YHUBEP3UTET CUHT'MJIYHYM
Henaprman 3a nocieMIuIOMCKe cTyauje
Hauujenosa 32, Beorpas

BERY JEIIAPTMAHA 3A IIOCJIEJUIIJIOMCKE CTYJIUJE

Omnyxom Beha [lenaprmana 3a nocieammiomcke cryaunje 6poj 4 - 31/2019 ox 31.01.2019.
roune, oapehenn cmo 3a wianose Komucuje 3a oueny u onbpany JIOKTOPCKE anceprauije
kananaata Ese TybGa, nox mnasmsom “Yuanpeleme HpouecHpaiba  MEAHIMICKHX
JMCHTAINX CINKA 1omMohy ajnropurama murejureniuje pojesa o uemy MomHOCHMO
cinenehu

HU3BELLITAJ

1. OcnoBum nojaum o KAWMAATY U IOKTOPCKO] JCepPTANMjH

Kanunpar Esa TyGa polena je 26.02.1991. rommme y tbyjopky, CAJl. OcHoBny ukony
3aspunuia je y Beorpany kao hax remepaumje. Yenemmo je yuectsosana na OIMILUTHHCKHM,
PErHOHANHMM, PeryOIHUKUM 1 CABE3HMM TAKMHUCILHMA M3 MaTeMaTHKe, (usuke u
unpopmaruke. Cpeuse obpaszoBase creknma je y Pauynapckoj rumuasuju y Beorpany.
Ocuosre cryauje 3aBpumia je na MaTeMaTHYKOM hakynrery Yuusepsurera y Beorpany.
Macrep cryumje saspumia je ua (akyrery 3a KOMIjyTepcke nayke John Naisbitt
YHHBEP3UTCTA M HE3ABHCHO JipyrH macrep cremen na Maremarnukom  daxynrery
Yuusepsurera y beorpany. Jenan cemecrap Macrep cry/Hja 3aspumia je na I[lpupoano-
MareMaTHUKOM (akyireTy Apxasnor ynusepsutera Lucian Blaga y Cubny, Pymynuja, kao
crynent na Epacmyct pasmenu.

O12016. 10 2017. roiiie pajua je Kao acCHCTEHT Ha dakysrery 3a komrjyrepeke nayke John
Naisbitt ynusepsnrera na 8 pauynapckux u MaTeMaTHUKHX npeamera, a on 2017. pann kao
acucrent Ha CHHIHIAYHYM YHHBCP3HTETY HA PAUYHAPCKUM H MATEMATHUKHM IpeiMeTHMA Ha
CPIICKOM M €HIJIECKOM Je3HKY.

AKTHBHO ce GaBH HAy4HO-HCTPOKHBAYKHM PAjloM M TOKOM Mactep i JIOKTOPCKHX CTY/1Hja
00jaBuIIa je y CBETCKHM 4Yaconmicuma u Ha Bogehum mehynapoinnm KoHdepeHijamMa npeko
60 paztosa xoju cy uurnpann oko 400 nyra. Tokom JOKTOPCKUX CTY/iH]a 100MIIa je CTHIIeH /]y
esporickor npojexra COST Action CA15140: Improving Applicability of Nature-Inspired
Optimisation by Joining Theory and Practice (ImAppNIO) 3a noxahame Kkypca o
onTuMusannonum anroputmuma y Ilapusy na CopGomna ynusepsureTy, a HAKOH TOra u
CTHIICH/H]Y 33 jeAHOMECEHHH HCTPOXMBAuKH paj na (dakyirery 3a HAyKy W TEXHOJIOTH]Y
Yuusepsurera y KoumGpu, [opryran. Pesynrare osor ncrpaskusaukor pajia rnpes3enTosaia Ha




crierjanoj cexumju kondepentmje A kareropuje The Fifteenth International Conference on
Parallel Problem Solving from Nature (PPSN XV) a Takolje 1 kao jesian 01 r1aBHHX pe3yiTaTa
na cacranaky COST Action CA15140 onpxanom y Manaru, [Inaunja. IToxahana je neriny
mikonu y Joxked Credpan Uucturyry y Jbybmanu y okBupy esponckor npojekra SYNERGY
for Smart Multi-Objective Optimization.

Unau je cBeTcknx opranmnszammja y obmactu pauynapersa u marematuke: IEEE, ACM, SIAM,
AMS.

Kanoudam uma credehu objasmenu pad kamezopuje M23 (2017) uume je ucnyroen npedycnos
3a 00bpany doxmopcke oucepmayuje:

Tuba, E., Tuba, M., & Dolicanin, E. (2017). Adjusted fireworks algorithm applied to retinal
image registration. Studies in Informatics and Control, 26(1), 33-42.

IIpeocmanu objasmenu padosu:

Cnncax pesyarara M10

1. Tuba, E., Jovanovic, R., Beko, M., Tallon-Ballesteros, A. J., & Tuba, M. (2018). Bare Bones
Fireworks Algorithm for Medical Image Compression, Lecture Notes in Computer Science:
Advance on Intelligent Data Engineering and Automated Learning, 11315, 262-270. Springer.

