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Pedepar:

1. Inceprauis npucBSI4Y€Ha BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-IIPAKTUYHOI 3a7ja4i pO3pOOKM aBTOMATU30BaHOI
cucremu Knacudikauii Ta kiactepusallii 306pakeHb HOBUHHOTO KOHTEHTY B YMOBax BeJIMKUX AUHAMIYHUX 6a3
IAHUX, SIKi IOCTIIHO OHOBJIIOIOTBHCS Ta MIiCTSITh BidyasbHi 06'eKTU. MeTOI0 AucepTaliiiHOi poOOTU € MifABUIIEHHS

e eKTUBHOCTI KJlacTepu3allii 300pa’keHb HOBUHHOTO KOHTEHTY LIJISIXOM PO3POOKM METOZIB, SIKi O3BOJISIOTh
00'eJHYBaTH OpUTiHAJIbHI Ta CIIOTBOPEHI BePCii 306paskeHb 3 ypaxyBaHHSIM 00MeXXeHb IIPOIYKTUBHOCTI Ta TOYHOCTI
B YMOBaXx BEJIMKUX JMHaMiuyHUX 6a3 fjaHux. O6’eKTOM [OCiIKEeHHSI € IIPoliecC KlacTepusallii BisyasbHOro

HOBUHHOTO KOHTEHTY B YMOBaX BEJIMKUX ,I[I/IHaMi‘IHI/IX 6a3 JAaHUX. HPC,HMCTOM BUCTYIIAIOTh METOOU Ta AJITOPUTMU



00’€IHaHHS OPUTiHAJIbHUX i CHOTBOPEHUX 300paKeHb 3 ypaXyBaHHSIM 0OMEXXEeHb ITPOJYKTUBHOCTI, TOUHOCTI Ta
IHTepHPETOBAHOCTI PE3yJIbTaTIB. 32 pe3yIbTaTaMU JOCIIIPKEHHS] OTPUMAHO TaKi HAYKOBi PE3yJIbTaTU: — Oflep>Kau
[O/IQ/IbIINI PO3BUTOK METOIY aHaJIi3y CIIeKTPaIbHUX 03HAK 300pakeHb, SIKi [IOJISITAlOTh Y BCTAHOBJIEHHI
y3araJlbHEHOi JIEMU 100 iHBaPiaHTHOCTI aMILIITYAHOTO CIIEKTPA JBOBUMIPHOTO IVMICKPETHOIO KOCUHYCHOTO
[IepeTBOPEHHS [10 OPTOTOHAIBHUX ITOBOPOTIB (Ha 90°, 180°, 270°) Ta A3epKaNbHUX BiloOpakeHb 300pakeHHS 110
TOPU3OHTAJIbHIN 1 BEPTUKAJIbHIN OCSIX, 1110 [aj0 3MOTY OOI'PYHTYBAaTH BUKOpPUCTaHHS MonyJist [JKII-koedilieHTiB sIK
CTiliKOi 03HaKu /19 POPMYBaHHS CUTHATYP B 3a/iauax Kjacrepusalii Ta ineHtudikallii 306pakeHs 1pu
CAMETPUYHUX aQiHHUX CIIOTBOPEHHSIX; — BIIE€pLIe PO3POOJIEHUI METOL TOOYJOBY CIIEKTPAJIbHOI CUTHATYPH
300pa’KeHHS, 1110 3aCHOBAHUH Ha arperalii aMImliTygHuxX KoedilieHTiB 4BOBUMIPHOTO JUCKPETHOI'O KOCUHYCHOTO
IIepEeTBOPEHHS! Y YOTUPHOX CIIEKTPaJIbHUX KaHalax (rpajaLiii ciporo, 4epBOHUH, 3€JI€HUI, CUHIi) 3 BUKOPUCTaHHSIM
