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1. Y BcTyni 06IpyHTOBAHO aKTyasIbHICTh BUPIilI€HHS 3a/1a4 0OPOOKM Ta aHaJli3y reTeporeHHux Aanux (I'J]) Ha ocHOBI
BeliByeT-nepeTBopeHHs (BI1). BusiBjieHO HEOCKOHAMICTb icHyl0uMX MeToiB BI1 B yMoBax noTpeby minBUIEeHHS
IIBUJIKOZi] Ta 3HWKEHHS PECYPCOEMHOCTI. Bu3HaueHo 06'eKT, IpeIMET, 3371a4i Ta METOAU JOCJiIKEHHS; HABEJIEHO
HAyKOBY HOBU3HY, IDAKTU4HE 3HAYEHHS PE3YyJIbTATiB Ta BHECOK 3100yBaYKu. B nepimomy posfini npoBeeHo aHami3
MeTogiB 06po6ku '/, oTpuMaHuX Ha OCHOBI MajIuX cepill BUMipiB. PO3IJISIHYTO 0OMEXXEeHHS IIPU iX BUMipIOBaHHI y
Ipi6bHOCEpilIHOMY BUPOOHULITBI €JIEKTPOHIKM Ta TeseMmeauyHi. [TokasaHo, mo icHyoui meTonu Qpinprparii,
cermeHralii, inenTu@ikauii Ta KJ1acTepusalii He BOJIOAII0Th HEOOXinHOI0 mBUAKOAiel0. CHOPMyYIbOBAHO HAYKOBO-
NPUKIJIAJHY 3a7a4y: YI,OCKOHAJIEHHS METO/IiB aHaJli3y Masux HabopiB BuMipiB I']l, 0 JO3BOIUTH MiABUIIUTA
HIBUAKOZ{IO IIPU IOCTAaTHbOMY PiBHi JOCTOBIPHOCTI pillleHb. 3alIpOIIOHOBAHO KOHLENTYaJIbHYy MOJIEJIb ONTUMI3aLlii 3
BI1, oco6uBiCTIO 5IKOi € KiIbKiCHUI eHTpoNiHO-iHdpopMaLiiiHnii aHani3 (EIA) 0151 06IpyHTOBAaHOrO BUOOPY BULY
B® ra ii macmTaby. B gpyromy po3zisi 3anponoHOBaHO yOCKOHANIEHi METOIM ONTUMI3allii, kiactepu3satlii Ta

HelipoMepexxeBoi kiacudikauii 3 BI1. YaockoHaseHO MeTOo[, ONITUMI3allii Ha OCHOBI METO[y LIEHTPIB 3 BUBHAYEHHSIM



obMesxkeHb Ipyroro pony. CKOpoYeHHs KijIbKOCTi eTaniB 06po6ku rinep6onivaumu BO (I'BD) ta kinbKoCTi
004KCIIeHb 11iIbOBOI PYHKLII O3BOJINIIO MiABUIIATY MBUIKOLIO B 1,7-2,8 pasiB (1Ipu cHiBBiZHOIEHH] curHamn/uym
10 6,4). [lepmuii NyHKT HAyKOBOI HOBU3HM: YI,OCKOHAJIEHO METO/I ONITUMI3allii HA OCHOBi MeTONy LIeHTpiB 3 BII
Xaapa, 10 3aBJSIKU CKOPOYEHHIO 3B€PHEHD [I0 «OPaKyJly» MiBULINIIO IIBUIKOL 0 064mncieHb. Ha 0CHOBI 1bOro
3aIPOINIOHOBAHO YAOCKOHAJNIEHHSI MeToAy Kiactepu3sauii 3 BI1. 711 yMoB aperidy LeHTpy KjlacTepa Mo JIiHiNHIA
TPa€eKTOPii METO, 03BOJISIE OLiHIOBATY KOOpAMHATH WwBKALIe Bif 1,2 no 1,3 pasis. JJpyruil yHKT HayKOBOi HOBU3HU:
YIOCKOHaJIEHO METOI M KJlacTepu3allii 32 AUCIepCiiiHO0 03HAKOIO Ta 3 IpeiidoM LIEHTPY KJIacTepa, 110 3aBJsKU
BpaxyBaHHIO 06MexXeHb 4yepe3 BO 103Bosnso nigBumuTy MBUAKOL 0 o6uncieHs. [ kinacudikallii po3po6sieHo
mogenb MLP-KAN-WT, ne y KAN-mapi Bukopuctrano B®. 3actocysanns EIA no3Bosuio obpatu BO Jobemi (db4)
175 ginpTpanii. TecTyBaHHS [03BOJIMIIO NOCSAITYU 3POCTaHHS WBUAKOAIL y 2,5-3 pasu npu ToyHocTi 98,45%. TperTiit
IIYHKT HayKOBOI HOBU3HU: yIOCKOHAJIEHO METOJ, Helipomepekesoi knacudikauii I'/] Ha 6a3i apxitekrypu KAN
IIJIIXOM 3aCTOCyBaHHs B, mo ninBumuiao ToyHicTe ineHTudikarii craHiB 06'€KTIiB y 3alIyMIEHOMY CEpeLOBUIL]
npu MiHiMizanii KizbKocTi mapameTpis. B TpeTboMy po3aisi po3pobseHo metonu aHanisy I'] 3 BIT st EKT.
YI0CKOHasIeHO MeTOoZ, [IOIYyKy €KCTPEMYMiB HECTal[iOHAPHUX CUTHAJIIB Yepe3 eTall N1onepeHboi QinbTpalii,
o6paHoi Ha ocHOBi Kpurepito EIK. JloBeneHo, mo makcumanbHi 3HadeHHs EIK 3ocepemkeni B macmrtabax d3-d5, mo
BiITIOBiZla€ YaCTOTHOMY CIIeKTPy KoMIuiekciB QRS. MeTon 103BOJIMB CKOPOTUTU 00'€M JAaHUX Ta MiBUIIUTU
IIBAJIKOJ0 [IOIIYKY xapakTepHux Toyok EKI'. B yeTBepTOMy po3aisi po3pobsieHo Mmetogu aHamnisy '] nis
€JIEKTPOHHUX BUPOOIB Ta CUCTEM TPUBMMIPHOI'O KOMITIOTEPHOrO 30py. Ha OCHOBI y10CKOHa/IEHOTO METOLY
KJlacTepu3allii MpoBeieHo Bifbip pe3snucTopiB 3a napaMmeTpamMy HaiHOCTI, 0 HiBULIMIIO WBUIKOL 0 HA 7-9%.
AHa’oriyHo yJlocKoHaeHo iHpopMaLliliHy TeXHOJIOTIIO OL[iHKY [TapaMeTpiB eJIeKTPOHHMX KOMIIOHEHTIB. [l
CHACTEM TPUBUMIPHOTIO KOMII'IOTEPHOIO 30PY 3alIPOIIOHOBAHO METOJ, OL[iHKHU JiCIIapaHTHOCTI CTEPe0-300pa’KeHb.
OCo6MBICTIO METOAY € BUiJIEHHS] KOHTYPIB 00'eKTiB 3 BO Ta 064ncieHHs MiHIMyMY QYHKILi] TOMUIKY
PO3pO6JIEHUM METOZIOM ONTUMi3alii. MeTon peKOMEeHL0BaHO [AJIsI CUCTEM, L0 IIPALI0I0Th B YMOBaX 0OME>KEHOCTI