2. Tuba, E., Ribic, I., Capor-Hrosik, R., & Tuba, M. (2017). Support vector machine optimized
by elephant herding algorithm for erythemato-squamous diseases detection. Procedia computer
science, 122, 916-923. Elsevier.

3. Tuba, E., Tuba, M., & Simian, D. (2017). Support Vector Machine Optimized by Firefly
Algorithm for Emphysema Classification in Lung Tissue CT Images, Computer Science
Research Notes: Advances on Computer Graphics, Visualization and Computer Vision 2702,
159-166.

4. Tuba, E., Strumberger, 1., Bacanin, N., Zivkovic, D., & Tuba, M. (2019). Acute Lymphoblastic
Leukemia Cell Detection in Microscopic Digital Images Based on Shape and Texture Features.
In 10th International Conference on Swarm Intelligence (ICSI'2019), submitted in Lecture
Notes in Computer Science: Advances in Intelligent Systems and Computing. Springer.

5. Tuba, E., Jovanovic, R., & Tuba, M. (2018). Multi-Spectral Satellite Image Classification by
Bare Bone Fireworks Algorithm, accepted, Lecture Notes in Computer Science: Advances in
Intelligent Systems and Computing. Springer.

6. Tuba, E., Strumberger, ., Bacanin, N., & Tuba, M. (2018). Bare Bones Fireworks Algorithm
for Capacitated p-Median Problem. In Lecture Notes in Computer Science: Advances in Swarm
Intelligence, 10941, 283-291. Springer.

7. Tuba, E., Capor-Hrosik, R., Alihodzic, A., & Tuba, M. (2017). Drone placement for optimal
coverage by brain storm optimization algorithm. In Lecture Notes in Computer Science:
Advances in Intelligence Systems and Computing, 734, 167-176. Springer.

8. Tuba, E., Dolicanin-Djekic, D., Jovanovic, R., Simian, D., & Tuba, M. (2018). Combined
Elephant Herding Optimization Algorithm with K-Means for Data Clustering, Lecture Notes in
Computer Science: Advance on Information and Communication Technology for Intelligent
Systems. 665-673. Springer
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Tuba, E., Dolicanin, E., & Tuba, M. (2017). Chaotic brain storm optimization algorithm. In
Lecture Notes in Computer Science: Advance on Intelligent Data Engineering and Automated
Learning, 10585, 551-559. Springer

Tuba, E., & Tuba, M. (2018). Guided Fireworks Algorithm Applied to Multilevel Image
Thresholding, Chapter 2 in Swarm Intelligence Volume 2: Innovation, new algorithms and
methods, 27-58. IET publisher

Strumberger, L, Tuba, E., Zivkovic, M. Bacanin, N., Beko, M., & Tuba, M. (2019). Dynamic
Search Tree Growth Algorithm for Global Optimization, 10th edition The Advanced Doctoral
Conference on Computing, Electrical and Industrial Systems (DoCEIS 2019), submitted,
Springer.

- Tuba, E., Tuba, M., & Beko, M. (2018). Two stage wireless sensor node localization using

firefly algorithm. In Lecture Notes in Network Systems: Smart Trends in Systems, Security and
Sustainability, 18, 113-120. Springer

Strumberger, L., Tuba, E., Bacanin, N., & Tuba, M. (2019). Modified Moth Search Algorithm
for Portfolio Optimization, 3rd International Conference SmartCom 2019, Bangkok, Thailand,
accepted, Lecture Notes in Computer Science: Advances in Intelligent Systems and Computing,
Springer.

Tuba, E., Tuba, M., & Simian, D. (2016). Handwritten digit recognition by support vector
machine optimized by bat algorithm, Computer Science Research Notes: Advcances on
Computer Graphics, Visualization and Computer Vision, 2602, 369-376.

Strumberger, L., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2019). Modified and Hybridized
Monarch Butterfly Algorithms for Multi-Objective Optimization, accepted, Lecture Notes in
Computer Science, Springer.

Alihodzic, A., Smajlovic, H., Tuba, E., Hrosik, R. C., & Tuba, M. (2019). Adjusted Artificial
Bee Colony Algorithm for the Minimum Weight Triangulation. In Advances in Intelligent
Systems, and Computing: Harmony Search and Nature Inspired Optimization Algorithms, 741,
305-317, Springer.

Tuba, E., Dolicanin, E., & Tuba, M. (2017). Guided Fireworks Algorithm Applied to the
Maximal Covering Location Problem. In Lecture Notes in Computer Science: Advance in
Swarm Intelligence, 10385, 501-508. Springer

Tuba, E., Tuba, M., Simian, D., & Jovanovic, R. (2017). JPEG quantization table optimization
by guided fireworks algorithm. In Lecture Notes in Computer Science: Advance on
Combinatorial Image Analysis, 10256,294-307. Springer

Tuba, E., Tuba, M., & Beko, M. (2016). Support vector machine parameters optimization by
enhanced fireworks algorithm. In Lecture Notes in Computer Science: Advance in Swarm
Intelligence, 9712, 526-534. Springer

Cuncax pesyarara M20

1.

