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BAKALARSKE PRACE

BACHELOR'S THESIS



Monitorovani sezonality a vlivu El Nifio na zaplavené oblasti mokradu
Coronie a Nani pomoci radarovych dat v padsmu L

Monitoring seasonality and El Nifio impact on flooded areas of the Coronie and Nani
wetlands using L-band radar data

Denis Bastian, Universita Karlova Praha

Dalkovy prizkum Zemé predstavuje nedilnou soucdst mapovani obtizné pfistupnych
Uzemi, jako je napfiklad Amazonie. Pro mapovani mokiadl jsou zvlasté vhodna radarova data, a
to diky schopnosti vin v pasmu ,L“ penetrovat koruny strom(. Tuto vlastnost lze vyuZit pfi
klasifikaci krajinného pokryvu, jak ukazuje i tato prace vyuZivajici data ALOS-2 PALSAR-2 pro
mapovani vlivu jevu El Nifo na mokrady Coronie a Nani mezi lety 2020-2024. Tyto mokrady se
nachazeji v severozapadni ¢asti Surinamu, tedy na severnim okraji Amazonie. Vedle toho si prace
klade za cil také prozkoumat metody vhodné pro snimani hydrologického cyklu. V této préci byl
pouzit klasifikdtor Random Forest k urceni tfech tfid krajinného pokryvu (zaplavena vegetace,
oteviend vodni hladina, nezaplavend vegetace) a ndsledné tvorbé ¢asové série. Celkova pfesnost
klasifikace byla (pfi porovnani s in-situ daty) 56,3 %, zatimco pfi vizualnim porovnani s optickymi
snimky cinila 69,6 %. Vysledné byly viditelné zmény rozsahu zaplaveni v ramci celého Uzemi,
pficemzZ béhem obdobi ovlivnénych jevem EI Nifio byl rozsah zaplavenych ploch vyrazné mensi.
Tato prace mlze pomoci pfi odhadu mnoiZstvi uhliku v oblasti nebo jako muze poslouzit jako
zaklad dalSich praci v této oblasti.

Remote sensing is one of the key components of mapping highly inaccessible areas, such
as the Amazon region. Due to the ability to penetrate tree canopies, radar data in L-band are a
very useful tool for mapping wetlands. This feature can be utilized in land cover classification, as
shown by this work, which focuses on the use of ALOS-2 PALSAR-2 data to map the impact of El
Nifilo on the Coronie and Nani wetlands between 2020-2024. These wetlands are located in
Suriname, particularly in the northernmost part of the Amazon region. In addition, another goal
of this work is to explore alternative methods applicable to hydrological cycle monitoring. This
work utilises Random Forest classifier to determine three land cover classes (flooded vegetation,
open water, non flooded vegetation) and to create a time series. The overall accuracy compared
with in-situ data reached 56.3%, while visual comparison with optical data resulted in accuracy
of 69.6%. Nevertheless, it was possible to observe the changes in the flood extent across the
whole mapped region. The flood extent was significantly lower during time period influenced by
El Nifio. This work can help estimate carbon stocks in this area and can be used as a basis for
future studies in this region.



Navrh implementace projektu MapAnt pro tvorbu map pro orientacni béh
v Cesku

Implementation of the MapAnt project methods for creating maps for orienteering
in Czechia

Josef Kubecek, Univerzita Palackého v Olomouci

Bakalafska prace se zaméfruje na automatizaci procesu tvorby map pro orientacni béh
sddrazem na zpracovani volné dostupnych datovych sad v Cesku. Metodika vybé&ru dat
a technického fesSeni vychazi z jiz existujicich, podobnych praci, které byly vytvoreny pro realizaci
projektu MapAnt. Prdce implementuje principy téchto praci na data leteckého laserového
skenovéni a na datové sady dostupné v Cesku. Zpracovani dat probihd pomoci skriptu napsaného
v jazyce Python. Filtrace atribut(l a tagl ZABAGED® a OpenStreetMap vychazi ze znakového klice
ISOM 2017-2. Na zakladé filtrace a testovani vystupnich map pak vznikne optimalni kombinace
vstupnich dat, kterd umoznuje vykresleni co mozna nejlepsiho vystupu.

Prace se zaméfuje i na hodnoceni datovych zdroju a zohledruje variabilitu lokalit. Proto
je vystupem aplikace s grafickym rozhranim, kterd umoziuje generovani mapy pro vybrané uzemi
a Upravu vstupnich parametr( pro docileni co mozna nejlepsiho vystupu. Na zakladé porovnani
map vytvorenych pomoci aplikace s referencni mapou, vytvorenou tradi¢nim zplisobem, byla
formulovana doporuceni tykajici se vybéru datovych sad a jejich vrstev a atributl. Doporuceni
berou v potaz potfeby map pro orienta¢ni béh a rozliénost charakteristickych lokalit v Cesku a
jsou tak obecné aplikovatelné. Mapovy vystup je predpfipraven tak, aby bylo mozné s nim naddle
pracovat v jinych softwarech vyuzivanych pfi tvorbé map pro orientacéni béh.

