74088991be9492258614c

StoryMap was created to reconstruct the location and structure of Dante's Inferno. Its
components (maps and 3D model) were built up on the basis of an analysis of Comedy and early
studies devoted to the mapping of Hell (A. Manetti, G. Galilei). Accompanied by selected verses
and supporting text, they let the readers follow the story of determining the location, shape and
division of Hell. The literary work dated to the beginning of the 14th century is thus revived thanks
to modern technologies and can be viewed from a non-traditional perspective.
https://storymaps.arcgis.com/stories/f978388543a74088991be9492258614c

UP Vyuzitie ArcGIS Dashboards na zobrazenie dat o pandémii
COVID-19

Use of ArcGIS Dashboards to visualize COVID-19 pandemic data

Adriana Brezni¢anova, CVUT, Praha

Magisterska praca sa zaoberd aplikaciou ArcGIS Dashboards. Predmetom je podrobny
popis funkcionality aplikacie a jej praktické vyuzitie na datach o pandémii COVID-19. ArcGIS
Dashboards okrem funkcii zvyCajnych pre webové aplikdcie umoziiuje aj nastroje na sledovanie
priebezne sa meniacich dat (dat v redlnom case), ako je to v pripade pandémie COVID-19. V
spojeni s datami o pandémii je mozné pomocou ArcGIS Dashboards zobrazit vyvoj pandémie,
najviac postihnuté, alebo naopak najmenej postihnuté ¢asti Ceskej republiky, po¢ty nakazenych,
vylie€enych a umrti ¢i informacie o ockovanych pacientoch, pripadne kapacitdch nemocnic.
Aplikacia je vyuzivana po celom svete ako na statnej, tak aj na celosvetovej Urovni. Mapa v spojeni
s grafmi uZivatelom dokaZe jednoducho priblizit aktudlnu situaciu bez dlhych textov. Cela
aplikacia zjednodusuje podavané data tak, aby tomu rozumel takmer kazdy. Preto je vyuzivana



nielen na data o pandémii, ale vyuZziva ju Siroké spektrum odvetvi. Mapové okno bolo vytvorené
pomocou aplikacie ArcGIS Pro a ndsledne exportované do online prostredia, takZze praca zahffia
proces tvorby dashboardu od hladania dat po vyslednu aplikaciu v ArcGIS Dashboards.

Master's thesis deals with the application of ArcGIS Dashboards. The subject is a detailed
description of the application's functionality and its practical use on data about the COVID-19
pandemic. In addition to the features common to web applications, ArcGIS Dashboards also
provides tools for monitoring continuously changing data (real-time data), as in the case of the
COVID-19 pandemic. In connection with data on the pandemic, it is possible to use ArcGIS
Dashboards to display the development of the pandemic, the most affected or least affected
parts of the Czech Republic, the number of infected, cured and dead or information on vaccinated
patients or hospital capacity. The application is used worldwide both on a state and global level.
The map in conjunction with graphs can easily bring the current situation closer to the user
without long texts. The whole application simplifies the data provided so that almost everyone
understands it. Therefore, it is used not only for pandemic data, but is used by a wide range of
industries. The map window was created using the ArcGIS Pro application and then exported to
the online environment, so the thesis includes the process of creating a dashboard from data
retrieval to the final application in ArcGIS Dashboards.

Casové& proménny gravitaéni signal z druZicovych drah prostorové
lokalizovany pomoci Kalmanovy filtrace

Time-variable gravity field signal form sattelite orbits spatially localized by
means of Kalman filtering

Jakub Vynikal, CVUT, Praha

Pfredmétem této prace je proménné gravitacni pole Zemé vizualizované na siti
trojuhelnikd v podobé ekvivalentni vysky vodniho sloupce. Data pro vypocet méla simulovat
redlné méreni druzicemi (GRACE, Swarm aj.), konkrétné jde o zrychleni numericky ziskané z jejich
GNSS poloh. V prostfedi Matlab byly vytvoreny rlizné metody vypoctu (véetné Kalmanova filtru)
a doslo k analyze jejich vhodnosti na zdkladé danych parametr Sumu, poctu trojuhelnikd aj.

