22nd International
Multidisciplinary Scientific
GeoConference (SGEM 2022)

Informatics, Geoinformatics and Remote
Sensing

SGEM International Multidisciplinary Scientific GeoConference
Volume 22, Issue 2.1

Albena, Bulgaria
4-10 July 2022

Editors:

Oleksandr Trofymchuk
Baiba Rivza

ISBN: 978-1-7138-7032-6



Printed from e-media with permission by:

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

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2022) by SGEM WORLD SCIENCE (SWS) Scholarly Society
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact SGEM WORLD SCIENCE (SWS) Scholarly Society
at the address below.

SGEM WORLD SCIENCE (SWS) Scholarly Society
10/11 Gerlgasse
Vienna 1030, Austria

Phone: +359 2 405 18 41
Fax: +359 2 405 18 65

sgem@sgem.org

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

Email: curran@proceedings.com
Web:  www.proceedings.com



https://www.sgem.org Contents

CONFERENCE PROCEEDINGS CONTENTS

INFORMATICS

1. COMPUTER SIMULATION USE IN DESIGN GATING SYSTEM OF
CAST MADE FROM THE CAST IRON, Assoc. Prof. Ing. Peter Futas,
PhD., Ing. Vladimir Sabik, Assoc. Prof. Ing. Jozef Petrik, PhD., Ing. Peter

Peter Blasko, PhD., Ing. Lukas FOZaras............ccceeeeeriiiiieciiieecie e 3
2. CYBER SECURITY IN THE HEALTHCARE SECTOR - CURRENT
THREATS, Barbora KOotKOVa ..........cooiuiiiiiiiie e 11
3. DEFENCE SYSTEMS AGAINST DRONE ATTACKS, Barbora
KOOV 1.ttt ettt ettt e et e esbeesstessseenseesaessseenseenseesnneans 19
4. DIGITAL TRANSFORMATION OF AGRICULTURE:
PRIORITIES AND BARRIERS, Assoc. Prof. Dr. Daina Vasilevska,
Prof. Dr. Baiba RIVZA ......cc.ccoviiiiiiiiiiic sttt ettt et 27

5. IMPACT OF COVID-19 ON THE DIGITALISATION OF THE
ENTERPRISES IN THE BIOECONOMY SECTOR, Assoc. Prof. Dr. Sandija
Zeverte-Rivza, Dr. Ina GUAEIE ..........ooiioeiiiiiiee e 35

6. IMPLEMENTATION OF INTELLIGENT BIOMETRIC SYSTEM FOR FACE
DETEC"l:ION AND CLASSIFICATION, Michaela Chudobova, Jan Kubicek,
Radomir SCurek, Marek HULET .......ccouvvviiiiiiiiiiieeeeeeeeeee e 43

7. IT SOLUTION FOR EX LABELLING ASSISTANCE, Dr. Vlad Mihai Pasculescu,
Dr. Marius Simion Morar, Dr. Marius Cornel Suvar, Eng. Zoltan Vass..........cc..cceeuvenen. 51

8. MEASURING AND EVALUATION OF THE ECHOGENICITY
GRADE OF SUBSTANTIA NIGRA IN MRI SEQUENCES VS B-MODE
ULTRASOUND IMAGING USING THE SAME ALGORITHM: PILOT
COMPARISON STUDY, Dr. Jiri Blahuta, Tomas Soukup, Dr. Jan Lavrincik,
Lukas Pavlik, JIrT KOZEL .......ooviviiiiiiiee et 59

9. MINING SECTOR DIGITALIZATION IN KOSOVO, PhD (c).
Sami Duraku, Prof. Emilia Todorova, PhD .........ccccccooiiiiiiiiiiiiiiieeeeeee e 67

10. NUMERICAL STUDY ON FIRE HAZARD ASSOCIATED TO EXTERNAL
THERMAL INSULATION CLADDING SYSTEMS, Eng. Laurentiu Munteanu,
PhD. Eng. Marius Cornel Suvar, PhD. Stud. Jr. Florin Manea, Eng. Ligia loana Tuhut,
Eng. Andrada DeniSa Matel........ccceeueeieruieieniieienieeiesieeie sttt 73