This bachelor’s thesis focuses on automating the process of creating maps for
orienteering, with an emphasis on processing freely available datasets in the Czech Republic. The
methodology for data selection and the technical solution are based on existing, similar works
created for the MapAnt project. This thesis applies the principles of those works to aerial LIiDAR
data and to datasets available in the Czech Republic. Data processing is performed using a script
written in Python. The filtering of ZABAGED® and OpenStreetMap attributes and tags is based on
the ISOM 2017-2 specification. Based on the filtering and testing of the output maps, an optimal
combination of input data was determined, which allows for the rendering of the best possible
output.

The work also focuses on evaluating data sources and considerates the variability of
locations. Therefore, the output is an application with a graphical interface that allows for the
generation of a map for a selected area and the adjustment of input parameters to achieve the



best possible output. Based on a comparison of maps created using the application with a
reference map created using traditional methods, recommendations were formulated for the
selection of data sets and their layers and attributes. The recommendations also considerates
the needs of orienteering maps and the diversity of characteristic locations in the Czech Republic
and are thus generally applicable. The map output is pre-prepared so that it can be further
processed in other software usualy used for creating orienteering maps.

Digitalni atlas pfemény krajiny v oblasti Kladna

Digital atlas of landscape transformation in the Kladno area

Ondfej Kusak, Universita Karlova Praha

Cilem této bakalarské prace je vytvoreni webové aplikace prezentujici vektorovy mapovy
model vymezeného Uzemi mésta Kladna v péti vybranych historickych obdobich 1874, 1933,
1953, 1993 a 2022. Vytvoreny vektorovy model umozZni zndzornéni a porovnani krajinnych a
urbannich struktur mésta v jednotlivych obdobich. Soucasti prace bude rovnéz fyzickogeograficka
a sociogeograficka analyza, ktera poskytne hlubsi pohled na sledované Uzemi. Teoreticka ¢ast se
zaméfi na detailni popis historického vyvoje mésta Kladna, ktery bude tvofit teoreticky zaklad pro
naslednou praktickou ¢ast. Praktickd ¢ast zahrnuje analyzu vyuziti ploch, tvorbu potfebnych dat
a jejich prezentaci prostfednictvim webové aplikace, jez bude slouzit jako finalni vystup prace.
Aplikace bude obsahovat klicové

The aim of this bachelor's thesis is to develop a web application presenting a vector map
model of a defined area of the city of Kladno in five selected historical periods 1874, 1933, 1953,
1993, and 2022. The created vector model will allow for the visualization and comparison of the
landscape and urban structures of the city across the different periods. The thesis will also include
a physical-geographical and socio-geographical analysis providing a deeper insight into the
studied area. The theoretical part will focus on a detailed description of the historical
development of the city of Kladno, forming the theoretical basis for the following practical
section. The practical part involves an analysis of land use, the creation of the necessary data,
and its presentation through the web application, which will serve as the final output of the
thesis. The application will include key information from both the theoretical and practical parts,
complemented by illustrative images and accompanying texts.



Casoprostorova optimalizace zdrojd elektfiny pro vyrobni podnik

Spatiotemporal optimization of electricity sources for a manufacturing company

Adam Johann Luzar, VSB — Technickd Universita Ostrava

Prace se zabyva vyuZitim obnovitelnych zdroji energie v postindustridlnim uGzemi
karvinské ¢asti Ostravsko-karvinského reviru. Cilem je identifikovat plochy vhodné pro instalaci
fotovoltaickych a vétrnych elektraren a vytvofit zjednoduseny simulacni model vyroby elektrické
energie zohlednujici prostorové a ¢asové aspekty. Vymezeni ploch vychazi z prostorové analyzy
v prostiedi ArcGIS Pro, ktera zohledruje solarni iradiaci, sklon a orientaci svaha, vétrny potencial
a omezeni vyplyvajici z vyuZziti Uzemi. Zajmové uzemi je rozdéleno do deviti lokalit odpovidajicich
byvalym téZzebnim oblastem. Na zdkladé meteorologickych dat jsou vytvoreny casové fady
vyroby, které jsou porovnany s modelovanym odbérem vyrobniho podniku. Vysledky ukazuji vyssi
potencial fotovoltaickych systém( a potvrzuji, Ze klicovym faktorem efektivniho vyuziti
obnovitelnych zdroju je ¢asovy nesoulad mezi vyrobou a spotfebou. Vyznamnou roli pfitom hraje
vyuziti akumulace energie.

This thesis examines the use of renewable energy sources in the post-industrial area of
the Karvina region within the Ostrava—Karvind Coal Basin. The objective is to identify suitable
areas for photovoltaic and wind power installations and to develop a simplified simulation model
incorporating spatial and temporal aspects of electricity generation. The analysis is based on
spatial data processing in ArcGIS Pro, considering solar irradiation, slope and aspect, wind
potential, and spatial constraints related to land use. The study area is divided into nine locations
corresponding to former mining sites. Time series of electricity generation are derived from
meteorological data and compared with a modeled industrial consumption profile. The results
indicate a higher potential for photovoltaic systems and confirm that the key limiting factor is the
temporal mismatch between generation and consumption. The findings highlight the importance
of energy storage for improving system efficiency.

