2025 International Conference

on Military Technologies
(ICMT 2025)

Brno, Czech Republic
27-30 May 2025

IEEE Catalog Number: CFP25ARW-POD
ISBN: 979-8-3315-2339-8



Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP25ARW-POD
ISBN (Print-On-Demand): 979-8-3315-2339-8
ISBN (Online): 979-8-3315-2338-1
ISSN: 2996-4466

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

000

proceedings



TABLE OF CONTENTS

The Effect of Air Defence Support on the Offensive Operation of the Battalion Task Force...........ccccevveuenen. 1
Tomas Hoika, Zbysek Korecki

The Use of Tribodiagnostics for Evaluating the Quality of Engine Oil in Military Combat Vehicles.................. 6
Van Thai Nguyen, Jan Furch

Information Technology in Teaching for the First-Year Military Students...........ccocceeeeevenenininineneneeneenienenne. 11
Ladislav Burita, Miroslav Hruby

Effect of Head Height on the Penetration Efficiency of the Jet Formed by the Double Cone Liner .................. 17
Tuan Anh Hoang, Pavel Konecny

Modelling the Voltage Degradation of High-Power LEDs Using Approach Based on Bayesian-
Optimized Bidirectional Long Short-Term Neural NetwWork ...........ccoociiiiiiiiiiiiieee e 22
Quoc Tiep La, Zdenek Vintr, David Valis, Libor Zdk, Zdenek Kohl

Comparison of Selected Machine Learning Tools for Identification of Jet Engine Dynamics..........ccccccceueneee 29
David Grasev, Jakub Hnidka

Non-Parametric Reliability Analysis of Selected Aviation COMPONENTS........cc.eeruerierierierienieeie e 36
Marcel Stepdnek, Kamila Hasilova

How About Artificial INTEIIIZENCE ......eevieiieiieiecieciieee ettt ettt ae s aesse e seeseensessaesssesseenseenseensens 45
Viastimil Maly, Ladislav Burita, Pavel Kozak

The Effect of Artillery Fire on an Anti-Tank Minefield............coooooiiiiiiiiiiiiiieeeeeee e 52
Martin Sedldcek, Michal Svehlik, Jaroslav Zalesky

Multi Purpose Application of 2SFCA Methodology for Resource Distribution Analysis and
Identification of Risks Along the FLONtHNE .........cceecieiiieiiiiiiieiiectecie ettt saeesaeeseenaessne e 60
Jan Jekl, Jiri Jansky, Filip Dohnal

Influence of Liner Curvature Radiuses on the Formation Process and Penetration Capability of

Explosively FOrmed Projectile .........cc.oooiiiieiiiieiieieee ettt sttt et et e e 68
Van Minh Do, Dinh Thanh Tran, Xuan Son Bui, Hong Quan Pham, Huu Nguyen Pham, Pavel
Konecny, Tuan Anh Hoang, Duc Tho To

The Duality Metrification in Defense Products: A Proposal Using Fuzzy Inference System..........c.ccccceveveeeee 75
Vinicius M. Scaldaferri Da Cunha, Ronaldo Moreira Salles, Paulo Henrigue Coelho
Maranhdo, Marcos Dos Santos, José Luiz Neves Voltan, Luciano Tadeu Pedroso Albano
Pereira

An Experimental Method as an Alternative to Blast Experiments on Vehicle Body Models for
Evaluating Seating MECRANISINIS. .........ccuiiviiiiieiestiestieieeteeteeeestee e esteeaessresseeeseesseesseesseessesssesseessaesseesesssenssenns 83
Akitoshi Takei, Hiroyuki Fujiwara

Engineer Troops of Czech Republic Army After Floods in Slovenia 2023 ...........cccoiieiieniiiiieeeeeeeeeene 88
Martin Benda, Jan Sobotka, Dalibor Coufal

Unmanned Aerial Vehicle LIDAR Scanning for Railway Security: Pre- and Post-Explosion
F N 1 £ LRSS 92
Ota Rolenec, Michal Bilina, Ondrej Pekar, Jan Drozd, Natalie Gottvaldova