Tuba, E., Tuba, M., & Dolicanin, E. (2017). Adjusted fireworks algorithm applied to retinal
image registration. Studies in Informatics and Control, 26(1), 33-42. (V123)

Dolicanin, E., Fetahovic, I., Tuba, E., Capor-Hrosik, R., & Tuba, M. (2018). Unmanned
combat aerial vehicle path planning by brain storm optimization algorithm. Studies in
Informatics and Control, 27(1), 15-24. (M23)




Crmcax pesyarara M5S0

Tuba, E., Capor-Hrosik, R., & Tuba, V. (2017). Performance Analysis of Earthworm
Optimization Algorithm for Bound Constrained Optimization Problems. /nternational Journal
of Computers, 2, 94-98.

Tuba, V., Capor-Hrosik, R., & Tuba, E. (2017). Forest Fires Detection in Digital Images Based
on Color Features. International Journal of Environmental Science, 2, 66-70.

Magud, O., Tuba, E., & Bacanin, N. (2017). Medical Ultrasound Image Speckle Noise
Reduction by Adaptive Median Filter, WSEAS Transactions on Biology and Biomedicine, 14,
Art. #6, 38-46.

Brajic, M., Tuba, E., & Jovanovic, R. (2016). Overlapping Block-Based Algorithm for Copy-
Move Forgery Detection in Digital Images, International Journal of Computers, 1, 189-196.
Tuba, E., Beko, M., & Tuba, M. (2017). Visible Digital Image Watermarking by Compound
Mapping Algorithm. WSEAS Transactions on Systems, 16, Art. #11, 76-84.

Tuba, E., Jovanovic, R., & Tuba, M. (2017). Plant Discases Detection Based on Color Features
and Kapur's Method, WSEAS Transactions on Information Science and Applications, 14, Art.
#5, 31-39.

Joksic, M., Tuba, E., & Tuba, M. (2017). Improved Security of Compound Mapping Algorithm
for Image Watermarking, /nternational Journal of Signal Processing, 2, 1-6.

Tuba, E., Jovanovic, R., & Tuba, M. (2017). Copy-Move Forgery Detection in Digital Images
by Reduced Features Ovelapping Block-Based Algorithm, WSEAS Transactions on Signal
Processing, 13, Art. #1, 1-12,

Korolija, S., Tuba, E., & Tuba, M. (2016). Medical Magnetic Resonance Image Denoising by
Adjusted Non-Local Means Algorithm, WSEAS Transactions on Systems, 15, Art. #14, 121-
133.

. Korolija, S., Tuba, E., & Tuba, M. (2016). An Algorithm for Medical Magnetic Resonance

Image Non-Local Means Denoising, /nternational Journal of Signal Processing, 1, 138-145.

. Magud, O., Tuba, E., & Bacanin, N. (2016). An algorithm for medical ultrasound image

enhancement by speckle noise reduction. International Journal of Signal Processing, 1, 146-
151.

Crneax pesyarata M30

Tuba, E., Tuba, M., & Jovanovic, R. (2017). An algorithm for automated segmentation for
bleeding detection in endoscopic images. In [EEE International Joint Conference on Neural
Networks, (pp. 4579-4586). (Anchorage, Alaska, USA)

Tuba, E., Mrkela, L., & Tuba, M. (2017). Retinal blood vessel segmentation by support vector
machine classification. In 27th 1EEE International Conference Radioelektronika, (pp. 1-6).
(Brno, Czech Republic)

Nikolic, M., Tuba, E., & Tuba, M. (2016). Edge detection in medical ultrasound images using
adjusted Canny edge detection algorithm. In 24th IEEE Telecommunications Forum
(TELFOR), (pp. 1-4). (Belgrade, Serbia)

Stojak, A., Tuba, E., & Tuba, M. (2016). Framework for abnormality detection in magnetic
resonance brain images. In 24" IEEE Telecommunications Forum (T, ELFOR), (pp. 14).
(Belgrade, Serbia)
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Tuba, E., Strumberger, 1., Bacanin, N., Zivkovic, D., & Tuba, M. (2019). Brain Storm
Optimization Algorithm for Thermal Image Fusion using DCT Coefficients, submitted to 2019
IEEE Congress on Evolutionary Computation (CEC), (Wellington, New Zeland)
Strumberger, 1., Tuba, E., Bacanin, N., & Tuba, M. (2019). Dynamic Tree Growth Algorithm
for Load Scheduling in Cloud Environments, submitted to 2019 IEEE Congress on
Evolutionary Computation (CEC), (Wellington, New Zeland)

Tuba, E., Strumberger, I, Bacanin, N., Jovanovic, R., & Tuba, M. (2019). Bare Bones
Fireworks Algorithm for Feature Selection and SVM Optimization, submitted to 2019 IEEE
Congress on Evolutionary Computation (CEC), (Wellington, New Zeland)

Strumberger, L., Tuba, E., Bacanin, N., Jovanovic, R., & Tuba, M. (2019). Convolutional
Neural Network Architecture Design by the Tree Growth Algorithm Framework, accepted for
IEEE International Joint Conference on Neural Networks (IJCNN), (Hungary, Budapest)
Strumberger, L., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2018). Bare Bones Fireworks
Algorithm for the RFID Network Planning Problem. In 20/8 IEEE Congress on Evolutionary
Computation (CEC) - (part of IEEE World Congress on Computational Intelligence) (pp. 1-8).
(Rio de Janeiro, Brazil)

