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VHUBEP3UTET CUHITUYHYM
HemapTman 3a nocnenuioMcke cTyauje
Jannjenosa 32, Beorpan

BERY JEITAPTMAHA 3A IOCJAEJUIIIOMCKE CTYJIUJE

Omnykom Beha Jlenaprvana 3a mocneaummomcke crymmje 6poj 4-33/2025 ox 06. 03. 2025. roWHE,
onpehenn cMo 3a unanose Komucuje 3a oueny u onbpany JIOKTOPCKE JUCcepTauuje KaHauaaTra
Ietpopuh Anekcanipa noj HazuBoM ,,YHanpeleme airopurama pojera YecTHla 3a ImpobieMe
Kknacudukalyje U perpecuje ca mpuMeprMa IpUMeHes o 4yeMy TToJHOCHUMO ciienehn

HN3BELITAJ

1. OcHOBHHM oAU 0 KAHIHAATY H JOKTOPCKO]j AUCEPTALNjH

Anekcanpnap ITetporuh je Marmctpupao Ha Pakynirery 3a UH(QOPMATHKY M payyHapCTBO
Vuusepsutera CUHIEAYHYM CTyAujcku nporpaM ,,CodTBepcko WHXEHEPCTBO®, NpoceyHa
ouena 10,0, rme je 3aBpmmo W ocHOBHe crymuje Takohe ca mpocewnom omenom 10.0 Ha
CTyaujckoM mporpaMy ,,AHbopmaTiKa M pauyHapcTBo“. AjeKcaHgap je CBOjJy aKalieMCKy
Kapujepy 3anodeo 2021. romuse Ha YauBepsuteTy CHHIMIYHYM, beorpan, Cpbuja xao
CapalHUK ¥ HACTABU HETIOCPEIHO HAKOH LITO je qumiomMupao 2021. rogune, a ox 2023. romuse
paay Kao acHMCTEHT INTO je W HETOBa TPeHYTHa Ho3MuMja. Ha IOKTOpcKMM akameMCcKHM
cTynujama Ha YHuBep3uTeTy CHHIHMAYHYM, CTYIMjCKM NporpaM MHTeTHreHTHO co(TBEPCKO
HHKEEPCTBO,  TIONIOXKKO je CBe McnuTe TpeasuleHe TIaHOM M MPOTPaMOM ca HPOCETHOM
oueHoM 10. Anekcanziap ce HayYHUM HCTpaxuBameM Gasu of 2017. roauHe Kana je oGjasuo
CBOJ MPBH HAy4HH pajl Ha TeMy GrokuejHa i GesGenHocTn. Ont Tajia je Anekcanap 06jasuro 60
panora. Hayumu panosu Koju cy 06jaB/beHH ¢y caunmbeHi ofl 2 paga M2 1a kateropuje, 4 paxa
M21 xateropuje, 2 pama M22 xareropuje, 2 pama M24 kareropuje, 26 pagoBa MI3
Kareropuje, kao u 24 paga M33. TIpema Google Scholar mmaThpopMu, HaBeneHH pamoBU Cy
uutupand 1146 myta, jok cy y Scopus Gasu uurupadu 597 myta, u 287 myta o Web of
Science MeTpuKama. ANeKkcaHap je Jeo MCTPaXKHBAYKOT THMa KOjH Pajy Ha IPOjeKTy rpaHT
Op. 7502, MHTenureHTHa MyITH-aTeHTCKAa KOHTPONA U ONTHMHU3aLHja NpUMEH-EHA Ha 3ellcHe
3rpajie U pojese IpoHoRa 3a Ipaheme xuBoTHe cpearne (ECOSwarm).

Kanouoam uma cnedehu objaemwenu pad xamezopuje M2la u M22 wume je ucnymen
npedycinoe 3a 006pary dokmopcke ducepmayuje:

* A. Petrovic, L. Jovanovic, N. Bacanin, M. Antonijevic, N. Savanovic, M. Zivkovic,
M. Milovanovic, V. Gajic, Exploring Metaheuristic Optimized Machine Learning for
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Software Defect Detection on Natural Language and Classical Datasets, Mathematics,
Vol. 12, No. 18:2918, pp. 1-46, Sep, 2024. doi:10.3390/math12182918. (M21a)

® A. Petrovic, R. Damagevi¢ius, L. Jovanovic, A. Toskovic, V. Simic, N. Bacanin, M.
Zivkovic, P. Spalevic, Marine Vessel Classification and Multivariate Trajectories
Forecasting Using Metaheuristics-Optimized eXtreme Gradient Boosting and
Recurrent Neural Networks, Applied Sciences, Vol. 13, No. 16:9181, pp. 1-28, Aug,
2023. doi:10.3390/app13169181. (M22)

Ilpeocmanu objasmwernu padosu:

Crnmncax pesyarara M20

* N. Bacanin, R. Stoean, M. Zivkovic, A. Petrovic, T. A. Rashid, T. Bezdan,
Performance of a Novel Chaotic Firefly Algorithm with Enhanced Exploration for
Tackling Global Optimization Problems: Application for Dropout Regularization,
Mathematics, Vol. 9, No. 21, pp. 1-33, Oct, 2021. doi:10.3390/math9212705. (M21a)

* R. DamaSevicius, L. Jovanovic, A. Petrovic, M. Zivkovic, N. Bacanin, D. Jovanovic,
M. Antonijevic, Decomposition aided attention-based recurrent neural networks for
multistep ahead time-series forecasting of remewable power generation, Peer]
Computer Science, No. 10:¢1795, pp. 1-44, Jan, 2024. doi:10.7717/peerj-cs.1795.
(M21)

* A. Minic, L. Jovanovic, N. Bacanin, C. Stoean, M. Zivkovic, P. Spalevic, A.
Petrovic, M. Dobrojevic, R. Stoean, Applying Recurrent Neural Networks for
Anomaly Detection in Electrocardiogram Sensor Data, SENSORS, Vol. 23, No.
24:9878, pp. 1-18, Dec, 2023. doi:10.3390/523249878. (M21)

* N. Bacanin, V. Simic, M. Zivkovic, M. Alrasheedi, A. Petrovic, Cloud computing
load prediction by decomposition reinforced attention long short-term memory
network optimized by modified particle swarm optimization algorithm, ANNALS OF
OPERATIONS RESEARCH, Dec, 2023. doi:10.1007/510479-023-05745-0. (M21)