Effectiveness of 3D Printed Shaped Charge Liners in Demolitions ...........cccoeveninieninineeienienenencsenesieeene 99
Michal Bilina, Martin Vitek, Tomas Drazan, Pavel Zizka

Impact of Minefield Rows Spacing on Vehicle Hit Probability in a Simulated Minefield.................cocceeenee. 106
Michal Bilina, Kamila Hasilovd, Pavel Zizka

Enhancing Minefield Row Efficiency Model Precision Through Active Length Integration for
IMPTOVEA ACCULACY .. .veneiiieeiieeiieete ettt et ee st et et et e et e st e e ss e e st e eeeneeeseees e e st anseenseenseeseesneenseenseensesnnesneaseeseans 112
Tibor Palasiewicz, Teodor Balaz, Michal Bilina, Lubomir Porocak

Evaluating pgRouting Algorithms for Effective Military Route Planning ............ccccoceoeninininininnieeee 117
Wojciech Dawid

Measurements of Postural and Joint Dynamics Under Transitioned Position Activity with
Integrated Military EQUIPIMENT .......coouiiiiiiiieieeee ettt ettt sae e teese et e et e e st e seeseeneeas 123
Yun-Ju Lee, Chien-Tsai Chen, Liang-Chun Huang, Che-An Liu, Patrik Kutilek, Petr Volf

Review of the Main Military Kinetic Threats Having an Impact on Constructions of Military
INTTASTIUCTUTE ...ttt ettt ettt b bt e ates et et e s bt e bt e bt ebtes b et et et e st e ebeebeenne 128
Jakub Vrbka, Jiri Stoller

Investigation of the Influence of Rotational Motion on the Penetration Performance of Shaped

Charge Using Ansys AULOAYN SOTEWATE .....cc.eeiuieiiiiiiiieitieiiet ettt ettt ettt ettt et ete s 134
Van Cuong Phung, Van Minh Do, Xuan Son Bui, Van Cuong Hoang, Martin Macko, Tuan Anh
Hoang, Dinh Dung Tran, Van Bien Vo

Potable Water Supply in the Czech Armed Forces: Roles of Military Engineering and Logistics................... 140
Natalie Handkova, Hana Malachova, Pavla Davidova

Future Use of Quantum Artificial Intelligence in Military Domains...........ccooceeveeniiiiiiiinienienceiece e 148
Michal Bures, Petr Frantis

Nanotechnology for Defense APPLICALIONS ...........ccveriieriieiiieieiieitereerte e ereeteesteeteeseesesesesseessaesseesseesesssenns 155
Zdenek Krobot, Beata Kopilakova, Petr Stodola, Brian Knapek, Jiri Stodola

The Effects of Continuous Firing on the Stress and Deformation State of an Automatic Gun Barrel.............. 160
Minh Phu Nguyen, Van Bien Vo, Tran Dinh Dung, Viet Trung Nguyen, Bui Thanh Phan

The Point Cloud in the Design of Temporary BridZes ..........cccvevuieiiiierieniieiieieciecee et 169
Jan Sobotka, Martin Benda, Dalibor Coufal, Ondrej Pekar

Developments in Establishment of Minefields by UAVs: A Response to Conflict in Ukraine...............c........ 173
Michal Bilina, Iva Bilinovd, Tibor Palasiewicz, Pavel Zitka, Martin Grufik

Multivariate Analysis of DIiagnostic Data..........cocoeeiiririeiiiiniinennneeeeeee ettt 181
Adam Svasta, Beata Kopilakova, Jiri Stodola, Petr Stodola

Ionospheric Disturbances During G4 Storms Over Poland Derived from GNSS Observations....................... 186
Aneta Kaczmarek

Neural Network Optimization for Classification Signals with Linear Frequency Modulation ...........c..cc.c...... 192
Jan Virgala, Marie Richterova

GPS Replay Spoofing Attack - Delay Line ASSUMPLONS......cc.eccvieiiiieieenreereereereeeeseesteesseereessesseesseesseesseas 197
Daniel Pospisil, Jiri Vesely



