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Anotace:

Systémovy pristup k posuzovani bezpeénosti pozemnich komunikaci predstavuje
vysoce aktualni téma, které primo reflektuje pozadavky vyplyvajici z novely Smérnice
Evropského parlamentu a Rady (EU) 2019/1936, jakoz i jeji transpozice do c¢eského
pravniho fadu, zejména do zakona €. 13/1997 Sb., o pozemnich komunikacich, a
vyhlasky €. 104/1997 Sb., kterou se provadi zakon o pozemnich komunikacich. V
soucasnosti vS§ak chybi uceleny metodicky ramec umoznujici aplikaci systémového
hodnoceni bezpecnosti na silni¢ni siti jako celku. Cilem vyzkumu je proto formulovat a
oveérit metodiky, které umozni efektivni celositové systémové posuzovani bezpecénosti
prostiednictvim integrace proaktivnich postupt zaloZenych na identifikaci rizik

a reaktivnich postupt vychazejicich ze statistickych tdaji o dopravnich nehodach.
Klicovou soucasti tohoto pfistupu bude zpresnovani prostorovych a statistickych dat

nehodovych lokalit a rizikovych tseku v praxi. V kombinaci se shlukovou analyzou tak

vyzkum pfispéje k metodickému rozvoji a zpfesnéni stavajicich postupt a vytvofi

podklad pro systematické a datové podlozené fizeni bezpecnosti silnicni sité.

Literatura:

Smérnice Evropského parlamentu a Rady (EU) 2019/1936 ze dne 23. fijna 2019, kterou se méni

smérnice 2008/96/ES o fizeni bezpeénosti silni¢ni infrastruktury

e Zakon €. 13/1997 Sb., o pozemnich komunikacich, ve znéni pozdéjsich pfedpisa

e AMBROS, Jifi; HAVRANEK, Pavel; JELINKOVA, Eva a KSICOVA, Eva. Metodika prvotniho
hodnoceni zaméru stavby pozemni komunikace. Metodika. Brno: Centrum dopravniho
vyzkumu, 2023. ISBN 978-80-88074-99-1.

o Zheng, M. et al. (2024). Optimizing Kernel Density Estimation Bandwidth for Road
Traffic Accident Hazard Identification: A Case Study of the City of London.
Sustainability.
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Téma:

Vyuziti umélé inteligence pro optimalizaci 3D tisténych bio-inspirovanych struktur pro ulohy
impaktni mechaniky

Topic:

Al-Driven Impact Mechanics of 3D-Printed Optimized Bio-Inspired Structures

Jazyk:

Cesky

Anotace:

This PhD project focuses on leveraging artificial intelligence (Al) to enhance the understanding
and predictive modeling of impact mechanics in 3D-printed bio-inspired structures. By integrating
Al-based optimization techniques with finite element simulations and experimental validation,
the research aims to develop novel materials and structural designs with superior energy
absorption and impact resistance. The study will explore bio-inspired architectures, additive
manufacturing techniques, and Al-driven surrogate modeling to accelerate the identification of
optimal configurations for high-performance applications. The work involves close collaboration
between computational modeling, machine learning, and experimental impact testing, making it
ideal for candidates with a background in mechanical engineering, computational mechanics, or
materials science.

Literatura:

1. Zeng, C., Liu, L., Bian, W., Leng, J., & Liu, Y. (2021). Compression behavior and energy absorption
of 3D printed continuous fiber reinforced composite honeycomb structures with shape memory
effects. Additive Manufacturing, 38, 101842. https://doi.org/10.1016/j.addma.2021.101842

2. Peng, B., Weij, Y., Qin, Y., Dai, J., Li, Y., Liu, A., Tian, Y., Han, L., Zheng, Y., & Wen, P. (2023).
Machine learning-enabled constrained multi-objective design of architected materials. Nature
Communications, 14(1), 6630. https://doi.org/10.1038/s41467-023-42415-y

3. Katiyar, N. K., Goel, G., Hawi, S., & Goel, S. (2021). Nature-inspired materials: Emerging trends
and prospects. NPG Asia Materials, 13(1), 56. https://doi.org/10.1038/s41427-021-00322-y
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Téma:
Laboratorni rentgenové zobrazovaci techniky s velmi vysokym ¢asovym a prostorovym rozliSenim

Topic:
Laboratory based X-ray imaging techniques with very high temporal and spatial resolution

Jazyk:
Cesky

Anotace:

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:
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tomography, Measurement Science and Technology, 2022, 33(1), DOI:10.1088/1361-
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