Tuba, E., Strumberger, 1., Zivkovic, D., Bacanin, N., & Tuba, M. (2018). Mobile Robot Path
Planning by Improved Brain Storm Optimization Algorithm. In 20/8 IEEE Congress on
Evolutionary Computation (CEC)- (part of IEEE World Congress on Computational
Intelligence) (pp. 1-8). (Rio de Janeiro, Brazil)

Strumberger, L., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2018). Hybridized Artificial
Bee Colony Algorithm for Constrained Portfolio Optimization Problem. In 20/8 [EEE
Congress on Evolutionary Computation (CEC) - (part of IEEE World Congress on
Computational Intelligence) (pp. 1-8). (Rio de Janeiro, Brazil)

Alihodzic, A., Tuba, E., Simian, D., Tuba, V. & Tuba, M. (2018). Extreme Learning Machines
for Data Classification Tuning by Improved Bat Algorithm, IEEE International Joint
Conference on Neural Networks (IJCNN) - (part of IEEE World Congress on Computational
Intelligence) (pp. 1-8) (Rio de Janeiro, Brazil)

Alihodzic, A., Tuba, E., & Tuba, M. (2017). An upgraded bat algorithm for tuning extreme
learning machines for data classification. In Proceedings of the ACM Genetic and Evolutionary
Computation Conference Companion (GECCO) (pp. 125-126). (Berlin, Germany)

Tuba, E., Jovanovic, R., Capor Hrosik, R., Alihodzic, A., & Tuba, M. (2018). Web Intelligence
Data Clustering by Bare Bone Fireworks Algorithm Combined with K-Means. In Proceedings
of the 8th ACM International Conference on Web Intelligence, Mining and Semantics (p. 7:1-
7:8). (Novi Sad, Serbia)

Tuba, E., Tuba, M., & Simian, D. (2016). Range based wireless sensor node localization using
bat algorithm. In Proceedings of the 13th ACM Symposium on Performance Evaluation of
Wireless Ad Hoc, Sensor, & Ubiquitous Networks (pp. 41-44). (Valletta, Malta)

. Strumberger, L., Tuba, E., Zivkovic, M. Bacanin, N., Beko, M., & Tuba, M. (2019). Designing

Convolutional Neural Network Architecture by the Firefly Algorithm, International Young
Engineers Forum (YEF-ECE), IEEE, 2019. (Caparica, Portugal)

Tuba, E., Tuba, M., & Simian, D. (2016). Wireless sensor network coverage problem using
modified fireworks algorithm. In Proceedings of |EEE International Wireless Communications
and Mobile Computing Conference, (pp. 696-701). (Paphos, Cyprus)

Tuba, E., Tuba, M., & Simian, D. (2016). Adjusted bat algorithm for tuning of support vector
machine parameters. In 2016 IEEE Congress on Evolutionary Computation (CEC), (pp. 2225-
2232). (Vancouver, Canada)
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. Tuba, E., Tuba, M., & Beko, M. (2016). Node localization in ad hoc wireless sensor networks

using fireworks algorithm. In 5¢th IEEE International Conference on Multimedia Computing
and Systems, (pp. 223-229). (Marrakech, Morocco)

Tuba, E., Strumberger, I., Dolicanin, E., Bacanin, N., & Tuba, M. (2018). Rigid Image
Registration by Bare Bones Fireworks Algorithm, 6th IEEE International Conference on
Multimedia Computing and Systems, (pp. 1-6). (Rabat, Morocco).

Strumberger, 1., Tuba, E., Bacanin, N., Beko, M. & Tuba, M. (2018). Modified Monarch
Butterfly Optimization Algorithm for RFID Network Planning, 6th IEEE International
Conference on Multimedia Computing and Systems, (pp. 1-6). (Rabat, Morocco)

Strumberger, 1., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2018). Monarch butterfly
optimization algorithm for localization in wireless sensor networks. In 28t/ IEEE International
Conference Radioelektronika, (pp. 1-6). (Prague, Czech Republic)

Tuba, E., Strumberger, 1., Bacanin, N., Zivkovic, D., & Tuba, M. (2018). Cooperative
clustering algorithm based on brain storm optimization and K-means. In 28th IEEE
International Conference Radioelektronika, (pp. 1-5). (Prague, Czech Republic)

Tuba, E., Tuba, I., Dolicanin-Djekic, D., Alihodzic, A., & Tuba, M. (2018). Efficient drone
placement for wireless sensor networks coverage by bare bones fireworks algorithm. In 64
IEEE International Symposium on Digital Forensic and Security (ISDFS), (pp. 1-5). (Antalya,
Turkey)

Tuba, E., Simian, D., Dolicanin, E., Jovanovic, R., & Tuba, M. (2018). Energy Efficient Sink
Placement in Wireless Sensor Networks by Brain Storm Optimization Algorithm. In /4th IEEE
International Wireless Communications & Mobile Computing Conference (IWCMC) (pp. 718-
723). (Limassol, Cyprus)

Strumberger, 1., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2018). Wireless Sensor
Network Localization Problem by Hybridized Moth Search Algorithm. In /4th TEEE
International Wireless Communications & Mobile Computing Conference (IWCMC) (pp. 316-
321). (Limassol, Cyprus)