® M. Zivkovic, C. Stoean, A. Chhabra, N. Budimirovic, A. Petrovic, N. Bacanin, Novel
Improved Salp Swarm Algorithm: An Application for Feature Selection, SENSORS,
Vol. 22, No. 5, pp. 1-25, Feb, 2022. doi:10.3390/s22051711. (M21)

= N. Savanovi¢, A. Toskovic, A. Petrovic, M. Zivkovic, R. Damasevicius, L. Jovanovic,
N. Bacanin, B. Nikolic, Intrusion Detection in Healthcare 4.0 Internet of Things
Systems via Metaheuristics Optimized Machine Learning, Sustainability, Vol. 15, No.
16:12563, pp. 1-29, Aug, 2023. doi:10.3390/su151612563. (M22)

= A. Petrovie, N. Bacanin, L. Jovanovic, J. Cadjenovic, J. Kaljevic, M. Zivkovic, M.
Antonijevic, Computer-Vision Unmanned Aecrial Vehicle Detection System Using
YOLOV8 Architectures, International Journal of Robotics and Automation
Technology, Vol. 11, pp. 1-12, May, 2024. doi:10.31875/2409-9694.2024.11.01.

M24)
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* A. Petrovic, L. Jovanovic, K. Venkatachalam, M. Zivkovic, N. Bacanin, N.
Budimirovic, Anomaly detection in electrocardiogram signals using metaheuristic
optimized time-series classification with attention incorporated models, International

Journal of Hybrid Intelligent Systems, pp. 1-25, May, 2024. doi:10.3233/HIS-240004.
(M24)

Crnncak pesyarata M10

= A. Petrovic, L. Jovanovic, M. Antonijevic, N. Bacanin, M. Zivkovic, J. Kaljevic,
Natural Language Processing of HTTP Content for Insider Threat Detection
Optimized by Modified Metaheuristic, Chapter in AIS Algorithms for Intelligent
Systems: ICICDS 2024: Innovations in Cybersecurity and Data Science, Springer,
AIS Algorithms for Intelligent Systems: ICICDS 2024: International Conference on
Innovations in Cybersecurity and Data Science Proceedings of ICICDS, pp. 299-314,
Springer, Singapore, Bengaluru, India, Dec, 2024. (M13)

= M. Zivkovic, A. Petrovic, M. Sarac, L. Jovanovic, M. Antonijevic, T. Zivkovic, N.
Bacanin, Investigating the Use of Generative Adversarial Networks for Cybersecurity
Dataset Training Data Substitution, Chapter in LNNS Lecture Notes in Networks and
Systems: INFUS 2024: Intelligent and Fuzzy Systems, Springer, volume 1089, LNNS
Lecture Notes in Networks and Systems: INFUS 2024: Intelligent Industrial
Informatics and Efficient Networks Proceedings of the INFUS 2024 Conference,
volume 1089, pp. 741-749, Springer, Cham, Canakkale, Turkey, Aug, 2024. (M13)

= A. Petrovic, M. Pavkovic, M. Svicevic, N. Budimirovic, V. Gajic, D. Jovanovic,
Exploring  YOLOvS8 architecture applications for weed detection in crops,
Proceedings of the 2nd International Conference on Innovation in Information
Technology and Business (ICIITB 2024), Chapter in Advances in Computer Science
Research, pp. 57-73, Atlantis Press, Muscat, Oman, Aug, 2024. (M13)

= A.Jokic, N. Jovic, V. Gajic, M. Svicevic, M. Pavkovic, A. Petrovic, Structured query
language injection detection with natural language processing techniques optimized
by metaheuristics, Proceedings of the 2nd International Conference on Innovation in
Information Technology and Business (ICIITB 2024), Chapter in Advances in
Computer Science Research, pp. 155-170, Atlantis Press, Muscat, Oman, Aug, 2024.
(M13)

= N. Josipovic, A. Petrovic, A. Cuk, M. Antonijevic, D. Jovanovic, N. Budimirovic,
Reinforcement Learning and Gamification: a Framework for Integrating Intelligent
Agents In Refro Video Games, Proceedings of the 2nd International Conference on
Innovation in Information Technology and Business (ICIITB 2024), Chapter in
Advances in Computer Science Research, pp. 87-101, Atlantis Press, Muscat, Oman,
Aug, 2024. (M13)

* N. Bacanin, L. Jovanovic, A. Toskovic, M. Zivkovic, A. Petrovic, M. Antonijevic,
Anomalous EEG Signal Time Series Classification Using Modified Metaheuristic
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Optimized RNN, Chapter in LNNS Lecture Notes in Networks and Systems: ICCIS
2023: International Conference on Communication and Intelligent Systems, Springer,
volume 969, LNNS Lecture Notes in Networks and Systems: ICCIS 2023:
International Conference on Communication and Intelligent Systems, volume 969,
pp- 291-304, Springer, Singapore, Jaipur, India, Jun, 2024. (M13)

P. Bisevac, A. Toskovic, M. Salb, L. Jovanovic, A. Petrovie, M. Zivkovic, N.
Bacanin, Solar Flare Classification via Modified Metaheuristic Optimized Extreme
Gradient Boosting, Chapter in CCIS Communications in Computer and Information
Science: ILCICT 2023: Information and Communications Technologies, Springer,
volume 2097, CCIS Communications in Computer and Information Science: ILCICT
2023: Proceedings of Second International Libyan Conference, Information and
Communications Technologies, volume 2097, pp. 81-95, Springer, Cham, Tripoli,
Libya, Jun, 2024. (M13)

L. Babic, L. Jovanovic, A. Petrovic, M. Zivkovic, T. Zivkovic, N. Bacanin,
Leveraging Metaheuristic Optimized Machine Learning Classifiers to Determine
Employee Satisfaction, Chapter in AIS Algorithms for Intelligent Systems: ICMSLE
2024: International Conference on Multi-Strategy Learning Environment, Springer,
AIS Algorithms for Intelligent Systems: ICMSLE 2024: Proceedings of International
Conference on Multi-Strategy Learning Environment, pp. 337-352, Springer,
Singapore, Dehradun, India, May, 2024. (M13)

