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Téma:
Rychla rentgenova radiografie v dynamice razt nizkych a stfednich rychlosti
Topic:
High speed X-ray radiography in low to medium velocity impact dynamics
Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky
Anotace / Abstract:

Tématem disertacni prace je vyuziti rychlé rentgenové radiografie v dynamice razt nizkych a
stfednich rychlosti deformace. Cilem je provadét instrumentované razové experimenty pfi
rychlostech deformace v rozsahu fadové 0.1 - 1000 1/s (priblizné odpovidajici narazovym
rychlostem 0.1 - 20 m/s) pfi sou¢asném rentgenovém zobrazovani vzorku béhem razu. Pro
experimenty bude vyuZivano zafizeni pro pfimy raz vybavené linearnimi motory, pfipadné
Hopkinsonova délena ty¢ v rtznych variantach. Pro rentgenové zobrazovani bude vyuZivana
vykonna staciondrni rentgenka v kombinaci se scintilacnim panelem a rychlobéZznou kamerou
nebo modernimi detektory s pfimou detekci rentgenového zareni na aktivni vrstvé. Naplni prace
bude charakterizovat jednotlivé moznosti vyuZiti rychlého rentgenového zobrazovani béhem
razovych experimentt, a to pro detekci vnitinich deformacnich procesti v poréznich materialech
Ci detekci a sledovani vyvoje poskozeni ve strukture, vcetné sledovani Sifeni a rozvoje trhlin. V
ramci feSeni prace je predpokladano, ze kandidat provede i vyzkum mozZnosti vyuziti metod pro
objemovou analyzu, tj. metody vypoctové tomografie, metody korelace obrazu zaloZené na
radiografickych projekcich, pripadné metody kombinujici informaci z rentgenového zobrazovani
s informaci z povrchu vzorku. Vysledkem bude vyuzZiti nové experimentalni techniky pro
pokrocilou charakterizaci komplexnich materialii béhem razového zatizeni.

Prace bude fesena s vyuZitim moderni laboratorni zakladny Ustavu mechaniky a materialG a za

Siroké mezinarodni spoluprace v této oblasti.

The topic of the dissertation is an application of high speed X-ray radiography in impact dynamics
with low and medium impact velocities. The goal is to conduct the instrumented impact
experiments with strain rate in range from 0.1 to 1000 1/s (approximately corresponding to the
impact velocities of 0.1 - 20 m/s) together with high speed X-ray imaging of the specimen during
the impact. For the experiments, the direct impact stage equipped with linear motors or a variety
of split Hopkinson bars will be used. The high speed X-ray imaging will be performed using a




stationary high power X-ray source in combination with a scintillation panel and high-speed
camera or state-of-the-art direct deposition X-ray imaging detector. The subject of the
dissertation will be to investigate capabilities of high speed X-ray imaging during the impact
experiments for detection of deformation mechanisms in porous solids or for identification and
tracking of defects in the specimen, including analysis of crack development and propagation.
During the dissertation, it is expected that the candidate will research also the techniques for
volumetric analysis, i.e. methods of computed tomography, digital image/volume correlation
based on X-ray projections, or methods combining X-ray data with the information from the
surface of the specimen. The outcome of the dissertation will be an application of novel
experimental approach for characterization of complex materials under dynamic loading.

The work will be solved using modern laboratory equipment of the Department of Mechanics and
Materials and utilizing wide international cooperation of the Department in this field.

Literatura / References:
H.Z. Xing et al., International Journal of Impact Engineering 113 (2018) 61-72
H. L. Yue et al., Applied Mechanics and Materials, Vols. 405-408, pp. 2515-2519, 2013

Pocet doktorandd / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time

Skolitel / Supervisor:
prof. Ing. Ondrej Jirousek, Ph.D.