Analyza vodstva na Vogtové mapé Cech z roku 1712
Analysis of the watercourses on Vogt's map of Bohemia from 1712

Tereza Mackova, Universita Karlova Praha

Tato bakalarska prace se zabyva sémiotickou, obsahovou a hydrografickou analyzou
Vogtovy mapy Cech z roku 1712, kterd patfi mezi nade vyznamna samostatna kartografickd dila
18. stoleti. Hlavni zdmér prace je analyzovat zpUsob znazornéni vodnich tok(i v mapé a porovnani



se soucasnou ficni siti. Prace si klade za cil zjistit, do jaké miry je historické zobrazeni pfesné a
jaké prvky autor pfi zobrazeni vodstva upfednostnil.

V teoretické ¢asti je popsan autor mapy, okolnosti vzniku a dale zakladni informace o
obsahu mapy a zplsobu kartografického zndzornéni. Podrobnéji jsou popsany body, které jsou
vyuzity u praktické ¢asti.

Prakticka ¢ast se zabyva analyzou vodnich tokd, jejich pojmenovanim a priibéhem toku v
mapé. Dale samotnou hydrografickou analyzou, ktera se zaméruje na Ctyfi zakladni parametry:
fad vodniho toku podle Graveliova klasifika¢niho systému, délku vodniho toku, hustotu Fiéni sité
a krivolakost. Veskeré analyzy byly provedeny pomoci nastroji GIS v prostfedi ArcGIS Pro.
Vysledky, v€etné digitalizované sité tokd a polohy symbol(, byly integrovany do webové mapové
aplikace. Aplikace umoZiiuje porovnavani historickou s aktudlnim stavem. UZivatelé tak mohou
sami prozkoumat digitalizovany tok a jejich ziskané atributy.

This bachelor thesis focuses on the semiotic, content-based, and hydrographic analysis of
Vogt's map of Bohemia from 1712, which is one of the most significant independent cartographic
works of the 18th century. The main objective of the thesis is to examine the representation of
watercourses in the map and to compare them with the present-day river network. The thesis
aims to determine the extent to which the historical depiction is accurate and which elements
the author prioritized when representing the water features.

The theoretical part introduces the author of the map the historical context of its creation
and provides basic information about the map's content and cartographic representation. It also
elaborates on specific aspects that are further used in the practical part.

The practical part is dedicated to the analysis of watercourses, including their naming,
course depiction in the map, and the hydrographic analysis itself. The analysis focuses on four
fundamental parameters: stream order according to Gravelius’s classification system, stream
length, drainage density, and sinuosity. All analyses were performed using GIS tools in the ArcGIS
Pro environment. The results, including the digitized stream network and the positions of
symbols, were integrated into a web map application. This application enables a comparison
between the historical and current states, allowing users to independently explore the digitized
watercourses and their acquired attributes.



Zptistupnéni turisticky zajimavé lokality osobam s pohybovym omezenim
pomoci online nastroju

Making a touristic location accessible to people with mobility restrictions using

online tools
St&pan Malek, Univerzita Jana Evangelisty Purkyné Usti nad Labem

Tato bakaldfska prace se zabyva zpfistupnénim turisticky zajimavych lokalit osobdm s
pohybovym omezenim pomoci online nastrojd. Hlavnim cilem je analyzovat mozZnosti vyuziti
modernich technologii, jako jsou interaktivni mapy, 3D modelovani a virtudlni realita, k
prezentaci lokalit a usnadnéni pfistupu osobam se snizenou mobilitou. Prace se zaméruje na
rizné metody vizualizace turistickych oblasti, véetné leteckych a panoramatickych snimkd,
sférickych fotografii a laserového skenovani. Dale se vénuje moznostem publikace téchto dat na
digitalnich platformach a tvorbé interaktivnich prezentaci. Vystupem je navrh efektivniho
systému pro digitalni prezentaci turistickych lokalit s dlrazem na pfistupnost. Studie tak pfispiva
k diskusi o inkluzivnim turismu a digitalni dostupnosti turistickych cild.

This bachelor’s thesis focuses on making touristically attractive locations accessible to
people with mobility impairments using online tools. The primary goal is to analyze the potential
of modern technologies, such as interactive maps, 3D modeling, and virtual reality, to present
locations and facilitate access for individuals with reduced mobility. The thesis explores various
methods of visualizing tourist areas, including aerial and panoramic images, spherical
photography, and laser scanning. Furthermore, it examines the possibilities of publishing this
data on digital platforms and creating interactive presentations. The outcome is a proposal for
an efficient system for the digital presentation of tourist sites, emphasizing accessibility. This
study contributes to the discussion on inclusive tourism and the digital accessibility of tourist
destinations.

