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Pedepar:

1. O6'eKTOM [OCTIIKEHHS € TPOLIECH ONPALIIOBAHHS YIbTPA3BYKOBUX 300pakeHb KyJIbIIOBOTO CYri106a. MeToo
IOCJIiI)KEeHHSI € MiBUILEHHS LOCTOBIPHOCTI OLIiHIOBAHHSI CTaHY KYJIbIIOBOT'O CYIJIO0Y LIJISIXOM PO3POOKU HOBUX
MoJesiell i MeTO/IiB aHaJIi3y YIbTPa3ByKOBUX 300paXXEHb KYJIbIIOBOTO CYIJI00y Ta aBTOMAaTUYHOTO allapaTHO-
IIPOTrPaMHOrO 3ac00y Ha iX OCHOBi. MeToau IOCiI)KEeHHS: MATEMAaTUYHUI anapar Teopii IMCKPETHUX CUTHAIIB,
11 poBOro NpencTaBieHHs 300pasKeHb 171 PO3POOKY TEOPETUYHUX 3acal, QinbTpallii CleK1-1yMy Ta MeTOIHU
IIPOCTOPOBOi 06POOKU 300pakeHb 1151 pO3POOKYU (QibTPy MPUIJIYLIEHHS CIIEKI-LIyMY; Teopii BUMipioBaHb JJ1s1

OI_LiHIOBaHHH MeTpOJIOI’i‘IHI/IX XdpaKTEPUCTUK 3alIPOTIOHOBAHNX MeTO,I[iB i CHUCTEM; METOON MATEMATUYIHOTO



MOJIEJIIOBAHHS 3 BUKOPUCTAHHSIM Cy4aCHUX KOMITIOTEPHUX TE€XHOJIOTiN. TeopeTuyHi pe3ysbTaTu: BIeplie
3alpONIOHOBAHO METOJ, aBTOMATUYHOT'O OL[iHIOBAHHS CTaHY KYJIbLIOBOTO Cyry106a Ha OCHOBI 2D yJIbTPa3ByKOBUX
300pakeHb 3 Kiacudikallielo CTaHy KyJbIIOBOro cyrioba 3a 'padpom misxom BinOpakoByBaHHS 300pakeHb
HEIPaBUJIBHOTO MOJIOXKEHHS KyJIBIIOBOTO CYry106a, Bidyasisalii 10ro aHaTOMiYHUX OPi€HTUPIB Ta BUMipIOBAaHHS
KyTOBUX [1I0Ka3HUKIB, 110 MiABULIMIIO JOCTOBipHIiCTh ouiHioBaHHS cTany KC Ha 10-15%; yIOoCKOHalIeHO MeTog,
dinpTpauii yipTpa3ByKoBUX 300paXkeHb, SIKUH BiIpi3HIETHCS Bifl BiJOMUX MOCIIiJOBHICTIO BUKOPUCTAHHS ITPOLIEAYP
MOP(OJIOTiYHUX IEPETBOPEHD, 110 103BOJINJIO BPaxOBYBAaTH PiBE€Hb 3allyMJICHOCTI Ta PiBEHb I€penajiB
iHTEHCUBHOCTI, Ta BiIIOBIIHO 10 LIbOTO 3MiHIOBATU IMINOMHY QinbTpalii 1 OTpUMaTH 6ibIll BUCOKI IOKA3HUKU
KiJIbKiCHOI oliHKY siIKocTi dinpTpanii (mokazHuku PSNR ta MSE Ha 5-7 % BuIli IOPiBHSIHO 3 BilOMUMU); OTpUMaa
N0JaJIbIIMI PO3BUTOK MaTEMATHUYHA MOJIEJIb BUJIIJIEHHS 33JaHOT0 (parMeHTa Ha yJIbTPa3ByKOBOMY 300pa’ke€HHi 3a
J10ro CeKTpajbHUMHU O3HAKaMH, sIKa Ha BiIMiHY BiJl BilOMUX BUKOPUCTOBYE (PYHKIIiI0 €KBiBaJIEHTHOCTI, 110
D03BOJINJIM OTPUMATH 6ijIbLI TOYHI KOOPAMHATY PENEPHUX TOUOK (BiTHOCHA MOXMOKA CTAHOBUTD 6,25%), 32 IKUMU
BUKOHYETbCSI GOPMYBaHHS JIiHIH, a OT>Ke KyTiB AJ1s kiacudikallii cTaHy KyJblIOBOTO CyTrj100a; Blieplie
3aIIPOIIOHOBAHO aBTOMATUYHUI METOJ, BUBHAYEHHSI [IEBHOTO Kazpy 2D ysbTpa3ByKOBOro 300paskeHHs, 110
BiITIOBiJla€ TPaBMUJIbHOMY IOJIOXKEHHIO YJIbTPa3BYKOBOI F'OJIOBKY HA TiJli AUTHHY, IJISIXOM 3aCTOCYBaHHS
aJanTUBHOTIO HEMPOMEPEsKeBOr0 aHaJi3y, 1o J03BOJIUIIO 3a6€3eYUTH BilOpaKyBaHHS XUOHUX 300pasKeHb i
MiHiMi3yBaT¥ HEBU3HAYEHICTb [TOJIOKEHHS CYIJ100a 3 N0JAJIbIIMM ONPALIIOBAHHSAM ITPaBUJILHOTO KaJIPy [J1s1
Bizyaslizallii aHaTOMiYHUX OpieHTUPIB. [IpakKTU4HI pe3ysIbTaTy MOJISITA0Th Y PO3PO0JIEHH] allapaTHO-IIPOrPaMHOTO
3aco0y Ha OCHOBI OLIIHKYM r€OMETPUYHHUX IIapAMETPIB, [0 iX OTPUMYIOTH 3 YJIbTPA3ByKOBOTO 300paXKEHHS
KyJIbLIIOBOT'O CYIJ100Y, a TAKOX [IPOrPaMHOr0 3a06e3redeHHs 1151 aBTOMaTUYHOTO BifJOpaKOByBaHHS 300pakeHb,
¢dinprpauii Ta Bidyasnisallii aHaTOMIYHMX OpPi€HTHUPIB i3 BUMiIPIOBaHHSIM KyTOBUX [TOKAa3HUKIB KYJIbIIOBOT'O CYTII00Y,
SIKMI MOXKe 3aCTOCOBYBATUCh Y MEAMKO-IiarHOCTUYHUX LEHTPax [Py JOCiIKeHHI XBOPOO KYJIbLUIOBOTO CyI106a
IiTell BikoM 10 TpboX MicsauiB. CTymiHb BIIPOBaIKeHHS - pe3yJIbTaTH AUCEPTaLiliHOI po60TH BIIPOBAIKEHO Ha 6asi
KJIiHIKM JUTSAY0] Xipyprii BIHHUIIPKOTO HalliOHAJIBHOTO MEJIUYHOrO YHiBepcUuTeTy im. M.I. [luporosa; y HaB4ajibHOMY
npoueci BIHHMIIBKOrO HalliOHAJIbHOT'O TEXHIYHOTO YHIBEPCUTETY IIPU BUKJIaAaHHS BinnosigHux gucuumniid. Chepa

(rasy3p) BUKOPUCTAHHS - MEOVLMHA.

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