Téma:
Konstitutivni modelovani 3D tisténych materidli pfi komplexnim zatizeni v Sirokém spektru
rychlosti deformace

Topic:
Constitutive modelling of 3D printed materials under complex loading in a broad range of strain
rates

Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky
Anotace / Abstract:

Cilem prace je vytvorit konstitutivni model pro numerické simulace chovani 3D tisténych struktur
béhem komplexnich modi zatiZeni p¥i stfednich a vysokych rychlostech deformace. V soucasné
dobé 3D tisténé materidly pronikaji do narocnych primyslovych aplikaci s dynamickym a razovym
zatizenim. Podrobny popis chovani a spolehlivy konstitutivni model materidlu pro dané spektrum
pouZiti je nezbytnym nastrojem pro provadéni vypovidajicich numerickych simulaci,
optimalizacnich uloh a navrhovych studii. Naplni prace bude stanoveni mechanickych vlastnosti
3D tisténého materialu s dlirazem na problematiku parametrt tisku, anizotropii, ¢asové zavislé
procesy s vyuZitim nastrojui pro kvazistaticka a zejména dynamicka méreni. Material bude
testovan v komplexnich médech s vyuzitim specializovanych zafizeni schopnych nap¥. dynamické
penetrace a ohybovych testti (SHPB/OHPB, linearni motory). Pro identifikaci deformaéniho
chovani a poskozeni materiald budou vyuZivany pokrocilé metody analyzy s vyuiZitim
rychlobéznych kamer i rychlého rentgenového zobrazovani. Experimentalni data budou vyuzita
pro formulaci konstitutivniho modelu pro simulace materiald v dynamickych aplikacich s
porusenim.

Prace bude fesena s vyuZitim moderni laboratorni zakladny Ustavu mechaniky a materialG a za

Siroké mezinarodni spoluprace v této oblasti.




The goal of the dissertation is to develop a constitutive model for numerical simulation of
behaviour of 3D printed structures during complex loading modes at intermediate and high strain
rates. Nowadays, additively manufactured materials are being used in demanding industrial
application including dynamic and impact loading. Detailed description of deformation behaviour
and a reliable constitutive model for the intended application spectrum is an essential tool for
relevant numerical simulations, optimization tasks and design studies. Content of the dissertation
will be an identification of mechanical properties of a 3D printed material with emphasis on
printing parameters, anisotropy, time-dependent processes using methods for quasi-static and
particularly dynamic measurements. The material will be tested in complex loading modes using
specialized devices for, e.g., dynamic penetration or dynamic bending (SHPB/OHPB, linear
motors). For the identification of deformation behaviour and an internal damage, the advanced
analysis methods using high speed cameras and high speed X-ray imaging will be employed. The
experimental results will be used for formulation of a constitutive model for simulations of the
material during dynamic loading including dynamic damage or failure.

The work will be solved using modern laboratory equipment of the Department of Mechanics and
Materials and utilizing wide international cooperation of the Department in this field.

Literatura / References:
H.Z. Xing et al., International Journal of Impact Engineering 113 (2018) 61-72
H. L. Yue et al., Applied Mechanics and Materials, Vols. 405-408, pp. 2515-2519, 2013

Pocet doktorandd / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time

Skolitel / Supervisor:
doc. Ing. Daniel Kytyt, Ph.D.
(Skolitel specialista Ing. Tomas Fila, Ph.D.)

Téma:
Laboratorni rentgenové zobrazovaci techniky s velmi vysokym casovym a prostorovym
rozliSenim

Topic:

Laboratory based X-ray imaging techniques with very high temporal and spatial resolution
Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky

Anotace / Abstract:

Aktudlni vyzvy v oblasti nejmodernéjsiho in-situ rentgenového zobrazovani lze rozdélit do
nasledujicich klicovych cilti: zvysit prostorové rozliSeni, zvysit ¢asové rozliSeni, zkratit dobu
skenovani, ziskat vysoce kvalitni vizualizace problematickych materialQ, napf. materialti s nizkym
utlumem, jako jsou biologické tkané, nebo kompozitnich materiali s velmi odliSnymi fazemi, a
zaroven udriet naklady na meéreni v pfijatelném rozsahu. Zatimco technické prekazky lze
prekonavat s vyuzitim urychlovacu castic, jako jsou synchrotrony, za vyuziti extrémnich financnich
nakladu, u laboratornich rentgenovych zobrazovacich systému je to velmi narocny ukol, ktery je
ale zaroven velmi perspektivni a ma velky aplika¢ni potencial. Tématem disertacni prace je vyvoj
laboratorniho rentgenového tomografického systému pro in-situ testovani materiali s velmi
vysokym casovym a prostorovym rozliSenim. Technické reSeni bude kombinovano s pokrocCilymi
metodami zpracovani dat a nasledného zpracovani umoziujici automatizovanou analyzu velkych
objemul dat, napf. identifikaci a sledovani poskozeni v mikrostrukture materidlu. Prednosti




vyvinutého reseni budou demonstrovany na aplikacich studujicich casové zavislé procesy v
biomechanice a materialovém inZzenyrstvi.
Prace bude feSena v uzké spolupraci a sdilenim vyzkumné infrastruktury Ustavu mechaniky a

materialG FD CVUT a Oddéleni biomechaniky UTAM AV CR.

