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Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € TIPOLIECH OIPALIOBAHHS YIbTPAa3BYKOBUX 300P>KE€Hb KyJIBLIOBOIO Cyru06a. MeToio
TOCJIiIPKEHHS € MiJBUILEHHS JOCTOBIPHOCTI OLiHIOBAaHHS CTaHY KYJIbIIOBOTO CYIJI00y IIJISIXOM PO3POOKM HOBUX
MoJieJiell i MeTOIB aHali3y yJIbTPa3ByKOBUX 300paKeHb KyJIBIIOBOTO CYIjI00y Ta aBTOMAaTUYHOTO alapaTHoO-
IIPOrPaMHOro 3ac0o0y Ha iX OCHOBi. MeToau NOCiI)KeHHs: MAaTeMaTUYHUI anapaT Teopii IUCKPETHUX CUTHAIIB,
M(pPOBOro NPeNCTaBIECHHS 300paKEeHb 1711 PO3POOKM TEOPETUYHUX 3aca], QinbTpallii CIeK/I-1IIyMy Ta METOOM
IIPOCTOPOBOI 06POOKU 300paskeHb 1151 pO3POOKYU DisIbTPY MPUIIIYLIEHHS CIIEKI-LIIyMY; Teopil BUMipioBaHb Il
OLiHIOBAHHSI METPOJIOTIYHUX XapaKTEPUCTUK 3aIIPOIIOHOBAHUX METOIB i CUCTEM; METOIU MAaTEMATUYHOTO
MOJIEJIIOBAaHHS 3 BUKOPUCTAHHSIM Cy4aCHUX KOMITIOTEPHUX TEXHOJIOTN. TeopeTuyHi pe3ysbTaTu: Blieplie
3aMpONIOHOBAHO METO/, aBTOMATUYHOT'O OL[iHIOBAHHSI CTAHY KYJIbLIOBOTO Cyry106a Ha OCHOBI 2D yJIbTPa3BYKOBUX

300pakeHb 3 Ki1acudikallielo CTaHy KyJbLIOBOro cyrioba 3a I'padom misxom BinOpakoByBaHHS 300pakeHb



HEIPaBUWIbHOTO [10JIOKEHHS KyJIbLUIOBOTO CYyryo6a, Bidyasisallii 10ro aHaTOMiYHUX OpPi€HTUPIB Ta BUMipIOBaHHS
KyTOBUX [10Ka3HUKIB, 110 MiABULIMIIO JOCTOBipHIiCTh ouiHioBaHHS cTany KC Ha 10-15%; yI0CKOHaleHO MeTog,
dinbTpauii yipTpa3ByKoBUX 300paXkeHb, IKUH BiIpi3HIETHCS Bifl BilOMUX MOCIIiJOBHICTIO BUKOPUCTAHHS ITPOLIEAYP
MOP(OJIOTiYHUX IEPETBOPEHD, 10 103BOJINJIO BPAXOBYBATH PiBE€Hb 3aLIYMJICHOCTI Ta PiBEHb II€pPEMNafiB
iHTEHCUBHOCTI, Ta BiATIOBITHO 110 HOTO 3MiHIOBATU IMINO6MHY dinbTpanii il oTpuMaTy 6iyibIl BUCOKI IOKa3HUKU
KiJIbKiCHOI oliHKY sIKocTi QinbTpanii (mokazHuku PSNR ta MSE Ha 5-7 % Bu1lli IOPiBHSIHO 3 BilOMUMU); OTpUMaa
[OAQ/IBIINI PO3BUTOK MaTeMaTU4HA MOZEJIb BUAIJIEHHS 33JaHOTO PparMeHTa Ha yJIbTPa3ByKOBOMY 300pa>keHHi 3a
MI0TO0 CIIEKTpaJIbHUMU O3HaKaMH, SKa Ha BiAMiHY Bif] BifOMUX BUKOPUCTOBYE (YHKIIiI0 €KBiBaJIEHTHOCTI, 110
IO3BOJIMJIM OTPMMATH GiJIbIll TOYHI KOOPAUHATU perepHUX TOYOK (BiflHOCHA IIOXMOKA CTAHOBUTSD 6,25%), 32 IKUMU
BUKOHY€ETbCSI GOPMYBaHHS JIiHIl, a OT>Ke KyTiB AJ1s kiacudikallii cTaHy KyJbIIOBOTO CyTrj100a; Blieplie
3aIIPONIOHOBAHO aBTOMATUYHUI METOJ, BUSHAYEHHS [IEBHOTO Kapy 2D ysIbTpa3ByKOBOrO 300paKeHHs, 0
BiZ[IOBiZja€ MIPaBUIbHOMY I10JIOKEHHIO YJIbTPA3ByKOBOI F'OJIOBKY Ha TiJli JUTUHMU, HIJIAXOM 3aCTOCYBaHHS
aJalTHBHOTO HEMPOMEPESsKeBOTI0 aHaJli3y, 110 J03BOJIMIIO 3a0€e3l1e4YUTH BiZlOpaKyBaHHsSI XUOHUX 300paskeHb i
MiHIMi3yBaTu HEBM3HAUEHICTb MTOJIOKEHHS CyI106a 3 IIOJabIINM OIIPALIOBAaHHSM [IPAaBUJILHOTO KaJpy IS
Bizyaslidallii aHaTOMiYHUX OpieHTUPIB. [IpaKTUYHI pe3ysIbTaTy MOJISITAI0Th Y PO3PO0OJIEHH] arlapaTHO-IIPOrPaMHOTO
3ac00y Ha OCHOBI OLIiHKY I'€OMEeTPUYHMX IapaMeTpiB, IO iX OTPUMYIOTh 3 yJIbTPa3BYKOBOTO 300Pa>KEHHS
KyJIbLIOBOT'O CYIJ100Y, a TAKOX [IPOrPaMHOr0 3a6e31e4eHHs 1151 aBTOMaTUYHOTO BifJOPaKOBYyBaHHS 300pakeHb,
¢dinbrpauii Ta Bidyasisallii aHaTOMIYHMX OpPi€HTHUPIB i3 BUMiIPIOBaHHSIM KyTOBUX [TOKAa3HUKIB KYJIbIIOBOT'O CYIJI00Y,
SKUI1 MOXKE 3aCTOCOBYBATUCh Y MEAMKO-IiarHOCTUYHUX LEHTPax [Py JOCiIKEHHI XBOPOO KyJIbLUIOBOTO CyI106a
IiTei Bikom [1o TpboXx MicsuiB. CTymiHb BIIPOBaJyKeHHS - pe3yJIbTaTh AUCEPTaLiliHOi po60TH BIIPOBAIKEHO Ha 6asi
KJIIHIKM JUTAY0] Xipyprii BIHHMIIPKOTO HalliOHAJILHOTO MEIAYHOrO YHiBepcuTteTy im. M.I. [luporosa; y HaB4aJibHOMY
npoueci BIHHMIIBKOro HalliOHAJIbHOTO TEXHIYHOTO YHIBEPCUTETY IIPU BUKJIaAAHHS BinnoBigHux gucuumniid. Chepa