Al Military Vehicle DIAGROSHCS .........co.vuiimiiiiiiiiiiii s 203
Jan Penicka, Josef Stevuljak

Cross Country Mobility: Solution Within the DGIF Standard ............ccccooieiiiiiiiiniiiieee e 209
Vaclav Talhofer, Lubos Belka, Filip Dohnal, Martin Hubdcek

RCS Analysis of Small UAVS in X Band ..........cccocieiiiiiiiiiiniecieeeieee ettt nas 217
Jan Buzga, Stanislav Vanek, Ladislav Gregor, René Krizan, Libor Drazan

Use of Satty’s Multicriteria Method for Selecting the Communication Channel Between Air
DEfENCE ELEIMENLS ....c..eeiiiiitiiiet ettt ettt b e bt bt a e st et et e s bt bt e bt eatest et e besbesbeebeeaeenee 223
Michal Kristal, Miroslav Kratky

Mental Resilience — Experiences from Training...........ccceoueeieriieniienieeieeiesie st ee ettt eae e sneennes 232
Klara Cibulova, Dalibor Coufal, Martin Benda, Jan Sobotka

Mains Failures Assessment Using Nonhomogeneous Poisson Process..........cveevveeveeveiieneenieeieeieeeeseesveennns 240
Kamila Hasilova, David Valis

Enhancing Range Resolution of Unmodulated Pulse Radar Using Spectral Inverse Filter..........c..c.ccoceeeenee. 245
Van Linh Nguyen, Jiri Vesely, Vaclav Platenka

Exploration of Wargaming and Al Applications in Military Decision-Making............cccceceeeeevienenencncnenene 250
Hung-Xin Li

Backup Power Sources in the Critical Infrastructure of @ State...........coceeveecieriininininiinniecencencseeeeene 255

Petr Riedel, Vaclav Binar, Zuzana Chalk, Antonin Mazalek

The Application of Artificial Neural Networks for Object Identification on Topographic Maps...................... 262
Marek Weis, Krzysztof Pokonieczny

Integration of Emergency Services into the Command and Control System to Support Crisis
RESPONISE. ...ttt ettt et ettt st e ae et et et et a ettt nee 270
Marek Bencik, Martin Révay, Michal Turcanik, Marcel Harakal

Assessment of Runway Surface Texture Using Lidar on UAVs: Initial Research and Point Cloud
PrOCESSING. ... .evietieieeie ettt ettt et et e et e et este e beesseesaesssesseesseesseasseassesssesssesseanseanseasseessenssenseenseessenssenssenseenses 277
Jan Vomela, Ondrej Pekar

An Innovative Method of Measuring the Velocity of a Fragment...........ccoocoiiiiiiiiiiiiineeeeeeee 284
Pavel Skalicky, Martin Vitek, Michal Kovarik, Frantisek Krejcir

Verification of SDR Devices Applicable in Specific Cases of Air Traffic Control..........ccccceevvevinininenenenn. 289
Radim Bloudicek, Petr Makula, Milos Andrle, Stanislav Rydlo

Model Creation in ArcGIS Pro ModelBuilder for Automatic Search of Locations Suitable for
Helicopter and Airship Landings.........cccoeiiiieiiiiiie ettt ettt ees 295
Viladimir Kovarik, Petr Pliva, Marian Rybansky, Petr Polivka

Design of a Small Methane-Oxygen Rocket ENGINe ........c.cccvevieiieiiieciiiiiiiecieecc et 301
Radek Sevcik
Software for Image Analysis in Gunshot Residue EXamination.............cceceeoerieiienienieneee e 306

Jan Hejda, Patrik Kutilek, Petr Volf, Marek Sokol, Lydie Leova, Jakub Hordk, Milan Honner

Extending the Capabilities of Private 5G Networks for VOIP PUIPOSES ........cceevvieeiieiiiiiiieiieieeicce e 311
Zdenek Vylezich, Marketa Vrsecka, Vaclav Platenka