Vyvoj webové mapové platformy pro vizualizaci pocitovych map mésta
Olomouce

Development of a web mapping platform for visualising emotional maps of the city
of Olomouc

Tomas Polak, Univerzita Palackého v Olomouci

Bakalarska prace se zaméfruje na harmonizaci pocitovych dat, jejich vizualizaci formou
webovych map a aplikaci a jejich publikaci v ramci otevienych dat.
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Teoretickou ¢ast tvofi Uvod do pocitového mapovani a popis kartografickych metod
vyuzivanych pfi vizualizaci pocitovych dat. Obsazena je také reSerSe portdllu otevienych dat a
zpUsobu jejich publikace. Duraz je kladen na lokalni trendy a zakonné povinnosti v ramci otevirani
dat.

V praktické casti je nejprve popsan postup harmonizace datovych sad. Data jsou
sjednocena, anonymizovana a redukovana o prvky vyskytujicich se mimo okoli Olomouce.
Upravené vrstvy jsou ndsledné vyuZity k tvorbé interaktivnich map, kterd probihd na zakladé
reSerSe obdobnych projektl. Portdl je vytvofen v prostfedi cloudové platformy ArcGIS Hub.
Mapova platforma je propojena s olomouckym datovym portalem poskytujicim oteviena data.
Vysledny portal slouzi k prezentaci pocitovych dat v uzZivatelsky privétivé formé s moznosti jejich
dalsi archivace a otevirani Siroké skale uzivatel.

The main points of the bachelor thesis are emotional data harmonization, visualization of
these data in the form of web maps and applications and their publication as open data.

The theoretical part of the thesis consists of the basics of emotional mapping and the
description of the methods of cartography used to visualize emotional data. Research on open
data portals and the ways of publishing them is also included. The emphasis is placed on the local
trends and the administration concerning the process of opening data.

In the practical part, at first, the technique used to harmonise the datasets is described.
The data are unified, anonymized and shed of features not located within the proximity of
Olomouc. The edited datasets are then used in the process of creating interactive maps which is
according to the research and the inspiration from other similar projects. The data portal is
realized using the cloud platform ArcGIS Hub. The map platform is connected to the open data
portal of Olomouc. The final portal is used to display the emotional data in a user-friendly way
with the option of their filing and opening to a wide range of users.

11



Casoprostorova variabilita povrchové teploty vybranych funkénich typd
méstské zelené v Ostravé

Spatiotemporal Variability of Land Surface Temperature of Selected Functional
Types of Urban Greenery in Ostrava

Klara Stverak, Ostravskd univerzita

Pfedkladand bakalarska prace se zabyva problematikou povrchového tepelného ostrova
mésta (SUHI) a termoregulacnim potencidlem vybranych funkcnich typl méstské zelené. Cilem
prace je analyzovat Casoprostorovou variabilitu povrchové teploty (LST) Sesti funkcnich typU
zelené v Ostravé béhem tfi letnich teplotné extrémnich udalosti a zhodnotit vliv okolni zastavby
i abiotickych parametr(i na tyto teploty. K dosazZeni cile bylo vyuZito metod pasivniho dalkového
prazkumu Zemé (DPZ) za pouziti termalnich snimk( pofizenych druzici Landsat 8, které byly dale
zpracovany v cloudovém prosttedi Google Earth Engine (GEE) a podrobeny statistické analyze na
standardizovaném vzorku 44 ploch zaclenénych do Mistnich klimatickych zén (LCZ). Zjisténé
vysledky ukazuji, Ze nejefektivnéjsi ochlazovani vykazuji funkéni typy prirodé blizka zeler a
méstska divocina, pficemzZ jejich ucinek je maximalizovan v synergii s vodnimi prvky. Zelen
obytnych prostor generuje plosny ochlazovaci efekt srovnatelny s parkovou zeleni, zatimco
nejslabsi termoregulaéni potenciadl byl zaznamendn u zelené obcanské vybavenosti. Analyza
potvrdila silnou negativni korelaci LST s vitalitou vegetace (NDVI) a silnou pozitivni korelaci s
hustotou zastavby (NDBI). Vliv 3D parametr(, jako je vyska zelené (CHM), faktor vyhledu na
oblohu (SVF) ¢i Drsnost povrchu, se na pouZitém prostorovém meéfritku ukazal jako statisticky
nevyznamny. RovnéZ se potvrdilo, Ze ochlazovaci schopnost vegetace vyznamné klesa v
kompaktni zastavbé (LCZ 2). Prace pfindasi termoregulacni analyzu zelenych ploch v Ostravé a
zdUraznuje nutnost systematického budovani integrovanych modro-zelenych siti, revitalizaci
zelené obcanské vybavenosti a podporu vysadby zelené obytnych prostor k efektivnimu snizovani
SUHI ve méstech.