T. Dogandzic, A. Petrovic, L. Jovanovic, N. Bacanin, A. Jovanovic, M. Zivkovic,
Speeding Classification by a Deep Learning Audio Analysis System Optimized by
the Reptile Search Algorithm, Chapter in AIS Algorithms for Intelligent Systems:
IJCACI 2023: International Joint Conference on Advances in Computational
Intelligence, Springer, AIS Algorithms for Intelligent Systems: IJCACI 2023:
Proceedings of International Joint Conference on Advances in Computational
Intelligence, pp. 73-88, Springer, Singapore, SAU Center for Research and
Innovative Learning (SCRIL), South Asian University, India and Jahangirnagar
University, Bangladesh, Apr, 2024. (M13)

B. Radomirovic, A. Petrovic, M. Zivkovic, A. Njegus, N. Budimirovic, N. Bacanin,
Efficient spam email classification logistic regression model trained by modified
social network search algorithm, Chapter in Advanced Studies in Complex Systems,
Computational Intelligence and Blockchain in Complex Systems, pp. 39-55, Elsevier,
Apr, 2024. (M13)

A. Toskovic, A. Petrovic, L. Jovanovic, N. Bacanin, M. Zivkovic, M. Dobrojevic,
Marine Vessel Trajectory Forecasting Using Long Short-Term Memory Neural
Networks Optimized via Modified Metaheuristic Algorithm, Chapter in AIS
Algorithms for Intelligent Systems: ICTSM 2023: Trends in Sustainable Computing
and Machine Intelligence, Springer, AIS Algorithms for Intelligent Systems: ICTSM
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2023: Trends in Sustainable Computing and Machine Intelligence, pp. 51-66,
Springer, Singapore, Bangkok, Thailand, Mar, 2024. (M13)

M. Zivkovic, L. Jovanovic, N. Bacanin, A. Petrovic, N. Savanovic, M. Dobrojevic,
XGBoost Tuned by Hybridized SCA Metaheuristics for Intrusion Detection in
Healthcare 4.0 TIoT Systems, Chapter in AIS Algorithms for Intelligent Systems:
ICEATI 2023: Evolutionary Artificial Intelligence, Springer, AIS Algorithms for
Intelligent Systems: ICEAI 2023: Evolutionary Artificial Intelligence, pp. 1-16,
Springer, Singapore, Malaysia, Mar, 2024. (M13)

I. Markovic, J. Krzanovic, L. Jovanovic, A. Toskovic, N. Bacanin, A. Petrovic, M.
Zivkovic, Flood Prediction Based on Recurrent Neural Network Time Series
Classification Boosted by Modified Metaheuristic Optimization, Chapter in LNNS
Lecture Notes in Networks and Systems: ADCIS 2023: Advances in Data-Driven
Computing and Intelligent Systems, Springer, volume 893, LNNS Lecture Notes in
Networks and Systems: ADCIS 2023: Advances in Data-Driven Computing and
Intelligent Systems, volume 893, pp. 289-303, Springer, Singapore, BITS Pilani, K K
Birla Goa Campus, Goa, India, Mar, 2024. (M13)

S. Golubovic, A. Petrovic, A. Bozovic, M. Antonijevic, M. Zivkovic, N. Bacanin,
Gold Price Forecast Using Variational Mode Decomposition-Aided Long Short-Term
Model Tuned by Modified Whale Optimization Algorithm, Chapter in AIS
Algorithms for Intelligent Systems: ICDICI 2023: International Conference on Data
Intelligence and Cognitive Informatics, Springer, AIS Algorithms for Intelligent
Systems: ICDICI 2023: International Conference on Data Intelligence and Cognitive
Informatics, pp. 69-83, Springer, Singapore, Tirunelveli, India, Jan, 2024. (M13)

L. Jovanovic, M. Kljajic, A. Petrovic, V. Mizdrakovic, M. Zivkovic, N. Bacanin,
Modified Teaching-Learning-Based Algorithm Tuned Long Short-Term Memory for
Household Energy Consumption Forecasting, Chapter in AIS Algorithms for
Intelligent Systems: WCATAA 2023: World Conference on Artificial Intelligence:
Advances and Applications, Springer, AIS Algorithms for Tntelligent Systems:
WCAIAA 2023: World Conference on Artificial Intelligence: Advances and
Applications, pp. 347-362, Springer, Singapore, Udaipur, India, Nov, 2023. (M13)

N. Bacanin, M. Zivkovic, Z. Hajdarevic, A. Petrovic, N. Budimirovic, M.
Antonijevic, 1. Strumberger, Detection of BotNet Using Extreme Learning Machine
Tuned by Enhanced Sine Cosine Algorithm, Chapter in LNEE Lecture Notes in
Electrical Engineering: ICAAAIML 2022: Advances and Applications of Artificial
Intelligence & Machine Learning, Springer, volume 1078, LNEE Lecture Notes in
Electrical Engineering: ICAAAIML 2022: Advances and Applications of Artificial
Intelligence & Machine Learning, volume 1078, pp. 125-137, Springer, Singapore,
Noida, India, Nov, 2023. (M13)

N. Bacanin, A. Petrovic, M. Antonijevic, M. Zivkovic, M. Sarac, E. Tuba, I.
Strumberger, Intrusion Detection by XGBoost Model Tuned by Improved Social
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Network Search Algorithm, Chapter in CCIS Communications in Computer and
Information Science: MDIS 2022: Modelling and Development of Intelligent
Systems, Springer, volume 1761, CCIS Communications in Computer and -
Information Science: MDIS 2022: Modelling and Development of Intelligent
Systems, volume 1761, pp. 104-121, Springer, Cham, Sibiu, Romania, Feb, 2023.
M13)

M. Zivkovic, A. Petrovic, N. Bacanin, M. Djuric, A. Vesic, I. Strumberger, M.
Marjanovic, Training Logistic Regression Model by Hybridized Multi-verse
Optimizer for Spam Email Classification, Chapter in LNNS Lecture Notes in
Networks and Systems: ICDSA 2022: Proceedings of International Conference on
Data Science and Applications, Springer, volume 552, LNNS Lecture Notes in
Networks and Systems: ICDSA 2022: Proceedings of International Conference on
Data Science and Applications, volume 552, pp- 507-520, Springer, Singapore,
Kolkata, India, Feb, 2023. (M13)