Research on Vibrations of an Unmanned Vehicle on a Random Road Surfaces ..........coccoevvevverieiiicenennne, 317
Viet Dung Bui, Martin Macko, Dinh Dung Tran, Martin Cervenka, Zbynek Krist

Reconnaissance Activities Used for Temporary Bridges Built After Floods in the Czech Republic in
the YEar OF 2024........oiuiiiiiiiiicieiee ettt ettt ettt ettt ettt ettt bt ne s 323
Dalibor Coufal, Martin Benda, Jan Sobotka

Evaluation Techniques for Modern Military Camouflage ..........coccoevirererieniinienineneneeeeeeteneee e 327
Kasper Cools, Clara Maathuis, Geert De Cubber, Marijke Vandewal, Nikos Deligiannis

FHATMO: Feedback Model for Human-Al Teaming in Military Operations...........c..cceveerveerreeveeeeseesseenens 333
Kasper Cools, Clara Maathuis

Effective Development 0f APPLICATION ........eiuiiiiieriieiieie ettt ettt ettt et e et esnee st ete e e eneesneesneenes 339
Alexandr Stefek, Vojtech Ondryhal, Dominik Stanek

Riverbed Analysis USING GPR ........coiiiiiiiiieiicieecece ettt et ste e teebeesseesseeseessaesseensens 345
David Liska, Marian Rybansky, Jiri Vesely, Jana Olivova, Miroslav Popela, Stanislav Vanek

Trafficability Conditions on Floodplains During the Dry S€ason ..........ccceceeeeienienenininieneeiencneneseneeeeeene 350
Kersti Vennik

GNSS Spoofing Detection Based on Single Signal Quality Monitoring Metric ..........cccevvvevivevveeveeeeneenieennns 356
Stanislav Perina, Josef Bajer, Petr Bojda

5G Technology i TEIESUIZEIY ....c.ceuveiiriiriirtirieeitetetet ettt ettt sttt ettt et saesa ettt sa e be b sbe b eneeee 361
Marketa Vrsecka, Martin Kotatko, Zdenek Vylezich

Barrel Vibration of an Automatic Weapon on an Unmanned Vehicle...........cccoeeviveiiiiiiienienieieciecceeeeveeene 366
Viet Dung Bui, Martin Macko, Milos Markovic, Dejan Jevtic, Dinh Dung Tran

Current Challenges in the Individual Security ENvironment............ccccocooevervirieninininineneienesenieseseeeeene 371
Oldrich Lunacek
Hyperspectral Data Cleaning Towards Camouflage Detection .............cceeveviieciieciiiiiiiieneerie e 377

Jean Motsch, Viclav Krivanek, Yves Bergeon

The Use 0f Al in Proactive IMaINTENANCE. .........cocuvveiieeeieeeeieeeeeeeeeeeeteeeeeeeeeeeateeeeeeeeeseesaaereeesessssanseeeesssssnnnnnees 384
Brian Knapek, Jan Furch, Zdenek Krobot

Small Unmanned Aircraft Operation and Maintenance AppliCation .............ceeevevveeriereerieerieereeeeeeeeeesveeeneas 390
Jakub Dolezal, Juraj Hub

Utilization of Drone Systems with Optoelectronic Systems for Observational Purposes .........c..ccccocceereeneene 398
Krystof Siegfried Tomasch, Josef Casar, Teodor Balaz

Experimental Setup for Evaluation of Touch Accuracy and Reaction Time in Military Aviation
ENVITOTITIENE ...ttt b et ettt b e bt bt e ates et et e s bt sh e e bt eaees s et et e sbesbeebeeeeenee 403
Ondrej Mach, Petr Gallus, Ladislav Gégh

Electromobility in Defense Sector: Step Towards Sustainability Or Path to Vulnerability? ...........c.cccoceeeene. 408
Natdlie Handkovd, Michal Bilina, Pavel Zizka, Hana Malachovd, Pavel Manas

Evaluation Methodology for Counter Unmanned Aerial System Effectors...........ccoevvvienienieniiiciieienieieenens 414
Vadim Stary, Josef Casar, Vilem Hanus, Michal Kristal, Vit Pirek