Tuba, E., Dolicanin, E., & Tuba, M. (2018). Water Cycle Algorithm for Robot Path Planning.
10th IEEE International Conference on Electronics, Computers and Artificial Intelligence
(ECAT 2018), 10(1), (pp. 1-6). (Tasi, Romania)

Tuba, E., Strumberger, 1., Tuba, ., Bacanin, N., & Tuba, M. (2018). Water Cycle Algorithm
for Solving Continuous P-Median Problem. In 20/8 IEEE 12th International Symposium on
Applied Computational Intelligence and Informatics (SACI). (pp. 351-354). (Timisoara,
Romania)

Strumberger, L., Tuba, E., Bacanin, N., Beko, M., & Tuba, M. (2018). Hybridized moth scarch
algorithm for constrained optimization problems. In/EEE International Young Engineers
Forum (YEF-ECE), (pp. 1-5). (Lisbon, Portugal)

Tuba, E., Capor-Hrosik, R., Alihodzic, A., Jovanovic, R., & Tuba, M. (2018). Chaotic elephant
herding optimization algorithm. In [EEE 16th World Symposium on Applied Machine
Intelligence and Informatics, (pp. 213-216). (Herlany, Slovakia)

Alihodzic, A., Tuba, E., Capor-Hrosik, R., Dolicanin, E., & Tuba, M. (2017). Unmanned aerial
vehicle path planning problem by adjusted elephant herding optimization. In IEEE 25t
Telecommunication Forum (TELFOR), (pp.1-4). (Belgrade, Serbia)

Tuba, E., Alihodzic, A., & Tuba, M. (2017). Multilevel image thresholding using elephant
herding optimization algorithm. In /4" IEEE International Conference on Engineering of
Modern Electric Systems, (pp. 240-243). (Oradea, Romania)




33. Tuba, E., & Stanimirovic, Z. (2017). Elephant herding optimization algorithm for support
vector machine parameters tuning. In 2017 9th IEEE International Conference on Electronics,
Computers and Artificial Intelligence (ECAI), (pp. 1-4). (Targoviste, Romania)

34. Tuba, E., Tuba, M., & Beko, M. (2017). Mobile wireless sensor networks coverage
maximization by firefly algorithm. In 27th IEEE International Conference Radioelektronika,
(pp. 1-5). (Prague, Czech Republic)

35. Lukic, M., Tuba, E., & Tuba, M. (2017). Leaf recognition algorithm using support vector
machine with Hu moments and local binary patterns. In IEEE /5th International Symposium
on Applied Machine Intelligence and Informatics (SAMI), (pp. 485-490). (Herlany, Slovakia)

36. Tuba, E., Mrkela, L., & Tuba, M. (2016). Support vector machine parameter tuning using
firefly algorithm. In IEEE 26th International Conference Radioelektronika, (pp. 413-418).
(Kosice, Slovakia)

37. Tuba, L., Tuba, E., & Beko, M. (2016). Digital image forgery detection based on shadow
texture features. In 24th IEEE Telecommunications Forum (TELFOR), (pp. 1-4). (Belgrade,
Serbia)

38. Tuba, E., & Bacanin, N. (2015). An algorithm for handwritten digit recognition using
projection histograms and SVM classifier. In 23rd [EEE Telecommunications Forum
(TELFOR), (pp. 464-467). (Belgrade, Serbia)

39. Tuba, E., Capor Hrosik, R. Aihodzic, A., Beko, M., Jovanovic, R. (2017). Moth Search
Algorithm for Bound Constrained Optimization Problems, 5th International Conference
Modelling and Development of Intelligent Systems (MDIS 2017) (pp. 82-89). (Sibiu, Romania)

Hokropcka juiceprauuja kanauara Ese Ty6a je ypalena na yxynno 158 crpana, ox vera 12
crpana unHu cnucak sureparype. Crimcax nureparype obyxsara 113 pedepenium koje unie
HAYYHH PAJIOBH, KIbUIe, 300pHHLH PajioBa, KA0 U EJICKTPOHCKH M3BOPH. Y3 OCHOBHH TEKCT
aucepraumja caapku 1 47 cinuka u 21 tabeny.

Hloxropeka nucepraunja kaupuaara Esa Ty6a je 6uma noaspriyra nposepn codrsepoM 3a
ycranopybaBaibe npekianama/nnarnjapusma (iThenticate Plagiarism Detection Software).
Vkynan npoyenmyannu usnoc sanascenux npeknanaroa usnocu 2% oucepmauje.