004N CII0BATIbHUX Ta €EHEPTeTUYHUX PECYPCiB.

2. The introduction substantiates the relevance of solving problems related to the processing and analysis of
heterogeneous data (HD) based on wavelet transform (WT). The imperfections of existing WT-based methods are
identified in the context of the need for increased speed and /or reduced resource intensity. The object, subject,
tasks, and research methods are defined; the scientific novelty, practical significance of the results, and the
applicant's personal contribution are presented. The first section provides an analysis of methods for processing
HD obtained from small series of measurements. Limitations regarding their measurement in small-batch
electronics manufacturing and medical diagnostics in telemedicine are considered. It is shown that existing
methods of filtering, segmentation, identification, and clustering do not possess the necessary speed. A scientific
and applied task is formulated: the improvement of methods for processing small HD measurement sets to
increase speed while maintaining a sufficient level of decision reliability. A conceptual optimization model using
WT is proposed, characterized by the application of the developed quantitative entropy-information analysis (EIA)
for the informed selection of the WT type and its scale. The second section proposes improved methods for
optimization, clustering, and neural network classification based on WT. An optimization method based on the
center method with the determination of second-kind constraints is improved. Reducing the number of
processing stages using hyperbolic wavelet functions (HWF) and the number of objective function computations
allowed for a speed increase of 1.7-2.8 times (at a signal-to-noise ratio of up to 6.4). The first point of scientific
novelty: the optimization method based on the center method with Haar WT is improved, which, due to the
reduction in the number of "oracle" calls, increased computational speed. Based on this, an improvement in the
WT-based clustering method is proposed. For conditions where the cluster center drifts along a linear trajectory,
the method allows for center coordinate estimation 1.2-1.3 times faster. The second point of scientific novelty:
clustering methods based on dispersion characteristics and linear cluster center drift are improved; their feature is
the consideration of inequality constraints and the determination of pattern membership using wavelet functions,
which increased computational speed by reducing objective function calls. For classification, the MLP-KAN-WT
model is developed, incorporating wavelet functions within the KAN layer. The use of EIA allowed for the selection



of the Daubechies wavelet (db4) for output data filtering. Testing demonstrated a speed increase of 2.5-3 times
with an accuracy of 98.45%. The third point of scientific novelty: the method of neural network classification of HD
based on the KAN architecture is improved by applying wavelet functions in the input layer, which increased the
accuracy of state identification in a noisy environment while minimizing the number of adjustable parameters. The
third section presents developed methods for HD analysis using WT for ECG signals. An improved method for
finding extrema of multi-extremal non-stationary signals via a preliminary filtering stage, selected based on the
EIC criterion, is proposed. It is proven that maximum EIC values consistently occur within the d3-d5 scales, which
corresponds to the frequency spectrum of QRS complexes. The method reduced the volume of data for
subsequent identification and increased the speed of locating characteristic ECG points. The fourth section
presents developed methods for HD analysis for electronic products and 3D computer vision systems. Based on
the improved clustering method, a selection of resistors by reliability parameters was conducted, increasing speed
by 7-9%. Similarly, the information technology for evaluating electronic component parameters was improved. For
3D computer vision systems, a method for estimating stereo-image disparity is proposed. A distinctive feature of
the depth estimation is the extraction of object contours using wavelet functions and the computation of the
minimum of the image alignment error function using the developed optimization method. The method is
recommended for systems operating under limited computational and energy resources.
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