This bachelor’s thesis examines the issue of the urban surface heat island (SUHI) and the
thermoregulatory potential of selected functional types of urban greenery. The aim of the thesis
is to analyze the spatiotemporal variability of land surface temperature (LST) for six functional
types of green space in Ostrava during three summer heatwave events and to assess the
influence of surrounding buildings and abiotic parameters on these temperatures. To achieve
this objective, passive remote sensing methods were employed using thermal images acquired
by the Landsat 8 satellite, which were further processed in the Google Earth Engine cloud environ
ment and subjected to statistical analysis on a standardized sample of 44 areas incorporated into
Local Climate Zones (LCZ). The findings show that near-natural greenery and urban wilderness
provide the most effective cooling, with their effect maximized in synergy with water features.
Greenery in residential areas generates a cooling effect comparable to that of park greenery,

12



while the weakest thermoregulatory potential was observed in greenery associated with public
amenities. The analysis confirmed a strong negative correla tion between LST and vegetation
vitality (NDVI) and a strong positive correlation with building density (NDBI). The influence of 3D
parameters, such as vegetation height or the sky view factor, proved to be statistically
insignificant at the spatial scale used. It was also confirmed that the cooling capacity of vegetation
decreases significantly in compact urban areas. This study provides an analysis of green spaces in
Ostrava and emphasizes the need for the systematic development of integrated blue-green
networks, the revitalization of green spaces in public facilities, and the promotion of greening in
residential areas to effectively reduce SUHI in cities.

Testovani vhodnosti pouziti barev pro tisk multibarevnych 3D hmatovych
modell pro osoby s tézkym zrakovym postizenim

Testing the suitability of using colors to print multi-color tactile 3D models for
people with severe visual impairment

Martin Zabransky, Univerzita Palackého v Olomouci

Hlavnim cilem bakalafské prace je zhodnotit vhodnost pouziti barev pribliZujicich se
realité pfi vicebarevném 3D tisku modell pro osoby s téZzkym zrakovym postizenim. Teoreticka
Cast se pro Uspésné naplnéni tohoto cile vénuje moznostem 3D tisku se zamérenim na
vicebarevny a specifikim vizualizaci pro osoby se zrakovym postizenim. V této souvislosti
rozebira rlizné typy zrakovych vad a vyuziti barev v tyflografice a tyflokartografii. Soucasti je i
reSerse dosavadnich praci, které se touto problematikou zabyvaly, a to jak z jinych pracovist, tak
primo z Katedry geoinformatiky Univerzity Palackého v Olomouci.

Prakticka ¢ast popisuje proces tvorby 3D modell od jejich prvotniho navrhu az po tisk na
vicebarevné tiskarné. Nasledné bylo navrieno a realizovdno uzivatelské testovani, které
porovndvalo vhodnost modell v realistickych barvach s modely v barvach kontrastnich. Ziskané
poznatky byly analyzovany a poslouzily k vyvozeni zavérl ohledné vnimani realistickych barev
cilovou skupinou. Tato zjisténi se stala zakladem pro vytvoreni praktického manualu, ktery nabizi
doporuceni pro vhodnou volbu barev pfi vicebarevném tisku.

The primary objective of this bachelor thesis is to evaluate the suitability of using colors
closely approximating reality in multicolor 3D printing of models for individuals with severe visual
impairments. To achieve this objective, the theoretical section examines 3D printing capabilities,
with a focus on multicolor printing and the specifics of visualization for the visually impaired.

13



Within this context, the thesis analyzes various types of visual impairments and the application
of color in typhlography and typhlocartography. It also includes a comprehensive review of
previous research addressing this issue, encompassing both international studies and work
conducted at the Department of Geoinformatics at Palacky University Olomouc.

The practical section details the process of creating 3D models, from initial design to
multicolor printing. Subsequently, user testing was designed and conducted to compare the
effectiveness of models in realistic colors against those in high-contrast colors. The results were
analyzed to draw conclusions regarding the target group’s perception of realistic colors. These
findings served as the basis for a practical manual providing recommendations for the
appropriate selection of colors in multicolor 3D printing.
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Hodnoceni prostorové presnosti GNSS trajektorii v ArcGIS Pro

Evaluating the Spatial Accuracy of GNSS Trajectories in ArcGIS Pro

Katefina Blazkovd, Univerzita obrany Brno

Prispévek predstavuje metodiku pro hodnoceni a validaci prostorové presnosti
nizkondkladovych GNSS pfijimacl pfi dynamickém pohybu. Jddrem Feseni je jednotny analyticky
workflow v prostiedi ArcGIS Pro, ktery sjednocuje datové struktury, zajistuje Casoprostorovou
ndvaznost testovanych zdznamd na referencni méfeni a umoznuje kvantifikovat charakter i
velikost odchylek.

Postup zahrnuje prevod a harmonizaci trajektorii (napf. z GPX) do vhodného
soufadnicového systému, CiSténi a vicestupriovou filtraci k potlaceni hrubych chyb a anomdlii.
Klicovym krokem je ¢asova i prostorova synchronizace s referencni trajektorii, kterd umozni
,bod—bod“ porovnani v totozném case, a tim i zachyceni vlivu latence zafizeni.

Na zakladé sparovanych dat jsou odchylky vyjadieny pomoci vektorli posunu a déle
analyzovany vici referenc¢ni ose pohybu. Metodika umoznuje rozlisit pficnou a podélnou slozku
chyby a soucasné vyhodnotit vliv Sumu na délku a tvar trajektorie.