11. SECURING INFORMATION SYSTEMS USING FRACTAL
GEOMETRY, Ing. Marta Blahova .........cccocoiiiiiiiiiee e 81



22" International Multidisciplinary Scientific GeoConference SGEM 2022

12. POTENTIAL  SECURITY ATTACKS VIA THE ILLEGAL
DISTRIBUTION OF SINGLE BOARD COMPUTERS, Assist. Prof. I V.

Kalinin, V. A. SEVOSLYANOV......cc.eeiieiieeieeeiientie et eeieesteete e esteesaeenseesseesnseeseenseesssesnseens 91
13. USE OF ARTIFICIAL INTELLIGENCE ELEMENTS IN
PREDICTIVE PROCESS MANAGEMENT, Ing. Marta Blahova..........c...ccccccuenen.e. 97
GEOINFORMATICS

14. ANALYSIS AND GIS-BASED MODELING OF FREE AND OPEN
DATA FOR TRACKING THE DYNAMICS OF THE URBAN
ENVIRONMENT: CASE STUDY FOR SOFIA, BULGARIA, Chief Assist.
Prof. Ph.D. Tamara IHEVA.......c..oooiiiiiiiiicieiee e 107

15. DATA PROCESSING METHODOLOGY IN THE CONTEXT OF
POINT CLOUDS OPTIMIZATION FOR BIM TECHNOLOGY, Assoc.
Prof. DSc. Wioleta Blaszczak Bak, Assoc. Prof. DSc. Czeslaw Suchocki, Assoc.
Prof. Michal BEdNnarczyk ..........cccocveiiieiiieiiiieeeeeee ettt 115

16. MODELLING BARLEY BIOMASS FROM PHENOCAM TIME SERIES
WITH MULTI-OUTPUT GAUSSIAN PROCESSES, Assist. Prof. Dr. Dessislava
Ganeva, Milen Chanev, Prof. Dr. Darina Valcheva, Prof. Dr. Lachezar Filchev, Prof.
DI GEOTZI JEICV ...ttt 123

17. SMOKE AND FOG CLASSIFICATION IN FOREST MONITORING
USING HIGH SPATIAL RESOLUTION IMAGES, Dr. Julia Ahlén..................... 131

18. GENERATING ACTIONABLE INTELLIGENCE FROM GEOSPATIAL
BIG DATA: STATE OF THE ART AND CONCEPT, Assoc. Prof. Dr. Eng. Andreea
Florina Jocea, Lect. Dr. Eng. Liviu Porumb, Lect. Dr. Eng. Lucian Necula, Dr. Eng.
Alexandru Grivei, Prof. Dr. Eng. Dan Raducanu..........cccccoceeviviiiiniininininecceee, 139

19. THE VERIFICATION, VALIDATION AND CORRECTION OF
SURFACE TOPOLOGICAL ERRORS FOR WORKS SPECIFIC TO
LAW 165/2013, Assoc. Prof. PhD. Eng. Andreea Begov Ungur, Ma. Stud.
Eng. Maria Alexandra Barb...........coocooiiiiiii e 147

20. TOWARDS THE INVESTMENT POTENTIAL
ASSESSMENT USING SPATIAL DATA MULTI-CRITERIA
ANALYSIS AND LINEAR REGRESSION, Josip Lisjak, mag. ing.
geod. et geoinf., Assoc. prof. dr. sc. Hrvoje Tomi¢, Assoc. prof. dr. sc.
Ante Roncevié, Prof. dr. sc. Miodrag ROIC .......c..ccovevuiiiiiiiiiicciececeeeee e 153

il



https://www.sgem.org Contents

GEODESY AND MINE SURVEYING

21. A SPECIFIC APPROACH TO LEAST SQUARES ADJUSTMENT
OF THE STATE LEVELLING NETWORK, Prof. Dr. Eng. Slaveyko
Gospodinov, Prof. Dr. Eng. Elena Peneva, Prof. Dr. Eng. Penio Penev....................... 163