L1-, 3Basxenoi L1- Ta L2-HOPM, a TaKOX Ha JOBEIEHiN ieMi Ipo iHBapiaHTHICTL Mogyid cniekrpa JKII no
OPTOTOHAJIbHUX [TIOBOPOTIB i I3epKaIbHUX BiloOpaskeHb, 110 AaI0 3MOry chOpMyBaTH KOMIIAKTHY, CTiMKY 10
adiHHUX cCUMEeTPill cUrHATYPY 1151 Kilacudikanii 306paskeHb 6e3 HeoOXiTHOCTI BUSIBJIEHHSI KJIIOYOBUX TOYOK; —
BIleplIe po3po6ieHni KoMbiHOBaHUI MeTo, kilacudikalii 306pakeHb, IKUI 3aCHOBaHMM Ha (POpMYyBaHHI MigKiacy
MOTEHLITHO CXOXMX 300pa’K€Hb HAa OCHOBI ITPSIMOKYTHOI (DYHKILii HAaJIEXKHOCTI O CIIEKTPaIbHOI CUTHATYPU 3
ypaxyBaHHSM METPHUKHU MICbKUX KBapTaJliB Ta HEYITKOTO KPUTEPIilo NOAIOGHOCTI HA OCHOBI TayCCOBUX (PYHKILii
HaJIeXKHOCT], 10 JaJ0 3MOTY MiBULIUTYU TOUHICTb Klacuikalii, 3SMEHIIUTH KiIbKiCTb TIOMUJIKOBUX BiZIMOB i
00'eJHYBaTH HAIJIMIIKOBi KJIaCTEPU 6€3 MOBTOPHOIO OOYKCJIEHHSI CUTHATYP [IPY AMHAMIYHOMY OHOBJIEHHI 6a3u
IaHuX. [IpakTUYHE 3HaYEHHS OTPUMAHUX PE3YJbTATiB MOJISITa€ B HACTYIIHOMY: — CTBOPEHO y3arajbHEHY MOJEJIb
KoMbiHOBaHOTrO KyacudikaTopa, sika MoXke O6yTH afanToBaHa Ij1s iHIINX 337a4, 30KkpeMa B cdepi nudpoBoro
MOHITOPUHTY, apXiByBaHHS MeJlia, CUCTEM BUSBJIEHHS Iy6JliKaTiB i peNKoBUX 306pa>keHb; — pO3PO06JIEHO
aJIrOpUTMidHe 3a0e3MeYeHHs I0O0yI0BA KOMOIHOBAHOI (Y4iTKO-HEUiTKOI) Mogeri knacu@ikalii 306pakeHs, Mo
3abe3reyye BUCOKY MIBUIKOLIIO [IpY 36epekKeHHI BUCOKOI TOUHOCTI i JO3BOJISIE BDAXOBYBAaTH HEBU3HAYEHICTD Y
No/laHHi BidyasnbHOI iHpopMaliii, sika XxapakTepHa J1s1 MeJialloOTOKiB; — CTBOPEHO [IPOrPaMHHUI IPOTOTHUII
aBTOMAaTM30BaHOI CUCTEMMU KylacTepu3allii, IKui 103BoJige €(PEKTUBHO 00'€IHyBAaTU OPUTiHAJIbHI Ta CIOTBOPEHI
300paXeHHS B YMOBaX BEJIMKUX JUHAMIUYHMX 6a3 JAHUX 3 BUCOKOIO IBUAKICTIO OOPOOKHM 3aMUTiB. 32 pe3yibTaTaMU
IOCJIiI)KEeHHSI MiITBEPIPKEHO MPAaKTUYHY Ta TEOPETUYHY LIiHHICTb PO3PO6IEHUX METOiB, HAZJaHO [IPAaKTUYHI

peKoMeHpalji o0 3aCTOCYBaHHS PO3POOJIEHUX METOIIB Ta PO3IJISHYTO NIEPCIEKTUBY iX MIOJAJIbIIOTO 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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