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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Clieliaji30BaHOI BYEHOI pasu): [l 64.052.08
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PYyOPHK: 41.01.30

Tema gucepranii:
1. TexnoJoris BiseopedepyBaHHS Ha OCHOBI KylacTepu3alii 17151 iHpopMaLiliHOro MOMyKY

2. Clustering-based video summarization technology for information retrieval

Pedepar:

1. [IpenmeTOM OOCTIIKEHHS € METOAY 4YaCOBOi CErMeHTallii i KjlacTepu3saliii BUZeONOCAiTIOBHOCTEN 1S
BieopedepyBaHH4 i iHPopMaliliHOro MOIYKY 3 3alIMTaMU «3a 3pa3koMy». O6’eKTOM JOCIiI)KEeHHS € Ipolecu
06pOoO6KH i aHai3y BifleONOTOKIB B iH(OpMAaLIilHUX TEXHOJIOTISIX OIIYKY BidyasbHOI iHpopMalii. MeTonu
IOCIIiIPKEHHS: IpY PO3POOLi Ta JOCIiIPKEHHI METOIiB i MOZIesIel HEWiTKOi CerMeHTallii i KiacTepusarlii
BiZIEOTIOTOKIB BUKOPHCTaHi OCHOBHI II0JIOXKEHHS MaTeMaTUYHOIO anapaTy po3li3HaBaHHS 00pasiB i 06pooKu
300pa’KeHb, METOAM OOUYMCIIIOBAJIBHOTO iHTEJIEKTY, aHAJIi3y YaCOBUX PSiB, @ TAKOXK €JIeMEHTH MaTEMaTUYHO]
CTaTUCTHKU NIPU NPOBEIEHHI i aHai31 pe3yJIbTaTiB eKCIIEPUMEHTAIbHUX NOCIIIKEHb. MeTOI0 AucepTauiinHoi
pobOTH € po3podKa iHCTPYMEHTAapilo iHTeIeKTyanbHUX iHpOopMaLiiTHUX TEXHOJIOTi pedepyBaHHs Bifleo HAa OCHOBI
Kjacrepusauii. PesynbraTul Ta ix HOBU3HA: BBEIEHO MeTOM i MOZEJIi BUSIBIEHHS 3MiH BJIACTUBOCTEN BEKTOPHUX i
MaTpUYHUX HECTalliOHAPHUX 3allyMJIEHUX CUTHAJIB Ha OCHOBi aHCaMOJII0 alallTUBHUX MOJEJIEN 3 BJIACHUMU
anroputMmamu igeHtudikanii 3 pisHoo raubrHo nam’sTi, on-line npouenypy HeviTKoi KacTepusarii, mo

320€3M1e4yI0Th YaCOBY CEIMEHTALLiI0 SIK [1JIs1 TOBIbHUX, TaK i CTpUOKOIOiOHMX 3MiH 3MmicTy Bineo. Ha ocHOBI



riopuausaliii iepapxiuHOro arJIoOMepPaTUBHOTO i HEUITKOTrO, 3aCHOBAHOI'O Ha LIEHTPaX Baru, MigXxoziB AJis
IVHaMigYHOTO BimeopedepypoBaHHs 3allpOIIOHOBAHO METO[, KjlacTepu3aliii 6araToBUMIpHUX YaCOBUX PSLiB pi3HOI
IOBXXVHU B YMOBax HEBiIOMOI KiJIbKOCTI KJ1aciB i MOXKJIMBOCTI iX B3a€MHOT0 NlepeTuHy. Jl7s1 BineopedepyBaHHs
3aMpOINIOHOBaHA KjlacTepu3allisi MOCIiIOBHOCTE Bile0/laHUX, sIKa 3aCHOBaHA Ha BUKOPUCTaHHI MOAuQiKoBaHOi
iTepaTUBHOI IMHAMIYHOI 4acoBoi Aedopmallii i ToJaNbIIOI KIaCTEPU3aLlii peAyKOBAaHMX 4aCOBUX PSZiB HA OCHOBI
MaTpUYHOI HEYiTKOi KiacTepusallii Ha 6a3i rapMOHIHUX -cepenHiX. Pe3ysbTaTi TeopeTUKo-eKCIiepruMeHTaIbHUX
IOCIIiIKEHb Peasli30BaHi i BIPOBAaIKEH] y BUTJIA1 IPUKJIALHMX [IPOrPaMm J1JIs1 EKOJIOTIYHOTO MOHITOPUHIY, B

HAayKOBUX JOCJIIPKEHHSIX Ta OCBITHBOMY IPOLECI XapKiBCbKOI'O HALIIOHAJIBHOTO YHIBEPCUTETY PalliO€IEKTPOHIKMU.

2. The subject of the research is the methods of temporal segmentation and video sequences clustering for video
summarizing and information retrieval with queries ad exemplum. The object of the research is the video streams
processing and analyzing in information technology for the visual information search. Methods of research: in the
development and research of methods and models of fuzzy segmentation and video streams clustering, the main
fundamentals of the pattern recognition and image processing theory, computing intelligence methods, time
series analysis, as well as elements of mathematical statistics during conducting and analyzing the results of
experimental research are used. The purpose of the thesis is to develop tools for intelligent information
technology for video retrieval based on clustering. Results and their novelty: The methods and models for changes
detection in the vector and matrix nonstationary noisy signals properties based on the adaptive models ensembles
with own identification algorithms with different depth of memory, on-line procedures of fuzzy clustering,
providing time segmentation for both slow and fast changes in the video content. On the basis of hybridization of
hierarchical agglomeration and fuzzy clustering based on centers of weight approaches for dynamic video
summarization, the multidimensional time series with different lengths clustering method with an unknown
number of classes and the possibility of their mutual overlapping is proposed. For video summarization, the video
data sequences clustering is proposed, which is based on the use of modified iterative dynamic time warping and
sequential clustering of reduced time series based on matrix fuzzy clustering based on harmonic-means. The
results of theoretical and experimental research are implemented in the form of ecology monitoring application,
research and education in Kharkiv National University of Radio Electronics.
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