Acoustic Measurements of UAV Propulsion System with Toroidal Propellers..........c.occoevvevierieneeciencennnne. 420
Van Dong Pham, Dalibor Rozehnal

Determination of Aerodynamic Characteristics of Propellers by Wind Tunnel Measurements........................ 426
Dalibor Rozehnal, Martin Kouril, Jan Friedl

Monte Carlo Method for Estimating Markov Matrices for UAV Tracking System with Fisheye
(051 111 - RO S SO ST UTRPPRRTPPOPPRRPPRORE 431
Mateusz Zwolak, Michal Boruch, Przemyslaw Mazurek

Empirical Approach to Determination of Key Flight Performance Parameters of UAV ..........ccccooevininennene. 439
Daniel Miarka, Jakub Hnidka

Shaped Charge Components Made of Polylactic ACId..........cecuevuevierininininieicieneneneneeeeecenere e 445
Istvan Ember

Artillery Modular Charges REVIEW .......c.cccuiiieiiiiiiiiiiiiecieetieste et ete sttt steesveesesssesseesseessaesseesseessesssesssesnes 450
Eliska Jehlickova, Pavel Konecny, Martin Schmidt

Thermographic Inspection of Aerospace CFRP Foam-Core Sandwich Structures..........cccceccecvevenencnenennenne 456
Vaclav Triska

Conceptual Framework for EOD Operations as Part of Counter-UAS Approach in Peace Support
OPEIALIONS ....iuvievietieetieteetesttesteesteeteesteestesseesseesseessesssesssesseesseesseasseassesssasseessaessaassesssesssesseesseansesssesseeseensenssens 462
Jaroslav Kompan, Michal Hrnciar, Jan Nohel, Ludek Rak

Asymmetric Explosive Systems Used to Accelerate Water Jets for IEDs Neutralization ...........ccccocceeveeneeee. 468
Marin Lupoae, Alexandru-Catalin Casapu, Dumitru-Costin Berechet, Daniel Constantin,
Catalin Baciu

Evaluating Factors Influencing Passability: Determining Terrain Passability for Military Vehicles
Based on Their Basic CharacteriSTICS .........ueteruerereriririietetertete sttt ettt sttt st be et sbe b ebeeneenee 472
Marek Wyszynski, Tobiasz Wieczorek, Wiktoria Szmagala

Explainable Artificial Intelligence: State of the Art and Beyond...........ccocooiiiiiiiiiiiiiiiieeeeeee 477
Dominik Stanek, Ivo Klaban, Aneta Coufalikova

Linear Atmospheric Effects and the Application of High Energy Lasers: Specifics of the Middle

Alena Slavikova

Optimization of Cruise Fuel Flow Performance Data Presentation for Abbreviated Checklists....................... 489
Liana Karapetjan, Tomas Trasak

Adaptation of Military Infrastructure to Improvised Shelters: Construction-Technical Criteria and
TREIT APPIICALION ... .cutiiiitiitiitiet ettt ettt ettt ettt b e et e et s bt sae e bt e bt eat et et e sbesbeebeebeeane 495
Jakub Vrbka, Jiri Stoller

Using Fusion of Digital Elevation Models for Artillery Crest Clearance Determination: A Study
from the CZECh REPUDLIC .....ccuiiiiiiiieii ettt ettt ettt e b e e sbeetaesbeesaeesseesseesseese e seenseessens 503
Alzbeta Svobodova, Filip Dohnal, Ondrej Pekar, Martin Blaha

Integrated UAV Electric Propulsion Test Stand............coeoeririniniiienieienineneseececetentetese e 511
Vojtech Zubek, Adolf Jilek, Jakub Hnidka



Evaluating Factors Influencing Passability: The Analytic Hierarchy Process (AHP) Survey Among
Soldiers of Varying EXperience LeVeIS........c.ccouiiiiiiiiiiiet ettt 516
Tobiasz Wieczorek, Marek Wyszynski, Karol Laska