The subject of this diploma thesis is Earth’s time-variable gravity field visualized on a
triangular network of equivalent water heights. Computation data are supposed to simulate real-
world satellite measurement (from GRACE, Swarm etc.), specifically accelerations numerically
derived from the corresponding GNSS positions. In the Matlab environment, there were created
several methods of computation (including the Kalman filter) whose performance was analyzed,
depending on numerous parameters, for example the noise magnitude, number of triangles etc.
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Tyflopriivodce po vybranych paméatkach Ceska

Guide to selected monuments of the Czechia for people with visual
impairment

Jakub Zejdlik, Univerzita Palackého v Olomouci

Diplomova prace se zabyva navrhem a tvorbou tyflopriivodce po vybranych pamatkach v
Ceské republice. Cilovou skupinou privodce jsou osoby s tézkym zrakovym postizenim a jejich
pravodci (napf. profesionalni asistenti, ¢lenové rodiny). Soucasti privodce je predstaveni
pamadtek z hlediska historie a architektury, s dlirazem na geoprostorové charakteristiky a
souvislosti. Privodce obsahuje strany pro normalné vidici osoby s podrobnym popisem a
hmatové mapy, vyuzivajici Braillovo pismo a zjednodusenou tyflografiku. Prace je rozdélena na
teoretickou a praktickou ¢ast. Teoretickd ¢ast je vénovana resersi soucasného stavu problematiky
tyflokartografie a zrakového postizeni v potfebném rozsahu pro Ucely této prace a nasledné je
zde popsan navrh struktury, obsahu a grafického zpracovani tyflopriivodce. V praktické casti je
podrobné popsan cely postup tvorby tyfloprivodce. Strany obsahujici tyflomapy jsou v privodci
vytistény pomoci specialniho pfistroje — fuzéru. Ten umoznuje tisk na specidlni mikrokapsulovy
papir s teplocitlivou vrstvou, diky ¢emuz pti zahtati vystoupi ¢erné vytisténé ¢asti nad povrch
papiru a vytvori tzv. reliéfni grafiku. Soucdsti prace je i uZivatelské testovani v praxi, a to ve
spolupraci s Ustavem specidlnépedagogickych studii PdF UP, Zakladni $kolou pro Zaky s
poruchami zraku v Praze, Gymnaziem pro zrakové postizené v Praze a s neziskovou organizaci
KAFIRA, o. p. s., kterd ma strediska v Opavé, Ostravé, Frydku-Mistku a Novém Jic¢iné. Jako zdroj
prostorovych dat byla vyuZita oteviena databaze OpenStreetMap. Tato data byla zpracovana v
programech ArcGIS Pro a QGIS, kde byly nasledné pfipraveny mapové vystupy. Grafické
zpracovani map a dalSich grafickych prvkld probéhlo v programu Adobe Illustrator CS6.
Kompletace tyfloprlivodce, véetné predtiskové pfipravy, byla provedena v prostiedi Adobe
InDesign CS6. Vysledkem diplomové prace je vytvoreny tyfloprlivodce vietné pripravy k
publikovani, a to jak ve verzi spole¢né pro vSechny pamatky, tak i pro jednotlivé pamatky zvlast.
Elektronicka verze tyfloprlivodce je dostupna na webovych strankach prace.

The diploma thesis deals with the design and creation of a guide to selected monuments
in the Czech Republic for people with visual impairment. The target group of the guide is people
with severe visual impairment and their guides (e.g. professional assistants, family members).
The guide presents monuments in terms of history and architecture with an emphasis on
geospatial characteristics and context. The guide includes pages for the normally seeing people
with a detailed description and tactile maps, using Braille and simplified tactile graphics. The
thesis is divided into theoretical and practical parts. The theoretical part is devoted to the
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research of the current state of tactile cartography and visual impairment to the necessary extent
for this work. Subsequently, the design of the structure, content and graphic design of the guide
is described. The practical part describes the whole process of creating a guide in detail. Pages
containing tactile maps are made using a special device — a fuser. The fuser enables printing on
special microcapsule paper with a heat-sensitive layer, thanks to which the black-printed parts
rise above the surface of the paper when heated and create tactile graphics. The work also
includes user testing in practice. The open database OpenStreetMap was used as a source of
spatial data. The data were processed in ArcGIS Pro and QGIS programs, and map outputs were
prepared. Graphical processing of maps and other graphic elements took place in Adobe
[llustrator CS6. The assembly of the guide, including pre-printing preparation, was performed in
the Adobe InDesign CS6 environment. The result of the diploma thesis is a created guide,
including preparation for publication, both in a version common to all monuments and for
individual monuments separately. An electronic version of the guide is available on the website
of the thesis.