A. Petrovic, L. Jovanovic, M. Zivkovic, N. Bacanin, N. Budimirovic, M. Marjanovic,
Forecasting Bitcoin Price by Tuned Long Short Term Memory Model, Chapter in
Advances in Computer Science Research: ICIITB 2022: Proceedings of the 1st
International Conference on Innovation in Information Technology and Business,
Atlantic Press, Advances in Computer Science Research: ICIITB 2022: Proceedings
of the Ist International Conference on Innovation in Information Technology and
Business, Atlantic Press, pp. 187-202, Atlantic Press, Muscat, Oman, Jan, 2023.
(M13)

A. Petrovic, M. Antonijevic, I. Strumberger, L. Jovanovic, N. Savanovic, S.
Janicijevic, The XGBoost Approach Tuned by TLB Metaheuristics for Fraud
Detection, Chapter in Advances in Computer Science Research: ICIITB 2022: 1st
International Conference on Innovation in Information Technology and Business,
Springer, pp. 219-234, Atlantis Press, Springer Nature, Jan, 2023. (M13)

A. Petrovic, M. Antonijevic, I. Stumberger, N. Savanovic, S. Janicijevic, N.
Budimirovic, Intrusion Detection by XGBoost Model Tuned by Improved Mullti-
verse Optimizer, Chapter in Advances in Computer Science Research: ICIITB 2022:
Ist International Conference on Innovation in Information Technology and Business,
Springer, pp. 203-218, Atlantis Press, Springer Nature, Jan, 2023. (M13)

M. Zivkovic, A. Petrovic, K. Venkatachalam, I. Strumberger, H. Shaker Jassim, N.
Bacanin, Novel Chaotic Best Firefly Algorithm: COVID-19 Fake News Detection
Application, Chapter in SCI Studies in Computational Intelligence: Advances in
Swarm Intelligence, Springer, volume 1054, SCI Studies in Computational
Intelligence: Advances in Swarm Intelligence, volume 1054, pp. 285-305, Springer,
Cham, Oct, 2022. (M13)

N. Bacanin, M. Zivkovic, M. Sarac, A. Petrovic, I. Strumbcrger, M. Antonijevic, A.
Petrovic, K. Venkatachalam, A Novel Multiswarm Firefly Algorithm: An Application
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for Plant Classification, Chapter in LNNS Lecture Notes in Networks and Systems:
INFUS 2022: Intelligent and Fuzzy Systems, Springer, volume 504, LNNS Lecture
Notes in Networks and Systems: INFUS 2022: Intelligent and Fuzzy Systems,
volume 504, pp. 1007-1016, Springer, Cham, Izmir, Turkey, Jul, 2022. (M13)

" M. Zivkovic, A. Petrovic, N. Bacanin, S. Milosevic, V. Veljic, A. Vesic, The
COVID-19 Images Classification by MobileNetV3 and Enhanced Sine Cosine
Metaheuristics, Chapter in LNDECT Lecture Notes on Data Engineering and
Communications Technologies: ICMCSI 2022: Mobile Computing and Sustainable
Informatics, Springer, volume 126, LNDECT Lecture Notes on Data Engineering and
Communications Technologies: ICMCSI 2022: Mobile Computing and Sustainable
Informatics, volume 126, pp. 937-950, Springer, Singapore, Nepal, Jul, 2022. 016,
Springer, Cham, Izmir, Turkey, Jul, 2022. (M13)

* N. Bacanin, A. Petrovic, M. Zivkovic, T. Bezdan, M. Antonijevic, Feature Selection
in Machine Learing by Hybrid Sine Cosine Metaheuristics, Chapter in CCIS
Communications in Computer and Information Science: ICACDS 2021: Advances in
Computing and Data Sciences, Springer, volume 1440, CCIS Communications in
Computer and Information Science: ICACDS 2021: Advances in Computing and
Data Sciences, volume 1440, pp. 604-616, Springer, Cham, Nashik, India, Oct, 2021.
(M13)

* N. Bacanin, A. Petrovic, M. Zivkovic, T. Bezdan, A. Chhabra, Enhanced Salp
Swarm Algorithm for Feature Selection, Chapter in LNNS Lecture Notes in Networks
and Systems: INFUS 2021: Intelligent and Fuzzy Techniques for Emerging
Conditions and Digital Transformation, Springer, volume 307, LNNS Lecture Notes
in Networks and Systems: INFUS 2021: Intelligent and Fuzzy Techniques for
Emerging Conditions and Digital Transformation, volume 307, pp. 483-491,
Springer, Cham, Istanbul. Turkey, Aug, 2021. (M13)

Crucaxk pesyarata M30

Y TpeHyTKy NHucatba M3BELITaja, KaHAWAAT UMa jelaH pan y oBOj KaTeropuju KOJH je
npuxBaheH 3a 00jaBIbuBams€e, Al JJO OBOT TPEHYTKA jOIN HHje 00jaBIbeH H TO:

= A. Petrovic, L. Jovanovic, K. D, N. Bacanin, M. Zivkovic, S. Malisic, Optimizing
Convolutional Networks Using a Modified Metaheuristic for Apple Tree Leaf
Disease Detection, 2024 32nd Telecommunications Forum (TELFOR), IEEE,
Belgrade, Serbia, pp. 1-4, Nov, 2024. (M33)

= L. Jovanovic, N. Jovic, A. Petrovic, N. Budimirovic, M. Zivkovic, N. Bacanin,
Forecasting Solar Energy Substation Voltages Using Metaheuristic Optimized GRU,
2024 32nd Telecommunications Forum (TELFOR), IEEE, Belgrade, Serbia, pp. 1-4,
Nov, 2024. (M33)

® N. Bacanin, L. Jovanovic, M. Djordjevic, A. Petrovic, T. Zivkovic, M. Zivkovic, M.
Antonijevic, Crop Yield Forecasting Based on Echo State Network Tuned by
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Crayfish Optimization ~Algorithm, 2024 JEEE International Conference on
Contemporary Computing and Communications (InC4), IEEE, Bangalore, India, pp.
1-6, Mar, 2024. (M33)