Research on the Design of a 4-Lens Athermalized Refractive Optical System in the LWIR Spectral
REGION ...ttt ettt ettt e b e et b e e et e s teeste e beesbeesseeseeese e seesseesseesbeessease e seenseanseenteeteeraenseenreas 523
Chi Toan Dang, Teodor Balaz, Martin Kyselak

The Methodology of Countering the Evolving Threat of Unmanned Aerial Vehicles........cc.ccccoeeenincncnnnne. 528
Vit Pirek, Josef Casar, Milan Marek

Capacities of Shallow Neural Network to Indicate and Clasify Airport Surface Distresses............ccceevverveennen. 534
Ludek Cicmanec, Adam Kubica

Two-Dimensional Viterbi Track-Before-Detect Algorithm for Dim Object Tracking........cccceceevevencnencnneeee 540
Mateusz Zwolak, Michal Boruch, Przemyslaw Mazurek

Influence of Different Natural Fragment Drag Models on Performance of Simulated HE Warhead ............... 546
Frantisek Krejcir, Pavel Skalicky, Tomas Dedera

Operational Signatures for Control Algorithms Improvement in Optionally Manned Vehicle

Marek Nowakowski, Mariusz Wesolowski

ANTARES: A Software-Based Tool for Simulating Naval Radar Operations ...........c.cccceecvevveriienieecrennennenne. 557
Juan Sebastian Urrea-Lopez, Camilo Barreto-Reyes, Mario Linares-Vasquez

Synoptic Situations and Their Influence on Airport Visibility in the Czech Republic ...........cccoviiiinncnnnen. 565
Alzbeta Schneidrova

The Use of a Robotic Total Station for Verifying the Accuracy of UAV Navigation ...........ccceevveeveevereenieennens 574
Martin Hubacek, Jaromir Capek, Daniel Miarka, Josef Bajer

Climatological Parameters for Military Training Areas Under Climate Change Conditions ............ccccceeueenee. 579
Petr Kolar, Petr Maly

Modernization of Small Arms: Strategic Directions Based on NATO Battlefield Experiences and
Soldier-Centered ReqUIrements ANALYSIS ........c.eivvereerieriierieetieieeteseesteeseesessesaesseesseesseessesssesssessessseessessens 585
Svajone Bekesiene, Olga Navickiene, Aidas Vasilis Vasiliauskas

Importance of Modern Aerial Combat Systems in National Defence: Key Factors in Acquiring
Aerial Combat Systems for Lithuania’s NeedS.........cceeruiriirieriieiieieee e 593
Aidas Vasilis Vasiliauskas, Svajone Bekesiene, Olga Navickiene

Optimizing Unmanned Combat Air Systems Autonomy, Survivability, and Combat Effectiveness: A
Fuzzy DEMATEL Assessment of Critical Technological and Strategic DIivers.......c..coceceeveevieninicncnencnenn 601
Olga Navickiene, Svajone Bekesiene, Aidas Vasilis Vasiliauskas

On Blast Wave Effects 0n Protective StIUCIUIES.......ecviiieiieriieiieie ettt ettt steesae e esseeae e reeseesneas 609
Petr Dvordk, Pavel Manas, Vojtech Cech, Zdenek Hejmal

On the Effect of Moisture on the Results of Non-Destructive Testing by Measuring the Propagation
Velocity of Ultrasonic Waves on Cracked Concrete StruCTUIES........eo.eveeeeieienieniineneneeeeeeteneenrenie e eneenne 614
Eva Zezulova, Josef Fladr, Pavlina Rackova

Contribution to Visualization of Hyperspectral Data Using Self-Organizing Maps..........ccccceeverenereneneenenne. 620
Martin Javurek, Radoslav Forgdc, Milos Ockay, Valentin Takdc, Bianca Badidova



Case Study on Detecting Local Soil Anomalies...................

Lucie Markova, Josef Vanek

Automation of NCEI NOAA Meteorological Data Decoding and Its Use for the Analysis of

Temperature Extremes in the Czech Republic (2010-2023)
Lenka Rouckovad

Author Index





