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Pedepar:

1. Inceprarlist NpUCBsAY€HA BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TIPAKTUYHO] 3a/1a4i pO3p0OKM aBTOMaTHU30BaHO]
cucreMu Kinacudikalii Ta kiacrepusalii 306pakeHb HOBUHHOTO KOHTEHTY B yMOBAaX BEJIMKUX JIMHAMIYHMX 6a3
IAHUX, SIKi IOCTIIHO OHOBJIIOIOTHCS Ta MIiCTSITh BidyasbHi 00'eKTH. MeToo AucepTaliiiHoi pobOTU € MifBUILIeHHS

e eKTUBHOCTI KJlacTepu3allii 300pa’keHb HOBUHHOTO KOHTEHTY LIJISIXOM PO3POOKU METOZIB, SIKi 103BOJISIOThH
00’eIHyBaTy OpUTiHaJIbHI Ta CIOTBOPEH] Bepcii 300paXkeHb 3 ypaxyBaHHSIM OOMEXXEHb ITPOJYKTUBHOCTI Ta TOYHOCTI
B YMOBAaX BeJIMKUX JUHaMiyHUX 6a3 faHux. O6’eKTOM OCIiIKeHHS € IIPoliec KlacTepusaliii BisyasbHOro
HOBMHHOT'O KOHTEHTY B yMOBaX BEJIMKUX JMHAMIUYHMX 6a3 JaHuX. [IpeiMeToM BUCTYNalOTh METOM Ta aJITOPUTMHU
00'eJHAHHS OPUTiHATIbHUX i CIIOTBOPEHNX 300pa’KEHb 3 YPaxyBaHHSIM OOME>KEHb IIPOAYKTUBHOCTI, TOYHOCTI Ta
IHTepHPETOBAHOCTI PE3YyJIbTATIB. 3a pE3yJIbTaTaMU LOCIIIPKEHHS OTPUMAHO TaKi HAYKOBi PE3yJIbTATU: — OJePKaIU

[IO/IQ/IBIINI PO3BUTOK METOIY aHaJIi3y CIIeKTPasIbHUX 03HAK 300pakeHb, SIKi [IOJISITal0Th Y BCTAHOBJIEHHI



y3arajibHEHO] JIEeMU 100 iHBaPiaHTHOCTI aMIIITyJHOTO CIIEKTPA I BOBUMIPHOIO AMCKPETHOIO KOCUHYCHOTO
[IepeTBOPEHHS [10 OPTOTOHAIbHUX ITOBOPOTIB (Ha 90°, 180°, 270°) Ta A3epKaNbHUX BiloOpakeHb 300pakeHHs 110
TOPU3OHTAJIbHIN 1 BEPTUKAJIbHIN OCSIX, 110 [ajI0 3MOTY OOI'PYHTYBAaTH BUKOpPUCTaHHS MonyJist JKII-koedillieHTiB sIK
CTiliKOI 03HaKu 19 OPMYBaHHS CUTHATYP B 3a/lauax Kjacrepusalii Ta ifeHrudikalii 306pakeHs npu
CUMETPHUYHUX aiHHMX CTIOTBOPEHHSIX; — BIleplle PO3POO6JIEHNI METO]] TIOOYI0BU CIIEKTPAJIbHOI CUTHATYPU
300pa’KeHHS, 1110 3aCHOBAHUI Ha arperalii aMIuIiTygHUuX KoedillieHTiB BOBUMIPHOTO JUCKPETHOI'O KOCUHYCHOTO
[IepPETBOPEHHS! Y YOTUPbOX CIIEKTPAJIbHUX KaHaax (rpajallii ciporo, 4epBOHUH, 3€JIEHUI, CUHIH) 3 BUKOPUCTaHHSIM
L1-, 3BaxxeHoi L1- Ta L2-HOpM, a TaKOX Ha JOBEEHIN JieMi IIPo iHBapiaHTHICTL MoayJs ciiekrpa JKIT mo
OPTOTOHAJIbHUX [TIOBOPOTIB i [j3epKajlbHUX BiloOpakeHb, 110 Aano 3Mory chopMyBaTy KOMIIAKTHY, CTIMKY 0O
adiHHUX CUMETPINl cUTHATYPY 1151 Kiacudikanii 306paskeHb 6€3 HeOOXiTHOCTI BUSIBJIEHHSI KJIIOYOBUX TOYOK; —
BIeplIe po3po6eHnI KOMOiHOBaHUI MeTo, kilacudikallii 306pakeHb, SIKUI 3aCHOBAaHMN HA (POPMYBaHHI MifKjacy
MOTEHLINHO CXOXXUX 300pakeHb HAa OCHOBI MPSIMOKYTHOI (PYHKIi HaJIEXKHOCTI 1O CIIEKTPaJIbHOI CUTHATYPU 3
ypaxyBaHHSIM METPUKU MICbKUX KBapTajliB Ta HEYITKOTrO KPUTEPilo OAIGHOCTI HAa OCHOBI IrayCCOBUX QYHKILii
HaJIeXKHOCT], 110 Jaj10 3MOTY MiIBULIUTYU TOUHICTb KlacuQikalii, 3SMEHIINUTH KiIbKiCTb TIOMUJIKOBUX BiZJMOB i
00’eIHyBaTH HAMJIMIIKOBI KJIaCTEPU 6€3 IIOBTOPHOTO 00YMCJIEHHSI CUTHATYP NPY AMHAMIYHOMY OHOBJIEHHI 6231
JaHux. [IpakTryHe 3HaYEHHS OTPUMAHUX PE3YJIbTAaTIiB MOJISITA€ B HACTYITHOMY: — CTBOPEHO y3arajbHEeHY MOZEb
KoMbiHOBaHOroO KyacugikaTopa, sika MoXke 6yTH afaliToBaHa IJ1s1 iHINX 3aa4, 30KpeMa B cdepi nudposoro
MOHITOPUHTY, apXiByBaHHS MeJlia, CUCTEM BUSBJIEHHS Iy0JliKaTiB i eNKOBUX 300pa>KeHb; — PO3PO0OJIEHO
asnropuTMivHe 3a6e3neyeHHs 106y10B1 KOMOIHOBaHOI (4iTKO-HeuiTKo1) Mogeri kinacudikanii 306paxkeHs, 1m0
3a0e3rnevye BUCOKY IIBUNKOiIO [IpY 30epekKeHHI BUCOKOI TOUHOCTI i J03BOJIsSIE BDAXOBYBAaTH HEBU3HAUEHICTD Y
IIo/IaHHi BidyasbHOI iHpopMaliii, sika XxapakTepHa IJ1s1 MeZialloOTOKIiB; — CTBOPEHO IIPOrPaMHUI IPOTOTHUII
aBTOMATM30BAHOI CUCTEMU KJlaCcTepU3allii, K1l 03BoJIsIe ePEeKTUBHO 00'€IHYBATA OPUTiHAJIbHI Ta CIIOTBOPEHI
300pa’KeHHS B yMOBaX BEJIMKUX JUHAMIYHUX 6a3 JaHMX 3 BUCOKOIO IIBUKICTIO OOPOOKY 3aMHUTIiB. 3a pe3ysbTaTaMu
IOCJiI)KeHHS MiITBEPIPKEHO MPAaKTUYHY Ta TEOPETUYHY LIiHHICTb PO3PO6JIEHUX METOiB, HAZJaHO [IPAKTUYHI