N. Bacanin, A. Petrovic, L. Jovanovic, M. Zivkovic, T. Zivkovic, M. Sarac,
Parkinson’s Disease Induced Gain Freezing Detection using Gated Recurrent Units
Optimized by Modified Crayfish Optimization Algorithm, 2024 Sth International
Conference on Mobile Computing and Sustainable Informatics (ICMCSI), IEEE,
Lalitpur, Nepal, pp. 1-8, Jan, 2024. (M33)

L. Jovanovic, N. Bacanin, M. Zivkovic, M. Antonijevic, A. Petrovie, T. Zivkovic,
Anomaly detection in ECG using recurrent networks optimized by modified
metaheuristic algorithm, 2023 31st Telecommunications Forum (TELFOR), TEEE,
Belgrade, Serbia, pp. 1-4, Nov, 2023. (M33)

L. Jovanovic, A. Petrovie, T. Zivkovic, M. Antonijevic, N. Bacanin, M. Zivkovic,
Exploring the Potential of Generative Adversarial Networks for Synthetic Medical
Data Generation, 2023 3 st Telecommunications Forum (TELFOR), IEEE, Belgrade,
Serbia, pp. 1-4, Nov, 2023. (M33)

M. Zivkovic, C. Stoean, A. Petrovic, N. Bacanin, 1. Strumberger, T. Zivkovic, A
Novel Method for COVID-19 Pandemic Information Fake News Detection Based on
the Arithmetic Optimization Algorithm, 2021 23rd International Symposium on
Symbolic and Numeric Algorithms for Scientific Computing (SYNASC), pp. 259-
266, Dec, 2021. (M33)

A. Petrovic, J. Perisic, L. Jovanovic, M. Zivkovic, M. Antonijevic, N. Bacanin,
Natural Language Processing Approach for Fake News Detection Using
Metaheuristics Optimized Extreme Gradient Boosting, 2024 IEEE 3rd World
Conference on Applied Intelligence and Computing (AIC), IEEE, Gwalior, India, pp.
252-257, Jul, 2024. (M33)

N. Jovié, M. Zivkovi¢, N. Baganin Dzakula, A. Petrovié, L. Jovanovi¢, Application
of Virtual Reality With Production Robotics, Sinteza 2024 - International Scientific
Conference on Information Technology, Computer Science, and Data Science,
Belgrade, Serbia, pp. 419-424, May, 2024. (M33)

L. Jovanovic, M. Zivkovic, N. Budimirovic, A. Petrovic, I. Strumberger, N. Bacanin,
Metaheuristic Optimized Extreme Gradient Boosting for Solar Flare Prediction, 2023
16th International Conference on Advanced Technologies, Systems and Services in
Telecommunications (TELSIKS), IEEE, Nis, Serbia, pp. 183-186, Oct, 2023. (M33)
M. Todorovic, A. Petrovic, A. Toskovic, M. Zivkovic, L. Jovanovic, N. Bacanin,
Multivariate Bitcoin price prediction based on LSTM tuned by hybrid reptile search
algorithm, 2023 16th International Conference on Advanced Technologies, Systems
and Services in Telecommunications (TELSIKS), IEEE, Nis, Serbia, pp. 195-198,
Oct, 2023. (M33)
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A. Petrovic, M. Antonijevic, 1. Strumberger, L. Jovanovic, N. Savanovic, S.
Janicijevic, The XGBoost Approach Tuned by TLB Metaheuristics for Fraud
Detection, Proceedings of the Ist International Conference on Innovation in
Information Technology and Business (ICIITB 2022), pp. 219-234, Jan, 2023. (M33)
A. Petrovic, I. Strumberger, T. Bezdan, H. Shaker Jassim, S. Suleiman Nassor,
Cryptocurrency Price Prediction by Using Hybrid Machine Learning and Beetle
Antennae Search Approach, 2021 29th Telecommunications Forum (TELFOR),
Belgrade, Serbia, pp. 1-4, Nov, 2021. (M33)

A. Vesic, M. Marjanovic, A. Petrovic, 1. Strumberger, E. Tuba, T. Bezdan,
Optimizing Extreme Learning Machine by Animal Migration Optimization, 2022
IEEE Zooming Innovation in Consumer Technologies Conference (ZINC), Novi Sad,
Serbia, pp. 261-266, May, 2022. (M33)

A. Petrovic, I. Strumberger, M. Antonijevic, D. Jovanovic, D. Mladenovic, A.
Chhabra, Firefly-Xgboost Approach for Pedestrian Detection, 2022 IEEE Zooming
Innovation in Consumer Technologies Conference (ZINC), Novi Sad, Serbia, pp-
197-202, May, 2022. (M33)

N. Milutinovi¢, M. Gajevi¢, J. Krstovié, A. Petrovié, N. Bacanin Dzakula, M.
Antonijevi¢, Performance of Arithmetic Optimization Algorithm for ELM Tuning
Applied to IoT security, pp. 1-4, 2022. (M33)

L. Jovanovi¢, N. Milutinovi¢, M. Gajevi¢, J. Krstovié, T. Rashid, A. Petrovié, Sine
Cosine Algorithm for Simple recurrent neural network Tuning for Stock Market
Prediction, pp. 1-4, 2022. (M33)

A. Petrovic, N. Bacanin, M. Zivkovic, M. Marjanovic, M. Antonijevic, 1.
Strumberger, The AdaBoost Approach Tuned by Firefly Metaheuristics for Fraud
Detection, 2022 IEEE World Conference on Applied Intelligence and Computing
(AIC), IEEE, pp. 834-839, Jun, 2022. (M33)

M. Milovanovi¢, A. Petrovi¢, H. Shaker Jassim, I. Strumberger, M. Zivkovié¢, Plant
Classification Using Firefly Algorithm and Support Vector Machine, Sinteza 2022 -
International Scientific Conference on Information Technology and Data Related
Research, pp. 443-448, 2022. (M33)

A. Petrovi¢, M. Jovanovi¢, Place of blockchain in economy, Mar, 2018. (M33)

D. Miti¢, M. Jovanovi¢, N. Biga, N. DPakovié, A. Petrovié, Big data and cyber
security: contemporary issues, Oct, 2017. (M33)