Actual challenges in the state-of-the-art in-situ X-ray imaging can be divided into the following
key goals: to increase spatial resolution, to increase temporal resolution, to reduce scanning time,
to get high quality visualizations of problematic materials, e.g., low attenuation materials like
biological tissues, or materials with very different phases like polymers with metal
reinforcements, and to keep costs of the measurement in a reasonable range. While the technical
challenges can be overcome in particle accelerators like synchrotrons with very high costs, it is
extremely demanding task in versatile laboratory based X-ray systems but with application
potential. The topic of the dissertation is a development of a laboratory based X-ray computed
tomography system for in-situ material testing with unprecedently high temporal and spatial
resolution. To achieve this goal, a state-of-the-art liquid anode X-ray source will be integrated
together with a variety of radiation imaging systems, detectors, and in-situ devices, while all the
elements will be synchronized in real-time. The system will be combined with advanced data
processing and post-processing methods allowing for automated analysis of large datasets, e.g.,
identification and tracking of damage in the material microstructure. The capabilities of the
system will be demonstrated on representative applications studying time-dependent processes
in biomechanics and material engineering.

The dissertation will be performed in close co-operation and sharing of research infrastructure
between Department of Mechanics and Materials FTS CTU and Department of Biomechanics
ITAM CAS

Literatura / References:

E.A. Zwanenburg et al.: Review of high-speed imaging with lab-based x-ray computed
tomography, Measurement Science and Technology, 2022, 33(1), DOI:10.1088/1361-
6501/ac354a

S.C. Garcea et al.: X-ray computed tomography of polymer composites, Composites Science and

Technology, 2018, 156, DOI:10.1016/j.compscitech.2017.10.023

8iL, Xuekun et al.: Anisotropic Crack Propagation and Deformation in Dentin Observed by Four-
Dimensional X-ray Nano-Computed Tomography, Acta Biomaterialia, 2019, 96(3), DOI:
10.1016/j.actbio.2019.06.042

Poéet doktorandd / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




Skolitel / Supervisor:
doc. Ing. Petr Zlamal, Ph.D.
(sSkolitel specialista Ing. Tomas Fila, Ph.D.)

Téma:
Mechanické a vinové vlastnosti multi-materidlovych struktur vytvorenych technologiii 3D tisku.

Topic:
Mechanical and wave propagation properties of multi-material structures produced by additive
manufacturing.

Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky
Anotace / Abstract:

V soucasné dobé rapidné roste vyroba struktur a soucasti technologii 3D tisku. V drtivé vétsiné se
jedné o struktury tvorené jednim materialem (kov, plast). V oblasti vyvoje technologie 3D tisku
aktualné dochazi k prvnim pokusim na zafizenich umozZiujici soucasny tisk z vice druhi

vewvs

materiali. Tento trend je nejmarkantnéjsi v oblasti kovovych materiali, kde se tzv. multi-
materidlovy tisk potyka s mnoha problémy predevSim s ohledem na dostatecnou kvalitu rozhrani.
Z tohoto divodu je nutné jednotlivé multi-materialové konstrukty analyzovat s ohledem na
vnitini strukturu a vysledné mechanické vlastnosti. Vedle chovani z pohledu mechanickych
vlastnosti, kde tyto nové struktury mohou prinést znacné zlepseni z pohledu nap¥. deformacniho
chovani, pohlceni energie, smérového fizeni mechanickych vlastnosti atd., je velkou oblasti
vyzkumu i popis miry ovlivnéni napétovych vin prichodem pfes multi-materidlova rozhrani. Navic
vyzkum v této oblasti bude zakonité spét do faze, kdy bude mozné ucelné fidit miru atlumu
pomoci tvarovych a materialovych vlastnosti rozhrani.