2. Tlpeamer n unin HCTPAKHBAILA

Meauunua je jeana oa nayka kojoj je omoryhen 3uauajaii HAanpenaK MmojaBoOM AMIHTAIIHX
cimka. Padynapeka ofpaja AMIMTANHHX MEIHIMHCKHX CIMKA MOXKE JPacTHYHO yOp3ari
TPOLEC AHJArHOCTHKE NPH TOME OTKPUBAjyin 1 HajcHTHHjE MPOMEHE HA TKHBHMA KOje HICY
BUUBMBE JbYACKOM OKy. OOpaja MEIMUMHCKHX CIHKAa YKJbydyje ciuke aobujene ns
PAasIMHYNTHX H3BOPA: PEH/INCH, PA3HU CKEHEPH, YATPasByK, MarHeTHa pesonanua, nti. Cranan
HANPEAK y MEIHIHHCKO] TEXHOJIOIHjH CHUMAra JIOBEO je JI0 CIIMKA BHCOKHX pe3oylihja,
TPOAMMEH3HOHAIHHX aHATOMCKHX M (JM3MOJIOIIKHX CIIMKA, 4 THME je yjeaHo u omoryhuno cpe
Behe Hanperke y jujarHocTHun u uurtepsenuuju. Ca apyre crpaine, OBM Hanpewu J0HOCE W
HOBC H3a30BC M MOryhHOCTH 3a McTpaxkuBaukyn paji. Hanpenak y nocr-oGpaam, noceGHo y
ayTOMaTH30BAaIO0] PETUCTPALIH]H, CErMEHTALIM]H, KIACH(PHKALIM]H, KOMIIPECH]H H PEHJICPOBAILY
je weonxoxan. Muorn npoGnemu Koju ce MOjaBibyjy TpHAMKOM ofpajge OBHX CIMKA




NpejicTaBsbajy TEHKe ONTHMH3AIMONE NpoBiieMe 3a uHje ce pemaBarse Y MOCHeamhe JIBe
JICLIEHH]C YCMEMHO KOPHCTE anrOPUTMH HHCIHPHCAHH TMPHUPOAOM, NoceGHO anropHTMu
unrenurenije pojesa. Jla 6u ce oBM anropuTMM NpUMEHHAN Y 06pasM MEAMIMHCKMX
JTHTAIIINX CIINKA, HEOXOAHO je Ja ce nocebno mpmarosie nocmarpanoM npobiaemy. Osa
TEMa MPEACTaB/bAa AKTYENHY OOJACT HCTPAKHBAILA IITO CE MOXKE 3aK/bYYHTH HA OCHOBY
BEJIMKOT Opoja HayuHuX M CTPYYHMX HacomMca, KOH(EpeHIja, KibHra, pajgosa KojH cy joj
nocselicnn. IIpeaMer neTpaxiBaba OBE JUCEPTALIHje Cy TEIIKH ONTHMH3AIMONH Mpobaemi
KOjH CE MojaBibyjy Npu oOpaam W amaiu3i MEINLMHCKX JUTHTATHHX CITHKa M I1HMXOBO
pelapame aIropuTMIMa HHTEINTEHIIN]E PojeBa.

[ws  ucrpakusama je ymanpelheme pesynrata nocrojehux Meroma wm3 JmTeparype
npuiarohasareM aropuTamMa HHTEINICHIN]E POjEBa 3a CBAKH O/ pasMaTpanux npobiema Kao
INTO CY PErHCTpalja, cerMenTaiija, KOMIpecuja u jietekimje abHopMaaHux npomena Ha
JMTHTIIHM MEJIMIMHCKHM CITHKaMa I00HjeHIM ca pasiinauTHX H3BOpA.

3. XHNOTCTHUKH OKBHP HCTPAKHBAILA

Ha ocnosy ummesa pana npomsnnasu cieselin XHIIOTETHYKH OKBHP KOjH CC CACTOjH OJ1
renepaie Xunorese u mocebuux Xxunoresa.

I'enepania xunoresa aucepranmje je na cy npoGieMu ONTHMM3ALM]a KOjM CE MOjaBIbYjy
MPWIMKOM  anaimmse # ofpaje  MCAMIMHCKHX —JMTHTAINNX — CIAHKA  aKTyelqHH |
MYJITHANCHHIUIHHAPHHU NPoBIEMH KOjHMa ce NPH/Iaje BElMHKM 3Havaj. 3a pelasabe 0BaKBHX
npodiema je moryhe nponahu Gosme MeToIe M TeXHUKE peiasarba, a Noce6Ho MPUIAroIHTIH
alIrOpHTME HHTEIUIEHIIHE pojeBa.

Kao nocebne xunorese ce Mory nsasojutn cieche:

* Hekn on npobnema ananusupara n o6pajie MEAMIMHCKIX ANTHTATHNX CIIHKA CIIajiajy
y Tpymy TEIIKHX onTumMusauuonnx mnpodnema (HIT-remxu), auckperie wm
Henpekuane raodanne onTHMHU3anumje, ca uiau 6e3 orpannuciba;

*  AJITOPHTMH HHTEJIUTEHIM]C POjeRa MOTOIIH CY 3a PelIaBaihe MpodiemMa 0Be BPCTe;

o [lorenumjan meraxeypHcTnka HMHTEIHTCHIM)E POjeBa j¢ HEIOBOJLHO HCIHTAH 34
peuiasaise npodiema OBOr THIA;

* AJTOPHTMH HHTEIUICHIM]E POjeBa MOTY KBalHTETHH]e  eukacuuje, y nopeljemy ca
apyram kopuiuhiennm Merosama, pemasati npodneme onTHMH3aimje (kao mTo Cy

perucTpaiija M CerMeHTalMja) nNpu 00pajn M aHantu3n MEIMIMHCKNX JIMTHTAIIHX
CIMKa.