Prostorova difize rodinnych pftislusnikd v odliSnych kulturach

Spatial diffusion of family members in different cultures

Pavel Mlynek, Univerzita Jana Evangelisty Purkyné

Prace popisuje jeden z moZnych pfistupl k propojeni genealogickych a geografickych
datovych soubor(l. V soucasné dobé se genealogicka data nejc¢astéji uchovavaji v tzv. GEDCOM
relacnich databazich, jejichz dalsi uziti je v kontextu ndvaznych analyz problematické. Cilem prace
je tedy vytvorit postup pro transformaci genealogickych dat a jejich implementaci do prostoru v
prostiedi ArcGIS, nasledné pak analyzovat vyvoj zmén chovani rodin v prostoru a ¢ase, a vysledky
vzajemné komparovat na pfikladu etnograficky odliSnych datovych vzork( z osad Papuy-Nové
Guineje a stfedni Evropy. V ramci analyz jsou reSeny otazky pozitivni korelace rostouci generacni
vzdalenosti s rostouci geografickou vzdalenosti a spole¢ensko-politickych faktort podminujicich
migraci v rozdilnych kulturach. Prace uvadi zobecnény koncept usporadani atributové tabulky,
jez obsahuje informace o typologii rodinnych vazeb, které jsou jinak typické pro rela¢ni databaze.
Nasledné je sestavena sada nastrojl pro vytvoreni dil¢ich procesl pro generovani prostorovych
matic rodinnych pfislusnik(l a navrzeni vizualniho zpracovani analyz v rdmci kartografickych a
infografickych vystup(.

The paper describes a GIS-based processing approach combining genealogical and
geographical datasets. Currently, genealogical data are most often stored in so-called GEDCOM
relational databases, whose further use is problematic in the context of subsequent spatial and
ethnographic analyses. For demonstration purposes, ethnographically distinct data samples from
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settlements in Papua New Guinea and Central Europe are employed to analyze patterns of
changes in family behaviour over space and time. Further analysis elaborates issues of positive
correlation between increasing generational and alternative spatial distance and socio-political
factors conditioning migration in different cultures.The paper presents a generalized concept of
attribute table layout that contains information about the typology of family relationships that
are otherwise typical for relational databases. Subsequently, a set of tools is presented that
works as a solution to partial steps for generating spatial matrices of family members together
with visual analyses design within cartographic and infographic.

Vytvoreni 3D modelu ¢asti mésta Kolin
Creation of 3D Model of Central part of the Kolin City

Tomas Brazina, VSB — Technickd Universita Ostrava

Cilem diplomové prace je vytvoreni 3D modelu centralni ¢asti mésta Kolin s dirazem na
vybrané historické objekty. Model se stane soucasti aplikace, slouzici pro turisty. Aplikaci pro
mésto Kolin vytvari Ing. David Zahradnik. Celkovy 3D model vznikl spojenim presnych modell
vybranych historickych budov v Koliné a generalizovaného 3D modelu centralni ¢asti mésta Kolin
o pfiblizné rozloze 30 ha. Detailni modely 3 objektd byly vytvofeny kombinaci
fotogrammetrickych metod (letecka a pozemni) a zpracovany v prostiedi software Agisoft
Metashape. V dohledné dobé je naplanovano vyuziti metody laserového skenovani pro vytvoreni
presného modelu Karlova namésti v Koliné. Generalizovany 3D model byl vytvoren v prostredi
open-source software Blender. Prace v Blenderu zahrnovala modelovani budov a dalsich objekt(
(vegetace, most pres feku a reka) vybrané oblasti s vyuZzitim rliznych vstupnich dat (DMR 5G, DMP
1G, katastralni mapa, data OpenStreetMap).

The aim of the diploma thesis is to create a 3D model of the central part of the Kolin city
with emphasis on selected historical objects. The model will become part of the tourist
application which is created by Ing. David Zahradnik. The overall 3D model was created by
combining accurate models of selected historic buildings in Kolin and a generalized 3D model of
the central part of the city with an approximate area of 30 hectares. Detailed models of 3 objects
were created by a combination of photogrammetric methods (aerial and ground) and processed
in the Agisoft Metashape software environment. Soon, it is planned to use the laser scanning
method to create an accurate model of Karlovo ndmésti in the Kolin city. The generalized 3D
model was created in open-source software Blender. The work in Blender included modeling of
buildings and other objects (vegetation, bridge over the river and river) of the selected area using
various input data (DMR 5G, DMP 1G, cadastral map, OpenStreetMap data).
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