Tématem disertacni prace je vyvoj laboratornich zkousek, analytickych i numerickych nastroji
pro testovani, analyzu a predikci chovani (mechanického, vinového atd.) konstruktt pfipravenych
pomoci multi-materidlového 3D tisku. V priibéhu feseni bude vyuZito materialovych (napf. SEM),
statickych a dynamickych zkousek (napf. SHPB, OHPB), popf. jejich propojeni s rychlym
rentgenovym zobrazovanim. Vysledky disertacni prace povedou k prohloubeni znalosti o téchto
slibnych strukturach jak v oblasti zakladniho vyzkumu tak predevsim mohou slouzit ve fazi navrhu
struktur pro konkrétni aplikaci.

Currently, the production of structures and components using additive manufacturing techniques
is growing rapidly. The majority of structures are produced from single material (metal, plastic).
In the field of development of additive manufacturing technology, first attempts are currently
being made to enable simultaneous 'printing' with several types of materials. This trend is most
striking in the area of metal materials, where the multi-material printing has to overcome many
problems, especially with regard to the sufficient quality of the interface. For this reason, it is
necessary to analyse individual multi-material structures with regard to the inner structure and
resulting mechanical properties. In addition to behaviour from the point of view of mechanical
properties, where these new structures can bring significant improvement in many application
(e.g. deformation behaviour, energy absorption, directional control of mechanical properties,
etc.) a large area of research work aims at the description of the rate of influence of stress wave
propagation through multi-material interfaces. In addition, research in this area can enable the
possibility to effective control the rate of attenuation using the shape and material properties of
the interface.

The topic of the dissertation is development of laboratory experimental tests, analytical and




numerical tools and procedures for testing, analysing, and predicting the behaviour (mechanical,
wave, etc.) of structures prepared using multi-material additive manufacturing techniques. To
achieve this goal, material (e.g. SEM), static and dynamic tests (e.g. SHPB, OHPB) will be used,
and the possibility of their connection with fast X-ray imaging will be tested. The results of the
dissertation will lead to a deepening of knowledge about these promising structures in the field
of basic research and, above all, in the design stage of structure properties for a specific
application.

Literatura / References:

A. Nazir, et. al.,Multi-material additive manufacturing: A systematic review of design, properties,
applications, challenges, and 3D printing of materials and cellular metamaterials, Materials &
Design, Volume 226, 2023, doi:10.1016/j.matdes.2023.111661.

B. Nurel, et. al., Split Hopkinson pressure bar tests for investigating dynamic properties of additively
manufactured AlISi10Mg alloy by selective laser melting, Additive Manufacturing, Volume 22, 2018,
pp 823-833, doi:10.1016/j.addma.2018.06.001.

Pocet doktorandd / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time
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Zahajeni studia - 1. unor 2024
Commencement of Study: 1. February 2024

Ustav soudniho znalectvi v dopravé (K622)

Studijni program: Dopravni systémy a technika

Skolitel / Supervisor:
doc. Ing. Tomas Micunek, Ph.D:

Téma:

Automatizace dynamického modelovani nocniho dopravniho prostoru pozemnich komunikaci
Topic:

Automation of dynamic modelling of roads night scene

Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky

Anotace / Abstract:

v v

Disertacni prace bude cilit na rozsifreni metod nocni bezpecnosti inspekce pomoci hloubkové
analyzy dopravniho prostoru za snizené viditelnosti. Naplni daného tématu bude vyuziti
specializovanych metod pro zisk podrobnych dat souvisejicich s feSenim bezpecnosti vSech
ucastniku silniéniho provozu a to zejména za vyuZiti jasového analyzatoru. Cilem prace je vytvofrit
dynamickou jasovou mapu s moznosti ndsledného rozSifreni pomoci vyuziti bezpilotnich
prostiedkld. Od uchazece se ocekava pokrocila prace s méricimi zafizenimi, ktera povede k
automatizaci a zefektivnéni soucasnych poznatki tykajicich se problematiky bezpecnosti
silnicniho provozu. Nedilnou soucasti prace budou rovnéz fyzicka méreni v redlném provozu s
moznosti nasledného vyuziti za pomoci simulacnich nastroju.