4. MeTtononornja HCTPAKHBAILA

[pummkom u3pase goxTopeke aucepranmje, MPUMEILEHE Cy Pa3IMYUTE HAYIHE METOJE KOje
omoryhyjy Banuano ocrtsaperse Hay4HOr LH/ba HCTPAKMBAILA. 32 AHANHM3Y MPHKYILBEHHX
pesy/Tara NpUMCHE MCTO/Ia, TEXHHKA W MCTaXCYPHMCTHKA 3a peliaBame npobieMa ananuse u




obpajie MEAMUMHCKUX JIMIHTAHAX clHKa Kopuithena je MeToa KBanTHTATHBHE ananuse. Y
0BOj JHHCEPTALM]H KOPHCTHIIE CY CE METO/e KBAIMTATHBIE AHAIN3E M aHANM3e caupiaja 3a
AHAM3UPAILE KBAINTETA INPUKYIULEHUX pesynrtara. [IpukyrubeHn nopaum cy rpynucanu
merotom cumtese. Ilopeheme pobujennx pesynrara ontummusaumje je ypaleno nomohy
MO3HATHX CTATHCTHYKHX METO/A KO0 LITO CY aHAN3a HajO0sber peletba, IPoCeunX peLieba,
Opoja nosusa (ynkumMje u crangapiie AcBHjaLmje.

5. Kparak npuka3s caapaaja 10KTOpPCKe ancepraimje
Paj ce cacroju u3 yBosia, 3aKibyKa, CIHCKa JIUTEpaType U 7 MOMIABILA.

Hakon yBoza, y Jpyrom nornassby ommucan je MpOUEC JUMTHTANN3ALM}E, [PEAHOCTH
AMCHTAIHHX CHCTEMA Ca N0CEOHNM aKUEHTOM HA JAUIUTAINMM CIHKAMA U IbHXOBO] [PHMEHH
Y pasiMuuTHM Haydnum obnactuma. Ilpukasan je Hauun 3anuca JUrHTAIHE CIHKE M MOJIENH
00ja KojH ce KOpHCTE y pauyHapCTBy.

Y peliem nornasiby je aar nperiei MEAMIMHCKHX AMCHTaInuX ciuka, IIpBo cy ommcann
HauMHy 00Mjama CIMKA M3 PasAMuMTHX M3BOPA, 4 3aTHM Cy AATH TIPUMEPH MpHMEHe |
norpede 3a CBAKOM 071 IbUX.

Herspro nornassse je nocseheno arropurmiva oGpaze anrurannnx cimka. IIpso ey onucany
PA3IM4UTH JIOMEHH CIIHKA Y KOJUMa ce Moye BpuinTi o0paja. Hakon Tora cy onucann neku
OJ1 IFOPHTAMA 32 MAHMITYJIALIN]Y OCBETILEILEM, CErMEHTALIM]Y U KOMIPECH]Y.

Y nerom nornasby cy aeduuucann npobneM ONTHMU3ALMjE M KIACE ONTHMH3ALMOHIX
npobnema. Onucanu Cy TEWKH ONTHMH3ALMOHM NPOOIEMH M M3a30BH KOji ce 10JaBJbYjy
[PUIIMKOM peluaBaiba UCTHX.

Y LIecTOM HOrIaBby Cy Jlata o6jalibena mojMoBa XeypHCTHKE H METAXEYPHCTHKE W HEKH 01
nokymwaja knacuukanuje uernx. Jlajbe cy npukazane TEOpHjcKe OCHOBE M KOHUCHTH
MeTaxeypeTHKa.

Y ceMOM MOriaBby Cy ONMCAHM ONTHMH3AIMOHH AITOPHTMH HHCHMPHCAHH MPHPOIOM.
['naByu 160 OBOT M0r71aBsba Cy ONKCH AITOPHTAMA HHTETUICHIMIE PojeBa Koji ¢y kopuiuhenu
Y HCTPAKUBAILUMA NIPHKAZAHUM Y OCMOM [OIJIABILY.

Y 0cMOM MOIIIABILY CY U3JIOKEHH FIABHM Pe3yiTaTH OBe Aucepraije. Pasmarpano je wect
pasiHYHTHX 1podiema onTHMH3aUMje y JOMeHY 00pajie MENMIMHCKIX JUIHTAIINX CIIHKA:
perucTpaumja ciuka perune, cermentainja MPY cinka mosra, KoMIpecHja MeHIHICKIX
CIIMKA, JeTEKLHja KPBAPEHa AMICCTUBHOr TPAKTA HA CIMKAMa JIOOMjeHuX OJ eHJI0CKOINCKE
Karicysie, KnacH(uKawija JIeyKonTa ca MUKPOCKOICKHX CIIHKA Y LIHIbY JIETEKIIH]e JIeyKeMmitje
u nerekunja nesuja na LT cankama noyha.. 3a csaku ox npoGrema je npumarolen wmm
MOI(HKOBAI HIEKH O AIrOpHTaMa MHTENHreHuuje pojesa. CBe NPEUIOKEHE METOIC Cy
ACTAJBHO ONHMCAHE M TpHKasaHe 3ajenHo ca Oasama cimka koje cy xopumiliene. Hakon
CKCIEPHMEHTAITHHX PE3yJITaTa KOJH YKIbYUYjy M KOMITAPDATHBHY aHAIN3Y Ca APYTHM METO1amMa