(rayy3b) BAKOPUCTAHHS - MEJUIMHA.

2. The object of investigation is the processes of processing ultrasound images of the hip joint. The aim of the
investigation is to increase the reliability of the assessment of the condition of the hip joint by developing new
models and methods of analysis of ultrasound images of the hip joint and automatic hardware and software based
on them. Research methods: mathematical apparatus of discrete signal theory, digital image representation for
development of theoretical principles of speckle noise filtering and methods of spatial image processing for
development of speckle noise attenuation filter; measurement theory to assess the metrological characteristics of
the proposed methods and systems; methods of mathematical modeling using modern computer technology.
Theoretical results: for the first time a method of automatic assessment of hip condition based on 2D ultrasound
images with classification of hip condition by rejection of images of incorrect hip position, visualisation of its
anatomical landmarks and measurement of angular parameters was proposed, which increased the reliability by
10-15 %; The method of filtering ultrasonic images has been improved, which differs from the known sequence of
morphological transformations, which allowed to take into account the level of noise and intensity differences, and
accordingly change the filtration depth and obtain higher quantitative indicators of filtration quality 7% higher
than known); further developed a mathematical model for the selection of a given fragment on the ultrasound
image by its spectral features, which in contrast to the known uses the equivalence function, which allowed to
obtain more accurate coordinates of reference points (relative error is 6.25%), which is the formation of lines, and
hence the angles for classifying the condition of the hip joint; For the first time, an automatic method for
determining a specific 2D ultrasound image frame corresponding to the correct position of the ultrasound head on
the child's body was proposed by applying adaptive neural network analysis, which allowed to reject false images
and minimise joint position uncertainty with further processing of the correct imaging frame. Practical results are
the development of hardware and software based on the evaluation of geometric parameters obtained from
ultrasound images of the hip joint, as well as software for automatic rejection of images, filtering and visualisation
of anatomical landmarks with measurement of angular parameters of the hip joint, which can be used -diagnostic
centers in the study of diseases of the hip joint of children under three months. Degree of implementation - the
results of the dissertation are implemented on the basis of the Clinic of Pediatric Surgery of Vinnytsia National



Medical University. E. [Tuporosa; in the educational process of Vinnytsia National Technical University in teaching
the relevant disciplines. Sphere (branch) of use - medicine.
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