22. APPLICATION OF GPS FOR STUDY THE GEODYNAMIC
PROCESSES IN THE REGION OF SOUTHWESTERN BULGARIA,
Assoc. Prof. Dr. Nikolay DImitroV........cccieeiciieiiiieeiiieciee et eesvee v 171

23. CURRENT GEODETIC TECHNOLOGIES IN THE MAINTENANCE OF
SPECIALIZED MAPS AND REGISTERS OF SEA BEACHES IN THE
REPUBLIC OF BULGARIA, Eng. Marina Georgieva...........cccveevverveeveecreenneenneennes 179

24. DETERMINATIONS OF THE PRELIMINARY COORDINATES FOR THE
NEW GNSS PERMANENT STATIONS IN SERBIA, Assoc. Prof. Dr Oleg
Odalovi¢, Ass. Prof. Dr Sanja Grekulovi¢, Ass. Prof. Dr Miljana Todorovi¢ Drakul,
PhD Asst. DUSAN PELKOVIC.......oiieiuiiiiieeiiee et 187

25. DEVELOPMENT OF A MOBILE MAPPING SYSTEM FOR
SIMULTANEOUS LOCALIZATION AND MAPPING, prof. Ing. Alojz Kopacik,
PhD., Ing. Pavol Kajanek, PhD., Ing. Jan Brindza, doc. Ing. Jan Erdélyi, PhD., doc. Ing.
Peter Kyrinovic, PRD.........oociiiiioicicce et 195

26. ESTIMATION OF VERTICAL ACCURACY OF DIGITAL
TERRAIN MODEL FABDEM ON THE TERRITORY OF THE
REPUBLIC OF SERBIA, Ass. Prof. Dr Sanja Grekulovi¢, Assoc. Prof. Dr
Oleg Odalovi¢, Ass. Prof. Dr Miljana Todorovi¢ Drakul, PhD Asst. DusSan
PEIKOVIC ..ottt et ettt e e 203

27. EXECUTION OF TOPOGRAPHIC WORKS IN ORDER TO RAISE
AND DRAW AN ITINERARY FOR A TYROLEAN IN TIMIS COUNTY,
ROMANIA, Lecturer Ph.D. Barliba Luminita Livia, Lecturer Ph.D. Barliba
C., Professor Ph. D. Samfira Ionel, Professor Ph. D. Ienciu Anisoara, MSc
BarliDa F. C.. oottt ra e s e enneas 211

28. GEODETIC AND GEOINFORMATION ASPECTS IN
CONNECTION WITH THE CREATION OF A GEOINFORMATION
SYSTEM FOR THE TERRITORY OF BULGARIA, Assoc. Prof. Dr. Ivan
KUNCIEV ..o ettt ettt e e e e e e et et e e e e e s eeeaans 219

29. GEODETIC DATABASE FOR MONITORING OF GEODYNAMIC
PROCESSES IN THE REGION OF SOFIA AND SOUTHWESTERN
BULGARIA, Assoc. Prof. Dr. Nikolay Dimitrov, Assoc. Prof. Dr. Mila
F N ¥ 0 R0 17 USSP 227

il



22" International Multidisciplinary Scientific GeoConference SGEM 2022

30. INFLUENCE OF INTRAPLATE DEFORMATIONS ON THE STATE
GPS NETWORK IN THE REPUBLIC OF BULGARIA, Assoc. Prof. Dr. Yuri
TSANOVSKIL. «.ceeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e aaaan 235

31. LANDSLIDE PROCESSES’ IMPACT ON AUTOMOBILE ROAD
CHARACTERISTICS, PhD, A. Kairanbayeva, Dr. Zh. Zhantayev, Dr. G.
Nurpeissova, D. Panyukova, Dr. A. Kiyalbayev........ccccceveviieciieiiiiiiiieeeeiece e, 241

32. THE INFLUENCE OF COVARIANCE ON THE ESTIMATION OF
THE ACCURACY OF VERTICAL DISPLACEMENTS, SLOPES AND
DEFLECTIONS AS FUNCTIONS OF LEVELLING RESULTS IN
GEOTECHNICAL MONITORING, Sen. Lecturer Anton Bannikov, Prof.
DSC. VIKIOT GOTAEEV ...ttt ettt esbeebeessaeenseesbeeseeennas 249