Vystupy zahrnuji mapovou vizualizaci chyb a souhrnné statistiky (napf. distribucni
charakteristiky a porovnani scénara prostredi), které podporuji interpretaci vysledk( a porovnani
rdznych zafizeni.

Navrzeny workflow je pouZzitelny pro standardizované testovani GNSS senzor( a tracker(
napric typy prostredi (oteviené prostranstvi, les, méstska zastavba) a mlze slouzit jako podklad
pro rozhodovani o vhodnosti konkrétniho zafizeni pro provozni nasazeni.

This paper presents a methodology for evaluating and validating the spatial accuracy of
low-cost GNSS receivers under dynamic conditions. The core contribution is a unified analytical
workflow in ArcGIS Pro that harmonizes input data, ensures spatiotemporal consistency with a
reference trajectory, and enables a robust quantification of positional deviations.

The workflow includes trajectory conversion and harmonization, data cleaning, and multi-
step filtering to suppress gross errors and anomalies. A key step is spatiotemporal
synchronization with reference measurements, enabling exact point-to-point comparison at
identical timestamps and helping capture the effect of device latency.

Based on the paired datasets, deviations are expressed as displacement vectors and
analyzed with respect to a reference movement axis. The method supports separating cross-track
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and along-track components and assessing how measurement noise affects trajectory shape and
length.

The results include map-based visualization of errors and summary statistics suitable for
comparing devices and testing scenarios.

The proposed workflow supports standardized testing of GNSS sensors and trackers
across different environments (open sky, forest, urban areas) and can inform decisions on device
suitability for operational use.

Variabilita teploty vzduchu béhem inverznich situaci v zimnim obdobi

Air temperature variability during inversion situations in winter

Véclav Hojka, Univerzita obrany Brno

Diplomova prace analyzuje variabilitu pfizemni teploty vzduchu v ¢lenitém terénu
Drahanské vrchoviny se zaméfenim na zimni radiacni inverze. Hlavnim cilem byla validace
numerického modelu ALADIN, ktery v uzavienych depresich vykazuje omezenou presnost pfi
predikci extrémniho ochlazovani. Vyzkum vychazel z vlastniho méreni siti osmi teplotnich loggerf
ve vertikalnim profilu lokality RychtaFov a srovnani se stani¢nimi daty CHMU a aerologickymi
sondazemi z Prostéjova. Vysledky potvrdily, Zze zatimco ve volné atmosféfe model odpovida
realité, v prizemni vrstvé udoli Velké Hané dochazi k tvorbé mrazovych jezer, kterd model
nadhodnocuje v priméru o 4 az 6 °C. Ani zjemnéni rastru modelu na 1 km nedokdazalo plné
postihnout dynamiku stagnujiciho studeného vzduchu, coz zd(raziiuje nutnost zohlednéni
mikroklimatickych procesl pro potfeby meteorologického zabezpeceni resortu obrany.

This master’s thesis analyzes ground-level air temperature variability in the rugged
terrain of the Drahany Highlands, focusing on winter radiation inversions. The primary objective
was to validate the ALADIN numerical weather prediction model, which exhibits limited accuracy
in capturing extreme cooling within closed terrain depressions. The research is based on field
measurements using a network of eight temperature loggers in a vertical profile near Rychtarov,
compared with CHMI station data and aerological soundings from Prostéjov. The results
confirmed that while the model performs accurately in the free atmosphere, it fails to capture
the formation of frost hollows in the Velka Hana valley, overestimating minimum temperatures
by an average of 4 to 6 °C. Even refining the model resolution to 1 km did not fully represent the
dynamics of stagnant cold air, highlighting the necessity of incorporating microclimatic processes
for meteorological support within the defense sector.
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Geofyzikalny prieskum a analyza diatkovych snimok pre optimalizaciu
sanacnych opatreni skladky odpadu

Geophysical Survey and Remote Sensing Data Analysis for Optimization of Landfill
Remediation

Adriana Nemcova, VSB — Technickd Universita Ostrava

Ucinnost rekultivaénej tesniacej vrstvy sklddok odpadu je rozhodujlca pre obmedzenie
prenikania kontaminantov do okolitého prostredia. Degradacia tejto vrstvy méze viest k zniZeniu
ochrannej funkcie skladky, preto je nevyhnutné monitorovat jej technicky stav pomocou
vhodnych metéd. Praca sa zaoberd hodnotenim stavu a funkénosti vrchnej tesniacej vrstvy
skladky odpadu v Zivoticich u Nového Ji¢ina. Hlavnym ciefom préace bolo identifikovat zény
skladky s predpokladanou degradaciou tesniacej vrstvy a overit moznosti ich detekcie pomocou
geofyzikalnych metdd a metdd dialkového prieskumu Zeme (DPZ). Plosné hodnotenie skladky
bolo realizované metdédou dipdlového elektromagnetického profilovania (DEMP), zatial ¢o
detailny obraz podpovrchovych pomerov poskytla metdda elektrickej rezistivnej tomografie
(ERT). Na doplnenie hodnotenia boli spracované multispektralne snimky Sentinel-2, z ktorych boli
vypocitané spektralne indexy NDMI a NDWI charakterizujice vlhkost v povrchovych vrstvach
pody. Geofyzikalne data a Udaje DPZ boli vzdjomne korelované, ako aj porovnané s archivnymi
meteorologickymi Udajmi a udajmi z kopanych sond. Na zdklade vykonanych analyz bola
identifikovand zéna s predpokladanou degradaciou tesniacej vrstvy s rozlohou takmer 3 ha.
Vysledky poukazali na vhodnost kombinacie geofyzikdlnych metdd a DPZ pri monitorovani
technického stavu sklddok odpadu, pricom zaroven odhalili obmedzenia jednotlivych pristupov.