Literatura / References:

Noéni bezpeénostni inspekce pozemnich komunikaci - metodika provadéni, Ostrava, VSB - TUO,
2020

CSN EN 13201 - Osvétleni pozemnich komunikaci

7 s v

Vnimani a rozhodovani ucastnika silniéniho provozu — noéni doba, Univerzita Pardubice, 2014

Pocet doktorandti / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




Témata disertacnich praci k pfijimacimu fizeni
do doktorského studijniho programu
na CVUT v Praze Fakultu dopravni
Topics of dissertations for the admission procedure
to the doctoral program
e at the CTU in Prague Faculty of Transportation Sciences

V PRAZE

CTU

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

Zahajeni studia - 1. unor 2024
Commencement of Study: 1. February 2024

Katedra aplikované matematiky (K611)

Studijni program: Inteligentni dopravni systémy

Skolitel / Supervisor:
doc. Ing. Ivan Nagy, CSc., skolitel specialista Ing. Michal Matowicki, Ph.D:

Téma:

Adaptace nastroji Al a strojového uéeni pro modelovani diskrétni volby

Topic:

Adaptation of Al and machine learning tools for discrete choice modeling

Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky

Anotace / Abstract:

The aim of this thesis is the analysis of the capabilities of machine learning and Al tools in the
area of discrete choice modelling. These methods are used in broad topics for the purposes of
accurate prediction and classification of data, such as computer vision tasks, pattern recognition,
and discrete data classification. Initial research in the field suggests that it is possible to
understand underlying dependencies, and develop an understaning of why, and based on which
parameters classification happens which, when understood, could enable application of methods
like neural networks, Bayesian networks and support vector machines in modeling tasks where
they already prove to be superior in terms of prediction capabilities over classical models such as
generalized or multiple regression methods.

Literatura / References:

Matowicki, M.; Pecherkova, P.; Pribyl, O. Project SMART Understanding Mode Choice Decisions
of the Czech Population: Models and Results Praha: CESKE VYSOKE UCENI TECHNICKE V PRAZE,
2023. ISBN 978-80-01-07090-1.

WANG, S.; WANG, Q.; ZHAO, J. Deep neural networks for choice analysis: Extracting complete
economic information for interpretation. Transportation Research Part C: Emerging
Technologies, 2020, 118: 102701.

WANG, S.; MO, B.; ZHAO, J. Deep neural networks for choice analysis: Architecture design with
alternative-specific utility functions. Transportation Research Part C: Emerging Technologies,
2020, 112: 234-251.

Pocet doktorandti / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




Skolitel / Supervisor:
doc. Ing. Ivan Nagy, CSc., skolitel specialista Ing. Michal Matowicki, Ph.D:

Téma:

Detekce a identifikace vyskytu a Sifeni kongesci ve méstech na zakladé dat z dopravnich detektori
Topic:

Detection and identification of spreading patterns of congestion in cities based on traffic data
Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky

Anotace / Abstract:

The aim of this thesis is complex analysis of the available traffic data sources and types in the
cities, followed by the design of the algorithm based on mathematical tools to identify underlying
patterns in congestion formation within city. In this research, the first step is preprocessing of all
the collected data from different sources, and identification of the most poromising analysis
approaches besed on existing literature. Such work shall include techniques such as pattern
recognition, data mining and others that shall enable identification of statistical patterns in
formation of congestions in Prague based on historical data. The resulting model will than be
tested and verified on the fresh set of data measured during thesis formation.

Literatura / References:

Jung-Hoon, J.; Young-Ho, E. Empirical analysis of congestion spreading in Seoul traffic network,
Physics and Society, preprint, 2023.

Nagy, A.; Vilmos; S. A novel congestion propagation modeling algorithm for Smart Cities,
Pervasive and Mobile Computing, Volume 73, 2021, ISSN 1574-1192

Kessler, L.; Karl, B.; Bogenberger, K.Congestion Hot Spot Identification using Automated Pattern
Recognition. In 2020 IEEE 23rd International Conference on Intelligent Transportation Systems
(ITSC). IEEE Press, 1-7. https://doi.org/10.1109/1TSC45102.2020.9294598

Pocet doktorandti / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time

Skolitel / Supervisor:
doc. Ing. EvZenie Uglickich, CSc.