pPeKOMeHalii oA0 3aCTOCYBaHHS PO3POOJIEHUX METOIIB Ta PO3IJISHYTO NIEPCIEKTUBH iX IOJAJIbIIOTO PO3BUTKY.

2. The dissertation is devoted to solving a relevant scientific and practical problem of developing an automated
system for classifying and clustering news content images in the context of large dynamic databases that are
continuously updated and contain visual objects. This dissertation aims to improve the efficiency of clustering
news content images by developing methods that enable the grouping of original and distorted versions of images,
taking into account performance and accuracy constraints in the context of large dynamic databases. The object of
this research is the process of clustering visual news content under the conditions of large dynamic databases. The
subject of the research is the methods and algorithms for grouping original and distorted images, taking into
account constraints related to performance, accuracy, and interpretability of the results. The following scientific
results have been obtained from the research: - The methods for analyzing spectral features of images have been
further developed by establishing a generalized lemma on the invariance of the amplitude spectrum of the two-
dimensional discrete cosine transform (DCT) to orthogonal rotations (90°, 180°, 270°) and horizontal or vertical
mirror reflections of the image, which made it possible to justify the use of the modulus of DCT coefficients as a
robust feature for constructing signatures in image clustering and identification tasks under symmetric affine
distortions. - For the first time, a method for constructing an image spectral signature has been developed, based
on the aggregation of amplitude coefficients of the two-dimensional discrete cosine transform across four spectral
channels (grayscale, red, green, and blue), using L1-, weighted L1-, and L2-norms, as well as on a proven lemma
regarding the invariance of the DCT amplitude spectrum to orthogonal rotations and mirror reflections, which
made it possible to form a compact and symmetry-invariant signature for image classification without the need for
keypoint detection. - For the first time, a combined method for image classification has been developed, based on
the formation of a subclass of potentially similar images using a rectangular membership function applied to the
spectral signature with the Manhattan distance metric and a fuzzy similarity criterion based on Gaussian
membership functions, which made it possible to improve classification accuracy, reduce the number of false
rejections, and merge redundant clusters without recomputing signatures during dynamic database updates. The



practical significance of the obtained results lies in the following: - A generalized model of the combined classifier
has been developed, which can be adapted for other tasks, including digital monitoring, media archiving, and
systems for detecting duplicate and fake images. - Algorithmic support for constructing a combined (crisp—fuzzy)
image classification model has been developed, which ensures high processing speed while maintaining high
accuracy and allows for the consideration of uncertainty in the representation of visual information typical of
media streams. - A software prototype of the automated clustering system has been developed, enabling the
efficient grouping of original and distorted images in large dynamic databases with high query processing speed.
Based on the research findings, the practical and theoretical significance of the developed methods has been
confirmed, practical guidelines for their application have been provided, and the prospects for their further
development have been outlined.
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