The effectiveness of the reclamation sealing layer of waste landfills is crucial for limiting
the migration of contaminants into the surrounding environment. Degradation of this layer can
lead to a reduction in the protective function of the landfill, therefore it is essential to monitor
its technical condition using appropriate methods. This thesis focuses on the assessment of the
condition and functionality of the upper sealing layer of the landfill in Zivotice near Novy Ji¢in.
The main objective was to identify zones of the landfill with presumed degradation of the sealing
layer and to evaluate the possibilities of their detection using geophysical methods and remote
sensing techniques. The areal assessment of the landfill was performed using dipole
electromagnetic profiling (DEMP), while a detailed image of subsurface conditions was provided
by electrical resistivity tomography (ERT). To complement the evaluation, multispectral Sentinel-
2 imagery was processed and spectral indices NDMI and NDWI, characterizing moisture in surface
soil layers, were calculated. Geophysical data and remote sensing results were mutually
correlated and compared with archival meteorological data and data from test pits. Based on the
performed analyses, a zone with presumed degradation of the sealing layer with an area of nearly
3 ha was identified. The results demonstrated the suitability of combining geophysical methods
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and remote sensing for monitoring the technical condition of waste landfills, while also
highlighting the limitations of individual approaches.

Tvorba a testovani mapy ovladané pohybem oci

Development and testing of gaze controlled map interface

Katerina Sazimova, Univerzita Palackého v Olomouci

Vyuziti technologie sledovani pohybu odéi (eye-tracking) predstavuje alternativni pristup
pro interakci s webovymi mapovymi aplikacemi. Zatimco v kartografii je eye-tracking tradi¢né
pouzivan predevsim pro analyzu vizualni pozornosti a hodnoceni pouzitelnosti map, tato prace
se zaméruje na jeho vyuziti v roli aktivniho ovladaciho prvku. Hlavnim cilem bylo navrhnout a
implementovat webovou mapu, kterd vyuzivd pohled jako vstupni modalitu, a ndsledné ovéfit
efektivitu bezkontaktniho ovladani mapy v porovnani s tradi¢ni interakci pomoci mysi.

Teoretickd c¢ast prace shrnuje poznatky z oblasti interakce c&lovék-pocitac, principy
fungovani eye-trackingu a specifika o¢nich pohybu v kontextu interakci se systémem zaloZzenym
na pohledu. Praktickd ¢ast popisuje vyvoj péti variant mapovych rozhrani, které kombinuji prvky
ovladani pomoci mysi a pohledu, v prostfedi standardnich webovych programovacich jazykl a s
vyuZitim knihovny MaplLibre GL JS. Propojeni s eye-trackingovymi brylemi Pupil Labs Neon
zajistuje systém GazeDeck Console vyvinuty Mgr. Michaelou Vojtéchovskou. Zdrojovy kéd
testovaci platformy je dostupny ve verejném repozitafi na platformé GitHub.

Soucasti prace je uZivatelské testovani s 13 respondenty, zamérené na srovnani rychlosti
a komfortu ovladani. Vysledky studie ukazuji, Ze ackoli Cisté bezkontaktni ovladani v soucasnosti
nedosahuje rychlosti a efektivity tradi¢niho ovladani pomoci mysi, predstavuje perspektivni
doplnék pro specifické uzivatelské scénare. Vystupy prace mohou slouzit jako podklad pro dalsi
vyvoj asistivnich technologii a multimodalnich rozhrani v geoinformatice.

The use of eye-tracking technology, which enables tracking the direction of a user’s gaze,
offers an alternative approach to interacting with web-based map applications. While in
cartography, primarily used to analyze visual attention and evaluate map usability, this thesis
focuses on its use as an active control element. The main objective was to design and implement
a web map that uses gaze as an input modality and subsequently verify the effectiveness of
hands-free map control compared to traditional mouse-based interaction.

The theoretical part of the thesis summarizes findings from the field of human—computer
interaction, the principles of eye-tracking, and the specifics of eye movements in the context of
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gaze-based system interactions. The practical part describes the development of five variants of
map interfaces combining mouse and gaze-based interactions, implemented using standard web
technologies and the MaplLibre GL JS library. Integration with Pupil Labs Neon eye-tracking
glasses is provided by the GazeDeck Console system, developed by Mgr. Michaela Vojtéchovska.
The source code of the testing platform is available in a public repository on GitHub.