A. Petrovié, M. Zivkovid, Integration of Artificial Intelligence with Cloud Services,
Sinteza 2019, pp. 381-387, Apr, 2019. (M33)

A. Petrovié¢, M. Zivkovié, N. Bacanin Dzakula, Singibot - a student services chatbot,
Sinteza 2020, Oct, 2020. (M33)

T. Bezdan, A. Petrovic, M. Zivkovic, I. Strumberger, V Kanchana Devi, N. Bacanin,
Current Best Opposition-Based Learning Salp Swarm Algorithm for Global
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Numerical Optimization, 2021 Zooming Innovation in Consumer Technologies
Conference (ZINC), IEEE, pp. 5-10, May, 2021. (M33)

Yuemhe y npojexTuma

®* VYuecnuk je y npojekty Ponna 3a Hayky Pemy6muxe CpGuje ,Grant No. 7502, Intelligent
Multi-Agent Control and Optimization Applied to Green Buildings and Environmental
Monitoring Drone Swarms (ECOSwarm)“. Wndopmaumje o NPOJEKTy Cy JOCTYIIHE Ha:
https://ecoswarm.edu.rs/

Ydemhe y opranusanmju HayyHux cKynosa

® 2025. romune je 6uo mperncenasajyhin cTymeHTCKe cecuje KoH(epenmuje Sinteza —
sinteza.singidunum.ac.rs

® Unan opranmsaupoHor oxGopa koudpepenuuje ,.The International Conference on
Availability, Reliability and Security - ARES 2025“. Bume uHpOpMaImja o
koH(epenuuju: https://2025.ares-conference.eu/

Hoxropcka mucepranmja kaumugata Iletposuh Amexcampap je ypahena Ha ykynHo 129
CTpaHa, oll 4vera 17 crpaHa 4WHe MPWIOT M CHHcaK nuTeparype. CrHcak TUTeparype
obyxBata 74 pedepenie Koje YHHE HAyIHH PaIOBU, KHbHTe, 300pHULM panosa, Kao M Ipyra
CJICKTPOHCKM M3BOPU. V3 OCHOBHM TEKCT JucepTalMja caapku v 44 wiycTpaumje u
rpaduxona u 40 tabGena.

Hoxropcka mucepranuja kanmunata [etposuh Anekcannpa je Guia TOABPrHyTa MpOBEpPH
codTBEpOM 3a ycTaHOBIbaBak-€ NpeKianama/miarnjapusma (iThenticate Plagiarism Detection
Software).

Yxynan npoyenmyannu usnoc sanascenux npexnanarsa usnocu 21% OJucepmayuje.

Hpouenar on 21% je MpuUXBaTBMB ¢ 003MpoM Ha To na ce BehMHa mpeianama ogHOCE Ha
CTPUKTHE (hOPMYTIALIHje U3 jABHO JOCTYITHUX 06jaBIbeHIX PaloBa KaHIUIATA.

HEeNPUCTPacHEe ¥ TaYyHE MPOBEpe 3HaK-a, alld M Jia IPEACTaBH JBa MOCTYIKA ayTOMaTU30BaHOT
OlICK-MBAA, KOJU UCKIbYUYjy NpefaBada U3 yJore WCIUTHBAYA, TOJ MPETTIOCTABKOM 1A ce
Ha Taj HaYMH 0jadyaBa HEPUCTPACHOCT Y OCTYIIKY OLECHUBAba.

IlpeameT M NHb UCTPAKUBALA
Ilpenmer ucTpakmpama je aHamu3a HCXOfa NPUMCHE pellela 3a ONTHMU3ALM]yY
Pa3IMYUTUX METO/IA BEIITAYKe HHTETUIEHIIH]j€.

Hum ucrpakuBama je mpoHanaxeme NOOOBIIAHAX BEp3Wja anrOpUTMa OINTHMH3AL]e
pojeBuMa YecTuna (eHrI. - particle swarm optimization - PSO) xoju epukacuuje pewasajy
IpoGIeMe U3 CTBAPHOT KMBOTA. IIpHMEEHH Cy PasiuudTH MPUHIMIN XUOpUIH3aLuje ca
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4.

APYIMM METaXCypUCTHKUMa W CTpaTerdjamMa MHMUMjaNu3alije ca LMIbeM NpoHaakKemha
Gosber Gananca dasza excropanuje u eKCIUIoaTaluje NPUIIMKOM pelliaBama npoblema
nojenuHaqHo. Ilopen 0BOT anropuT™Ma HMpUMEHCHH CY W Pa3THYUTH METaXeyPHUCTHUKU
ONTHMHU3ATOPH Kako OH ce meppopmaHCe NPeATIOKEHHX pellerma 3a JBa paznnyuTa
npobiiema CTBAPHOI XKUBOTA MOIJIe NOTBPAUTH. [IpBa IpuMeHa TPEUI0KEHE METOHONIOIH]E
Ce OJIHOCH Ha mnpobieme moMopckor caobpahaja, OmXHOCHO wieHtuuKkannjy u npaheme
mnosuna. Jlpyra mpumena ce GaBM ApyrauMjuM aid He Mame BakKHHM npodiIeMom
IIPEIUKIIMjE TPEIKE Y MPOrpamMcKoM Koxy. 3a o6a Cilydaja je mopeja KOMIapaTHBHE aHAN3e
ca HoCTojehnM aNropuTMUMa BHCOKHX TIepGOPMAHCH NIPUMEESECHA CTATHCTHHYKA BaNnuIanuja
pesynrata W aHammsa. Pesyntar ucTpakuBama Cy IBe Hose Bep3uje PSO Koje cy
TpelICTaBIBEHE W 00jaBIbEHE Y TIPECTHXKHUM HAYTHUM YacONMcHMa.

Xunorernuku OKBHP UCTpaxKuBama

Xunorese Koje UCTPaXHBAaKE MOTBphyje NPAMEHOM HAYYHHX METOa M [IpOHANaXEHEM
OArOBOpa Ha HCTPAXKMBAYKA MUTaba KOjHMA ¢ TEXH MOTBPIA THX XUIIOTE3a CY:

* Moryhe je 06e36emuTr NpoBepy M OLECHUBALE CTEIEHA CTEYEHUX pPaIHUX BeITHHA
CTyA€HAaTa ayTOMAaTU30BaHUM IIOCTYIIKOM.