33. TOPOGRAPHIC WORKS EXECUTED FOR LIFTING AND
DRAWING A COLLECTIVE CONSTRUCTION GF+1F+A IN A
RESIDENTIAL AREA OF TIMISOARA, ROMANIA, Lecturer
Ph.D.Barliba C., Lecturer Ph.D. Barliba Luminita Livia, Professor
Ph.D.Popescu C.A., Professor Ph.D. Samfira [onel, MSc Barliba F. C....................... 265

34. WORKFLOW BETWEEN TERRESTRIAL LASER SCAN AND
UAYV PHOTOGRAMMETRY FOR STRUCTURAL ANALYSIS OF
BRIDGES, Drd.eng. Cuzic, Ovidiu Stefan, Prof.dr.eng. Man, Eugen Teodor,
Drd.eng. Alionescu, Adrian, Prof.dr.eng. Herban, loan Sorin ............ccccceveevieveennnnen. 273

PHOTOGRAMMETRY AND REMOTE SENSING

35. AUTOMATED DETECTION OF PAVEMENT DEFECTS USING
COMPUTER VISION, Dr. Michal Prochazka, Robert Pinkas, Dr. Michal Jankt, Dr.
Josef Stryk, Dr. JIFl GTOSEK ....cceeeviiiiieiieieeeee et 287

36. DETECTION OF LOCAL AND LONG-RANGE TRANSPORTED AEROSOL
INTRUSIONS OVER CLUJ-NAPOCA, ROMANIA USING MULTI-
WAVELENGTH LIDAR MEASUREMENTS IN SPRING 2022, Dr. Horatiu Stefanie,
PhD Asst. Andrei Radovici, PhD Asst. Alexandru Mereuta, MSc Horia Camarasan, Dr.
INICOLAE AJEAL ...neeeeeeeiiieteieiee ettt ettt ettt e st e et ese et s esesene st s et eseneneaes 295

37. DETECTION OF THERMAL ANOMALIES AS A RESULT OF MILITARY
ACTIONS IN UKRAINE BY REMOTE SENSING METHODS, Prof. Oleksandr
Trofymchuk, PhD Vyacheslav Vishnyakov, PhD Natalia Sheviakina, PhD Viktoriia
Klymenko, PhD Olha TOMChENKO ........coiriiriiiiiiiiieiieieeceseeee e 303

38. DETERMINATION OF LAND SURFACE TEMPERATURE USING
SENTINEL — 3 SLTR DATA AND GEOGRAPHIC INFORMATION SYSTEM
TECHNIQUES, Assoc. Prof. Dr. Eng. Andreea Florina Jocea, Lect. Dr. Eng. Catalina
CIISERA . ettt ettt bbbttt e a bbbt e bt ettt et e s bt et e bt et bt et e sbeeaten 315

v



https://www.sgem.org Contents

39. DEVELOPMENT OF ALGORITHMS FOR POINT CLOUD
FILTRATION, Ing. Richard Honti, PhD., doc. Ing. Jan Erdélyi, PhD, prof. Ing.
Al0jZ KOPACTK, PRD. ..ottt 323

40. GEOMETRY CHECK OF BUILDING STRUCTURES USING BIM
AND TLS DATA, doc. Ing. Jan Erdélyi, PhD, Ing. Richard Honti, PhD, prof.

Ing. Alojz Kopacik, PhD, doc. Ing. Peter Kyrinovi€, PhD.........ccccooiviiiiniiniiieiee 331
41. OPTIMISING VEGETATION-INPUT FOR DROUGHT
ASSESSMENT WITH SENTINEL-2A DATA, Ing. Joachim Vercruysse, Prof.
Dr. Ing. Greet DEIUYLET ... ..eeiiiieeiiieeiie ettt ettt et e e 339

42. PERSONAL LASER SCANNING TECHNOLOGY FOR 3D MAPPING AND
FOREST INVENTORY, Assoc. Prof. Dr. Maria Asenova, PhD Asst. Eng. Georgi
Donchev, Eng. Evgeni Evangelov.........coccioiiiiiiiiiiiiieiieeeeeee e 347