The thesis includes user testing with 13 respondents, focusing on comparing the speed
and comfort of interaction. The results show that although purely hands-free control does not
achieve the speed and efficiency of traditional mouse-based interaction, it represents a
promising complement for specific user scenarios. The findings of this thesis can serve as a basis
for further development of assistive technologies and multimodal interfaces in geoinformatics.

Webovy mapovy nastroj pro vyhledavani nejkratsich tras po pésich
komunikacich

Creating a web based map visualization tool for the shortest pedestrian path search

Daniel Schaffartzik, VSB — Technickd Universita Ostrava

Diplomova prace se zabyva vyvojem webové mapové aplikace pro vyhledani nejkratsich
tras na siti pésich tras se zahrnutim miry bezbariérovosti Webova mapova aplikace je vytvorena
pomoci volné dostupnych technologii Django a PostgeSQL. Pro zobrazeni geografickych dat je
pouZita javascriptova knihovna Leaflet a pro vyhledani nejkratsich tras knihovna Network X. Data
0 pésich trasach vychazi ze dvou projektl Sensor4Walk a Dostupnost seniorl. Jedna se nékolik
vrstev, a to konkrétné vrstva pésich tras, vrstva s prechody, vrstva s prekazkami a vrstva s
lavickami pokryvajici oblast Ostravy. Trasy se vyhledavaji v grafu, ktery je vytvoren z vrstvy pésich
tras. V teoretické ¢asti se nachazi reserse technologii pro tvorbu webovych aplikaci a technologii
pro vyhledavani nejkratsich tras. V praktické ¢asti je popsana tvorba webové mapové aplikace
pro tuto praci. Vysledkem této prace je webova mapova aplikace obsahujici formulaf pro
vyhledani nejkratsi trasy a formulaf pro vytvoreni servisni oblasti.

The diploma thesis is focused on the development of web map application for finding
shortest paths within a pedestrian network including the level of accessibility. Web map
application is created is built using opensource technologies, namely Django and PostgreSQL.
Geographic data are displayed using JavaScript library Leaflet and for shortest path calculations
is used python library Network X. The pedestrian route data is derived from two projects
Sensor4Walk and Dostupnost seniorl. There are several layers, namely a layer of walking routes,
a layer with crossings, a layer with obstacles and the layer benches covering the area of Ostrava.
The paths are searched in a graph that is created from the walking routes layer. The theoretical
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part includes a review of technologies for web application development and methods for finding
shortest path. The practical path describes the process of creating the web map application for
this thesis. The result of this thesis is a web map application that includes a form for searching
the shortest path and a form for generating a service area.

Jak mohou moderni 3D technologie a inovativni GIS analyzy chranit
kritickou infrastrukturu a minimalizovat dUsledky krizovych situaci

How modern 3D technologies and innovative GIS analyses can protect critical
infrastructure and minimize the impact of crises

Oto Weber, Univerzita Jana Evangelisty Purkyné Usti nad Labem

Tato prace se zamérfuje na tvorbu a vyuZiti digitalniho dvojcete rozsahlého priimyslového
aredlu s dlirazem na synergii modernich bezkontaktnich metod sbéru dat, konkrétné UAV
fotogrammetrie a UAV laserového skenovani. Studie popisuje metodiku akvizice dat pomoci DJI
Mavic 3 Enterprise a DJI Matrice 300 s LiDAR senzorem Zenmuse L2, jejich zpracovani v softwaru
Agisoft Metashape a ArcGIS Dron2Map, validaci pfesnosti a analyzu inovativniho procesu fuze
zdrojovych dat. Vysledny 3D model aredlu v dlazdicovém formatu slouzi pro pokrocilé prostorové
analyzy a 3D simulace krizovych scénari v SW ArcGIS Pro, véetné modelovani povodriové situace
a simulace Uniku nebezpecné latky. V ramci studie byla vyvinuta a sdilena interaktivni webova
aplikace (ArcGIS Maps SDK for JavaScript) kombinujici 3D model s analytickymi nastroji pro
podporu krizového fizeni. Studie porovnava rlizné pfistupy a softwarova reseni a demonstruje
prakticky potencial digitalnich dvojé¢at pro management rizik a bezpeénost provozu.

This master's thesis focuses on the creation and utilization of a digital twin of an extensive
industrial site, with an emphasis on the synergy of modern contactless data collection methods,
specifically UAV photogrammetry and UAV laser scanning. The study describes the methodology
for data acquisition using the DJI Mavic 3 Enterprise and the DJI Matrice 300 equipped with the
Zenmuse L2 LiDAR sensor, their processing in Agisoft Metashape and ArcGIS Drone2Map
software, accuracy validation, and the analysis of an innovative source data fusion process. The
resulting tiled 3D model of the site serves for advanced spatial analyses and 3D simulations of
crisis scenarios in ArcGIS Pro software, including flood situation modeling and hazardous
substance leakage simulation. Within the study, an interactive web application (ArcGIS Maps SDK
for JavaScript) was developed and shared, combining the 3D model with analytical tools to
support crisis management. The study compares various approaches and software solutions and
demonstrates the practical potential of digital twins for risk management and operational safety.
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