" Vaampeheme PSO anmropurva 3a ONTUMU3ALM]y XWIepriapeMarapa y IpobreMuMa
1oBKzIOe U M3paze codrrepa.

®* Ilpennoxenu pajHu okBMpy GasupaHd Ha BHUILE PasMYATHX BPCTA PELICH:Aa W3 06IACTH
BELITAYKE MHTECIMICHUHMje CE€ MOTy NPUMEHHTH Yy CTBAPHOM >KMBOTY Ca BHCOKOM
riperu3HouThy.

= Xubpummsaimyja je jenHa oX KIBYYHHX MeTona 3a yHanpeljeme mepbopMaHcy nocrojehux
MeTaxeypUCTHIKHX Pelleha.

* Ilpumena NLP metona 3ajejHO ca METaxeypUCTHYKAM DEIICH-IMA ITOCTHKE 3HATHO OOJbe
pesynrare.

®* Asropuram PSO Kao 1 meroee JBe MPENIOKEHE HOBE BEp3HMje MOKasyjy poGYCHOCT Ha CBAM
TECTOBMMa Ka0 M BUCOKY CTaOMIIHOCT KOja OIUIHKYje OBaj aJIrOPUTAM.

Mertogonoruja uerpaxkusama

Merogonoruja mpuMemeHa Yy JOKTOPCKOj Te3d MpUMeERYje pasiHuiTe METOone
ucTpaxuBama. Hajlipe je moTpe6HO HAarllacHTH fa je aHaIUTHYKH METOJl 6O IIaBHA METOJA,
Te Ja je TMTeparypa ykasuBala Ha HEJOCTATaK MMIUIEMEHTALMjA KOje TIPHUMEH:Y]jy MeTole
yHampeljerma anropuramMa IpUMEH-CHUX y 0BOM pany. Creseha MeTona Koja je npecymna 3a
OBO HCTPAKUBAKE jeCTe METOAA MojieNloBama. OBa METO/la Jaje Pe3yJITaT 1Be HOBE BEp3uje
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PSO anroput™ma, o1l KOjuX je jefHa OKpPeHyTa NMpeMa ONTHMH3ALUjH npobieMa noMOpcKor
caobpahaja u To 3a Knacupukaujy ¥ perpecujy, a apyra BEp3Mja je MOJeNIOBaHa mpema
notpebamMa IeTeKUMje Tpelaka y MporpamMcKoM Koay. Kako 6w ocTBapeHn pe3ynTaTH,
OJTHOCHO OCTBapeHO YHarpehewme OHMIO BepHOHKOBAHO, NpPUMEHEHE CY U CTATHCTHYKE
METOJIE 3aje/IHO ca KOMIIapaTUBHUM METOJaMa.

Pesynratn ucTpaxusama cy BepU(MKOBAHM ONIMPHUM TECTHPAmEM KOje 3a LWL UMa na
nprKaxe poOyCHOCT TECTHPAHUX pemiersa. IIpuMerenn cy mocrojein CKymoBu momaraka 3a
CBE U3BpIIEHE EKCTIEPUMEHTE.

ANropuTMH HOpeljeHH Y OKBUPY jeJHOT eKCTIEPUMEHTA Cy TeCTHPAHH MOJ MCTHM YCIOBAMA
WTO YWHH TMO/IeMaBatba eKCTIEPUMEHATA, CKy MojaTaka, CBaTyallMOHe METPHKE U XapiIBep
Ha KOJUM Cy TECTOBH U3BPIUICHH.

V3uMajyht y 003Mp OMNCEXHOCT TecToBa, 3a oipelieHe MeTpHKe Cy HPUMETHH 60JbH
pe3ynTaTd KOx OoCHOBHe Bepsuje PSO anroputma, Koju je IPENO3HATIEHB 110 CTaGUITHOCTH.
CamMiM THM, YHATIPEIUTH OBaj alTOPUTAaM M 3aApXKaTh CTAOHIHOCT je H3a30B. ITopen Tora
IITO Cy y HEKOM Clly4ajy OCHOBHe Bep3uje Guie Golbe, TH CITydajeBH ce MOTY TIPUITHCATH
NFL reopemu, a ysumajyhu y 063up yKyIlHe pesyirate npejioxkeHa peliermha ¢y BUIHO G0Jba
OJ1 OCHOBHHIX BEP3Mja, aJlM ¥ JIPYTHX METaXCYPHCTHKA KOj€ Cy TeCTHpaHe.

Kparak npuka3 caapxaja 10KTOpcKe aucepTanuje

IIpescTaB/beHO HCTPAKUBAIbE Ce OJHOCH Ha HpOoOJieMe robalHe ONTHMU3AIMje IPUMEHOM
aIropuTama HHCIMPUCAHUX NPUPORHUM PpeHoMennMa. 360T BeluKor Gpoja eKcIepuMeHaTa
¥ Pa3IUYMTHX MOJIENia KOjU Cy TeCTUPAHH, JCTaJbHHUjH ONMC CTPYKTYpe paja je MpencTaBibeH
Y IaJbeM TEKCTY.

1o 3aBpiieTKy yBOIHOT [€la CIeu TIpBa IllaBa ca CBPXOM IIPe/CTaBIbarba JBe IJIaBHE TPYIIe
excnepuMenata. llojena Ha OBaj HAaYMH IIPENCTaB/ba JBE IPyIe MPoGJEMa, TMOMOPCKOr
caobpahaja u rpemaka y nporpaMckoM KOy, allv je Takohe GUTHO HAracUTH Ja je Ha OBOM
HUBOY Morylie NONENNTH JOKTOPCKY JMcepTalldjy Ha IBa Jena M0 OCHOBY BpCTa
mMoaubukaunja npuMemeRux Ha PSO anroputaMm ysumajyhm y o63mup ma ofa ciydaja
MIPpUMEHE UMajy pa3THduTe 3aXTEBE.

Hpyra rmaBa je mnoceefieHa ONMCHBaBmYy MeTaxeypUCTHYKHX alrOpHTaMa M HHUXOBHX
Kapakrepuctaka. Ilopel Tora, y HaBeleHOj IMIaBU Cy NPHMKa3aHM JeTalbHU OIMCH CBAKOr
ajyropuTama Koju je NpUMeheH y 0be HaBeJeHe Ipyle eKcllepuMeHaTa.