43. POSSIBILITIES OF APPLICATION OF DIGITAL RELIEF
MODEL IN CADASTRAL SURVEYING OF LAND, B.sc.ing. Jolanta
Luksa, Dr.oec. VIVITa PUKITE ......cooviiiiiiiiiiiiiieeeeeeee et 355

44. THE POTENTIAL OF BIOCHAR AND COMPOST MIXTURE TO
INCREASE THE MAIZE CANOPY DURING THE VEGETATIVE SEASON,
Assoc. Prof. Dr. Elena AYdin .......c.oooviiiiiiiiiiiieiicceeeeeeeeee e 361

45. UPDATED DIGITAL BATHYMETRIC MODEL OF POMORIE

AND BURGAS BAY, BULGARIAN BLACK SEA, PhD Asst. Lyubomira
Trendafilova, Dobroslav DECheV.........coooviiiiiiiiiiiiiie e 369

CARTOGRAPHY AND GIS

46. ASSESSMENT OF THE ABUNDANCE AND DISTRIBUTION OF THE
EMERGENT AQUATIC VEGETATION IN THE DANUBE DELTA,
ROMANIA. THE CASE STUDY OF TATARU AND UZLINA LAKES, Dr. Irina
Catianis, MSc. Gabriel Iordache, Dr. Adriana Maria Constantinescu, Dr. Ana Bianca
Pavel, MSC. Oana DODIE ..........vvviiiiiiiiiiiiieeece et 385

47. FLOOD FORMATION MECHANISM OF THE DEVASTATING FLOOD IN
THE TOWN OF SVILENGRAD, REPUBLIC OF BULGARIA IN JUNE 2012,
ASSOC. Prof. Dr. Daniela ZIatunOva. ... .oeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 393

48. GIS-AIDED GEOSPATIAL ANALYSIS OF THE FOOD INDUSTRY OF
BULGARIA (2010-2020), Assoc. Prof. Dr. Aleksandra Ravnachka, Assoc. Prof. Dr.
Velimira STOYANOVA .....uvieiviiiiiieeiiiieeieeesreeerteeeteeesereeesereessaeesssaeesseesssseessseeesssesssseenns 401



22" International Multidisciplinary Scientific GeoConference SGEM 2022

49. INFLUENCE OF THE Iss-INDEX AND LOCAL PARAMETERS ON
THE ACCURACY OF GNSS POSITIONING, Assoc. Prof. Dr. Greet
Deruyter, Prof. Dr. Alain De Wulf, Joachim Vercruysse.........cccccveevervencieecieeneeneenee. 409

50. METHODS OF ACHIEVEMENT THEMATIC MAPS, Lecturer Dr.
Roxana Claudia Herbei, Assoc. Prof. Dr. Mihai Valentin Herbei.............cc.coceveenne.. 417

51. MODELING AND DESIGN OF THE GEODATABASE OF THE
CADASTRE OF NATURAL HEALING RESOURCES OF UKRAINE,
PhD Asst. Eugen Zakharchenko, Prof. Dr. Olexandr Svitlychnyi, Prof. Dr.
Anatoliy LyashChenko .........c.cocieiiiiiiiiiiee e 425

52. STUDIES ON THE URBAN IMPACT OF THE LOCAL REGISTER
OF GREEN SPACES AS A GIS TYPE INFORMATION SYSTEM,
Samfira Ionel, David Gheorghe, Pfandl Alin, Barliba Costel, Barliba Livia................ 433

53. STUDIES REGARDING THE INFLUENCE OF THE
GEOLOGICAL SUBSTRATUM ON VEGETATION USING MODERN
METHODS, Prof. PhD. Ciolac, Valeria, Assoc. Prof. Dr. Mihut, Casiana,
Assoc. Prof. Dr. Okros Adalbert, Assoc. Prof. Dr. Dragomir Lucian, Drd.
Bodea, DIana-ALINa ......oooooiiiieiiiieeeeeeeeeeeeeeeee ettt ettt a e e e e 441

vi