Téma:

Vicekrokova predikce s dynamickymi modely smési distribuci pro hodnoceni stavu fidice
Topic:

Multi-step prediction with dynamic mixtures for evaluation of driver condition

Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics cesky

Anotace / Abstract:

Disertacni prace se bude zabyvat ulohou vicekrokové predikce stavu dynamického systému
pomoci dynamickych modelti smési distribuci. Model se sklada z komponent, které popisuji
jednotlivé mady chovani systému a dynamického modelu jejich prepinani. Cilem prace bude
prozkoumat vyuziti vyvoje vah komponent k vicekrokové predikci stavu systému pomoci
pokrocilych metod analyzy dat, zejména na zakladé teorie rekurzivniho Bayesovského
odhadovani modeld smési distribuci. Vystupem prace by mél byt systematicky nastroj hodnoceni




stavu fidi¢e automobilu na zakladé feseni vicekrokové predikce véetné rozSifené teorie, algoritma
a softwarové implementace.

Literatura / References:

I. Nagy, E. Suzdaleva. Algorithms and Programs of Dynamic Mixture Estimation. Unified
Approach to Different Types of Components, Springer, SpringerBriefs in Statistics, 2017.

I. Nagy, E. Suzdaleva, T. Mlynarova. Mixture Multi-Step-Ahead Prediction, In Proceedings of the
16th conference of the Applied Stochastic Models and Data Analysis (ASMDA) International
Society, p. 727-738.

E. Suzdaleva, I. Nagy. Two-layer pointer model of driving style depending on the driving
environment, Transportation Research. Part B: Methodological vol.128, 1 (2019), p. 254-270.

Pocet doktorandd / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




Témata disertacnich praci k pfijimacimu fizeni
do doktorskeho studijniho programu
na CVUT v Praze Fakultu dopravni
Topics of dissertations for the admission procedure CTU
to the doctoral program
e at the CTU in Prague Faculty of Transportation Sciences

UNIVERSITY
V PRAZE IN PRAGUE

Zahajeni studia - 1. unor 2024
Commencement of Study: 1. February 2024

Katedra aplikované informatiky v dopravé (K614)

Studijni program: Inteligentni dopravni systémy

Skolitel / Supervisor:
Doc. Ing. Zdenék Lokaj, Ph.D., LL.M. (Skolitel specialista: Ing. Miroslav Vanis, Ph.D.)

Téma:
Vyuziti Bayesovskych siti v modelovani dopravnich a bezpeénostnich procesti v C-ITS systémech

Topic:
Use of Bayesian networks in modeling traffic and security processes in C-ITS systems

Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky
Anotace / Abstract:

Cilem je vyzkum vyuZiti Bayesovskych siti (primarné dynamickych) pro modelovani dopravnich a
bezpecnostnich procesti v ramci C-ITS systému a aplikaci. BEhem tohoto vyzkumu bude duraz
kladen na aplikaci Bayesovskych siti pro modelovani a fazi C-ITS a bezpecnostnich dat a
identifikace jejich korelaci ¢i anomali, a to s ohledem na jejich dynamické aspekty. Dale budou
zkoumany postupy sbéru, predzpracovani a analyzy relevantnich C-ITS dat. Hlavnim cilem je
vytvorit modely, které budou schopny predikovat budouci vyvoj a chovani v riiznych oblastech na
zakladé historickych dat a aktualnich zmén.

Literatura / References:

HECKERMAN, David. A tutorial on learning with Bayesian networks. Innovations in Bayesian
networks: Theory and applications, 2008, 33-82.

MURPHY, Kevin Patrick. Dynamic bayesian networks: representation, inference and learning.
University of California, Berkeley, 2002.

HULST, Joris. Modeling physiological processes with dynamic Bayesian networks. Faculty of
Electrical Engineering, Mathematics, and Computer Science, University of Pittsburgh, 2006.

Pocet doktorandti / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




Témata disertacnich praci k pfijimacimu fizeni
do doktorského studijniho programu
na CVUT v Praze Fakultu dopravni
Topics of dissertations for the admission procedure CTU
to the doctoral program
tesuevrsone at the CTU in Prague Faculty of Transportation Sciences cHci T etcal

V PRAZE IN PRAGUE

Zahajeni studia - 1. bfezen 2024

Katedra dopravni telematiky (K620)

Studijni program: Inteligentni dopravni systémy

Skolitel / Supervisor:
doc. Ing. Bc. Tomas Tichy, Ph.D., MBA

Téma / Topic:

Uplatiiovani ITS v méstském inzenyrstvi

Topic:

Application of ITS in urban engineering

Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky

Anotace / Abstract:

Moderni a ekonomicky rozvoj mést je bezesporu zavisly na rozvoji infrastruktury a verejného
prostoru. Pfedevsim v centrech regiont — krajskych méstech zavisi ekonomicky rozvoj na
vytvoreni podminek pro pohyb zbozi a Zivot lidi. V ramci mésta je nutné reSit néktera uskali ve
verejném prostoru jako je uloZeni inzenyrskych siti, koordinace inZzenyrskych cinnosti,
usporadani vefejného prostranstvi, koncepce vefejného prostoru, navrh systému pro Fizeni
dopravy, koordinace dopravy, socialni, ekonomické a enviromentalni potreby mésta,
uplatiovani chytrych feSeni (Smart pristupy, SUMP) p¥i navrzich ITS ve mésté. Soucasti je
uplatnéni staveb a technologii ve mésté, jako jsou tunely, parkovisté, VHD, budouci autonomni
mobilita, a to s cilem navrhu udrzitelnosti, zajisténi Zivotniho cyklu a uplatnéni pristupt Al,
PDCA, CBA, BIM atp.

Literatura / References:

Tichy, T.; Svorc, D.; RiZicka, M.; Bélinova Z. Thermal Feature Detection of Vehicle Categories in
the Urban Area. Sustainability 2021, Volume 13, Issue 12

Jisova J., Tichy T., Filip J., Navratilova K., Thomayer L.: The application of the latest territorial
components for sustainable mobility in district cities, Advances in Environmental Engineering
25-26 November 2021, I0P Publihlising Volume 900, 2021

Navratilova K, Tichy T, Fricke A., Woisetschldger D. M., Sedlak J, lvasienko P.: Application of
Mobility Hub for automatic parking in the city. In: 2021 Smart City Symposium Prague (SCSP).
IEEE, 2021. p. 1-7. 978-0-7381-3158-0/21/$31.00 ©2021 IEEE

Svitek M., Postranecky M. a kol.: Mésta budoucnosti, Nadatur, Praha 2018, ISBN 978-80-7270-
058-5

Srytr P. a kol.: Méstské inZenyrstvi 1 a 2, Academia, Praha 2001, ISBN 80-200-0440-8.

Pocet doktorandti / Number of doctoral students: 1

Forma studia: vybira uchazec v pfihlasce
Form of study: full-time / part-time




Skolitel / Supervisor:
doc. Ing. Bc. Tomas Tichy, Ph.D., MBA

Téma:

Modelovani a Fizeni silnicni dopravy v intravilanu a extravilanu

Topic:

Modeling and management of road transport in urban and rural areas

Doktorské téma je okruh Jazyk / Language:
Research topic is chosen from offered topics Cesky

Anotace / Abstract:

S rozvojem prepravnich kapacit je velka poptavka po kvalitnich dopravnich stavbach, a to jak ve
méstech, tak mimo mésto. Komunikaéni sit ma jisté dopravni kapacitni omezeni, ale je mozna
dalsi modifikace pomoci uplatnéni prvka fizeni a informovani nejen na méstské dopravni sité,
ale i dalni¢nich komunikacich, zejména pak vyuzitim ITS systému a jejich vzajemné provazani,
preferenci vybraného druhu dopravy, C-ITS, ale i pfipravy pro autonomni systémy a uplatnéni
Al. Presto dochazi k meznim dopravnim situacim, kterym je mozné vhodnym zasahem
predchazet a zabezpecit bezpecnost a plynulost dopravy. VyuZitim simulaénich nastroju je
mozZné nejen provérovat potiebna opatfeni pro nastavovani ITS systémd, ale i optimalizovat
strategie Fizeni silnicniho provozu na dopravni komunikacni siti zahrnujici i dalSi externality jako
je chovani ridic¢e, vnimani telematickych prvk na komunikaci, adekvatni reakce Fidict v
dopravni proudu, vytvareni kvalitniho modelu dopravy apod.