Tpeha rmaBa ciyXxu [a TpEACTaBH OCTale THIOBE pelllckha W3 OOJACTH BelITAauKe
MHTETUTEHIH]€ a KOjH CY NPUMEHEHI Y OBOM pafy U Takole IeTa/bHO OMHCaHN.

YerppTa rmaea je ynorpebibeHa 3a Ipeior IpoMeHa Ha OCHOBHY Bep3Hjy PSO anroputama
U [I0J1eJbEHO je Kao U Jpyra rjasa.
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Pesynraru nctpaxupama cy npescTaBbenn y netoj riaeu.

Konaune 3aximbyuke je Moryhe mpouwratd y mecroj riaeu kao u YCMEpEme 3a HacTaBak
UCTPaKMBAIba NPEIIOKEHUX TeMa.

HOCTI/IFHYTH PE3YJTATH U HAYYHH JONPUHOC HOKTOPCKeE nncep’rauuje

HcrpaxuBame HMa CTPYYHH M HAYYHH JONPHHOC. JIOMPHHOCH HayUM Koje oBaj pajn Jaje
cy:

YBoljere cTabuIHOT OKBHpA 3a pellaBame BAKHUX MHTAEHA Y UIeHTUDUKALUjU 1 nipahiery
IIOMOPCKHX TUIOBHJIA.

Ipennor 3a poOycran MexaHu3aMm 3aCHOBaH Ha EKCTPEMHOM I10jaYaBarby rpajgujeHra (eHri. -
eXtreme gradient boosting - XGBoost) 3a unentudukanujy u K1acu(pUKamjy MOPCKHX
IUIOBHJIA.

IIpensor 3a npucTyn 3acHOBaH Ha BPEMEHCKUM CepHjaMa KOju KOPHUCTH JyTy KpaTKOPOUHY
MeMopujy (eHri. - long short-term memory - LSTM) mpexe 3a nipeieuhanse NyTamke MJIOBUIIA
Veohemwe ynampehene Bepsuje PSO moce6GHO 3a pemiaBame NOTpeda 3a MOJEIIABANLE
xunepnapamerapa 3a XGBoost u LSTM.

Tymayeme Momena xnacudukaumje ca HajboBUM yYMHKOM Kopuiuhemem 00jalmBUBIX
METOJa BEMITa4YKe UHTENIUICHIMje 1a O1 ce Dosbe pasyMeo 3Hauaj KapaKTEepUCTHKA Kaja ce
pelnasa oBaj XUTaH MpodieM.

MetaxeypucTudky anropuTMH 3aMemyjy Hamaa rpyooM CHIoM (GHI. - brute Jforce) m
py4Hu u300p Xxunepnapamerapa, KOpHCTehM TEOPHjCKM yTeMeheH METOJ 3a pellaBame
npobreMa ca BeUKAM 6pojeM JUMeH3Hja.

OBy XubpuHE MOJENM JIOHOCE TEOPHjCKU HANPEAK Ie METaxeypUCTHUKH alrOpUTMH
M3BpINABA]y 3ajaTKe MOJENIaBamka, HOK MONCIM MALIMHCKOT Ydema 06aBibajy 3aiarak
KJacuukaimyje.

YBohewe ynanpehene Bepsuje PSO 3a yHampeheme npoGiema JeTeKiije rpeuike y
NPOrPaMCKOM KOJIy.

HUutepnperabunnoct Monena omoryhaBa TpaHCHApeHTHY ONTHMM3ALM]y CIOXKEHHX
mozena. OBO je K/bY4YHO 3a MOBEPEE U OJATOBOPHOCT MOJeNa 3a Hpeipulame rpemaka y
codTeepy, y ciyyajy a cTpyumani 3a 06e30el)erme KpanuTeTa Mopajy aa IIOTBpJI€ MPOTHO3€
MoJjiena.

Kona4Ho, OBaKaB IPUCTYI MpeJICTaB/ba BEIMKKM MOMAK Ka ayTOMAaTH30BAHUM CHCTEMHMA
33 MIeHTH(UKALK]y cOpTBEPCKHX Ipellaka, Ile Ce MEeTaXeypHCTHYKH aNrOPUTMH MOTY
KOPUCTHTH 32 8y TOMATH3aLI|]y MHOTHX OJITyKa KOj€ OOMYHO 3aXTeBajy JbYICKY HHTEpPBEHIHU]Y,
YMMe Ce CMambyjy TPOINKOBU MpOjeKTa U moBehiaBa MoBeperhe y KBATUTET IIPOjeKTa.
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7. Munuseine u npenior Kosucnje o 1oK10pesoj ueep ranujn

Ha ociosy crera msiomenor KoMHCHT jo MIIILEILG [0 0K TOPCKI JMCCPrmija kaugi
Herposuh Anccaipa 110 CROJO] TeMIL, BPHETYIY, CIPYRIYPI 1 CRPRATY PO, KBTIy 1
HRUHY RSB, MCTOIONOUVHE HCTPIARHBLG,  anany  kopmnheibd epaiype,
PCACBAHTTIOCTIE 1 KBILICICTY CHPOURGACHOT BULPLATIIGIGLI 1 0N TN HU LY THEING 38 0B0 L
RPIICPHIYMC SAXTCHANC 38 JIOKTOPCKY [IHCCPTAUHY, T¢ C0 MOMC UPUXBALITY Kao Hojodbia s
Jasny oadpany.

Carngranajyhn yryuny oncuy sokopeke jmeepianije saenaia erponh Ajescan g no
AZHROM Y HHIPCHCIC WIropimimm OB 1o iirn s patieye KICHPUKILGe 1 perpecHjc
caupuaepova opesene” Behy Jlepaprsna s nococamonerse cryutge o Cenaey
VHHBEPSHEE A CHBURYIIVM IPCURBKCMO L1 HPRX T I WORTOPCRY JIHCepraiuy

W UHODPH ILeny Janiy oopaty,

hearpaa, 30, 3. 2025, Yranony koscie

upotp. jap Muzom Cransosith, Ynusepsarer Cunrigyynyy

upot, ap Muospan ZRNuskosah, Yoosepsivrer o onaynys

(M/ 7
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