3 THTEpaType, JaTa je ANCKYCHja O MOCTHIHYTHM PEe3y/ITaTHMa W moTeHImHjammm Gyayhum
HCTPaXKNBAIbMMa.

6. TMocTHIIYTH PE3yJITaTH H HAYYIN JONPHIIOC I0KTOPCKE ANCEPTAIH]e

Hayunn  nonpumoc  npemnoskene  amcepraumje  je  ymanpelieme npuiaarohasaie
HMILIEMCHTAIIH]A AIrOpUTaMa pojeBa 3a 06pajy i aHaIM3y METHITMHCKIX JAUTHTATHIX CIMKA,
Pasmarpano je wecr pasnuuntix npobnema onTHMM3aiMje y J0MEHY obpane MeAMLMHCKIX
JUTHTAINUX  CIIMKA: perHcCTpaija Ciuka perHie, cermentanja MPU cimka  mosra,
KOMIpECH]a MEAMUMHCKMX CIIMKA, JCTCKIja KpBapersa AMIeCTHBHOT TPAKTa HA CIMKAaMa
n0bMjennx o1 eHI0CKONICKe Karicyie, Knacudukanmja neykolTa ca MHKPOCKOTICKHX CITHKA Y
LIy JISTCKILH]C JIeyKeMuje 1 ieTekimja nesuja na LT camkama mryha. 3a ceaxi o npobiema
je npunarohen umm MOAM(MKOBAH HEKM O AnrOpHTaMa unrenurenuuje pojesa. Cse
TIPC/UIOXKCHE TEXHUKE Jane cy pesynrare 60/ O OHMX MO3HATHX y muTepatypH. Jleo
pesysitara 10 KOjUX je KauauuaT /00 TOKOM paja Ha amucepraiju npuxsahenn cy onl
mehynapoae nayune sajemnite un objasmenn cy y caenchinm pagosuma:

I. Tuba, E., Tuba, M., & Dolicanin, E. (2017). Adjusted fireworks algorithm applied to retinal
image registration. Studies in Informatics and Control, 26(1), 33-42. (M23)

2. Tuba, E., Jovanovic, R., Beko, M., Tallon-Ballesteros, A. J., & Tuba, M. (2018). Bare Bones
Fireworks Algorithm for Medical Image Compression. 79th International Conference on
Intelligent Data Engineering and Automated Learning, accepted, will be published in Lecture
Notes in Computer Science. Springer.

3. Tuba, E., Tuba, M., & Simian, D. (2017). Support Vector Machine Optimized by Firefly
Algorithm for Emphysema Classification in Lung Tissue CT Images, 25th International
Conference in Central Europe on Computer Graphics, Visualization and Computer Vision,
Computer Science Research Notes 2702, 159-166.

4. Tuba, E., Tuba, M., & Jovanovic, R. (2017). An algorithm for automated segmentation for
bleeding detection in endoscopic images. In IEEE International Joint Conference on Neural
Networks, 2017 (pp. 4579-4586). (Anchorage, Alaska)

5. Tuba, E., Strumberger, I., Bacanin, N., Zivkovic, D. & Tuba, M. (2019). Acute Lymphoblastic
Leukemia Cell Detection in Microscopic Digital Images Based on Shape and Texture Features.
In 10th International Conference on Swarm Intelligence (ICSI°2019), (pp. 1-8). (Chiang Mai,
Thailand)

6. Tuba, E., Capor-Hrosik, R., Zivkovic, D. & Tuba, M. (2019). Multilevel Thresholding for
Segmentation of Brain Magnetic Resonance Images Using Bat Algorithm, submitted to Studies
in Informatics and Control (M23)




7. Mumubeme n npeior Komucnje o jokropekoj anceprammju

Ha ocroBy csera usnoxenor Komucnja je MuILUBema 1a I0KTOpeKa JMCEPTALNjA KaH/HIaTa
kanmara Ese Tyba no cBojoj Temu, npuctymy, cTpyKTypy U canpikajy paja, KBAIHTETY |
HAYMHY H3j1aramba, MeTOJONOTHJH MCTpaXuBama, HauuHy Kopuinhema mreparype,
PCIICBAHTHOCTH M KBAIMTETY CIIPOBEJICHOT HMCTPAKHBAA M JIOHETHUM  3aKJbYduIlMa
3aJ10B0JbaBa KPHTEPHjyME 3aXTeBaHe 3a IOKTOPCKY JAHCEPTAIM]y, T€ CE MOKE TIPHXBATHTH KAO
1noj100Ha 3a jaBHy oj0pany.

Carnenasajyhu yxynuny oneny joxropeke juceprauuje kanmuaara Ese TyGa, moa nasusom
“Vuanpeheme npouecnpama MeMIMHCKAX JUTATAINEX canka novohy aaropurama
HHTEHreHnuje pojeBa“ npeuiaxemo Behy nenmaprmana 3a nociemuisioMcke crysmje u
Cenary YVuusepsurera CHHIHIyHYM J1a IPHXBATH HAIIPE/l HABE/ICHY JIOKTOPCKY JIHCEpPTALM )y
1 0/100pH Iery jaBHy 0/10pany.

Beorpan, 05/03/2019 UnanoBu KkoMucHje:
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