Literatura / References:

Tichy, T.; Svorc, D.; RaZicka, M.; Bélinova Z. Thermal Feature Detection of Vehicle Categories in
the Urban Area. Sustainability 2021, Volume 13, Issue 12, 6873

Navratilova K, Tichy T, Fricke A., Woisetschldger D. M., Sedlak J, Ivasienko P.: Application of
Mobility Hub for automatic parking in the city. In: 2021 Smart City Symposium Prague (SCSP).
IEEE, 2021. p. 1-7. 978-0-7381-3158-0/21/$31.00 ©2021 IEEE

Tichy T, Benes J., Domdci J, Pixa R.: Implementace kooperativnich systému fizeni v intravilanu a
extravilanu, 27. Silni¢ni konference 2019, publikace ¢ 48, str 94 - 98

Pribyl P., Svitek M.: Inteligentni dopravni systémy. BEN, Praha 2001, ISBN 80-7300-029-6. Pribyl
P., Janota A., Spalek J.: Risk Analysis and Risk Management - Road and Rail Tunnels (in Czech),
BEN, Praha, 2008, ISBN 978-80-7300-2140-0, pp. 528

Pocet doktorandti / Number of doctoral students: 1

Forma studia: vybira uchazec v prihlasce
Form of study: full-time / part-time

Skolitel / Supervisor:
prof. Ing. Emil Pelikan, CSc.

Téma:

Caso-prostorova statisticka analyza silni¢ni nehodovosti v CR a faktord, které ji ovliviuji
Topic:

Spatio-temporal statistical analysis of road accidents in the CR and factors, that influence it
Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky

Anotace / Abstract:

Anotace / Abstract:

Pouziti modernich regresnich metod pro popis nehodovosti v CR, jejiho prostorového rozlozeni,
casového vyvoje a zasadnich urcujicich faktord. Tvorba modelu, redlna prace s daty,
programovani v systému R.




Literatura / References:

Wood, S., 2006. Generalized Additive Models: An Introduction with R. Chapman & Hall/CRC,
Boca Raton.

McCullagh, P., Nelder, J., 1989. Generalized Linear Models, second ed. Chapman and Hall, Boca
Raton

Pocet doktorandd / Number of doctoral students: 1

Forma studia: vybira uchazec v prihlasce
Form of study: full-time / part-time




Témata disertacnich praci k pfijimacimu fizeni

%%é do doktorského studijniho programu
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¢VUT Topics of dissertations for the admission procedure CTU
to the doctoral program

tescewrsont at the CTU in Prague Faculty of Transportation Sciences cHci T etcal

V PRAZE

IN PRAGUE

Zahajeni studia - 1. brezen 2024

Katedra letecké dopravy (K621)

Studijni program: Provoz a fizeni letecké dopravy

Skolitel / Supervisor:

doc. Ing. Jakub Hospodka, Ph.D.

Téma:

Zdokonaleni poskytovanych indikator nepfesnosti pozice z GNSS pro letectvi
Topic:

Improvement of provided position inaccuracy indicators from GNSS for aviation

Doktorské téma je dohodnuté Jazyk / Language:
Research topic is agreed with supervisor Cesky
Anotace / Abstract:

Disertacni prace zhodnoti moznosti zlepseni v oblasti poskytovani korekci pro indikatory
nepresnosti GNSS. V soucasné dobé se totiz ukazuje, Ze systémy SBAS zasilanymi korekcemi
nepostihuji dostatecné regionalni poruchy ionosféry. Poskytovanim regionalnich ionosférickych
korekci v siti bodti vzdalenych cca 100 km, mUze byt poloha dale zpfesnéna, jelikoz korekce budou
zohlednovat vinové efekty v ionosfére. Bézné pouzivany indikator integrity polohy v letectvi
"Protection Level" ukazuje pouze maximalni moznou chybu, ktera vsak tyto procesy nezahrnuije.
ICAO ve své vyzvé dporucuje vyvinout indikatory ukazujici predpokladanou redlnou nepresnost,
zohlednujici vice realnych dat, ktera jsou nové poskytovdna v realném case sluzbami
monitorovani ionosféry.

Literatura / References:

International Civil Aviation Organization (ICAO) Manual on Space Weather

Information in Support of International Air Navigation, 2018, ICAO doc n. 10100

US NOAA SPACE WEATHER PREDICTION CENTER AVIATION COMMUNITY DASHBOARD

AU Aviation Meteorological Services, space weather

Pocet doktorandti / Number of doctoral students: 1

Forma studia: prezencni
Form of study: full-time




