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1. MeTonu Ta 3aco6u MigTPUMKU IPUHAHATTS pillieHb B 6i0MeIUYHUX CUCTEMax Ha OCHOBI MOP(OJIOTriYHOrO aHai3y

6ioMeMYHUX CUTHAJIIB Ta 300pa’KeHb

2. Methods and means of decision support in biomedical systems based on the morphological analysis of
biomedical signals and images

Pedepar:

1. O6'exT mocnigKeHHs - npolec GopMyBaHHS JiarHOCTUYHUX pillleHb B YMOBaxX CyTTEBOI allpiopHOi
HEBU3HAYEHOCTi HA OCHOBi iIHCTPYMEHTAJIbBHUX METO/iB 06CTEKEeHHS (PYHKIIOHAJIBHOTO CTaHy MiJJCUCTEM OpPraHi3amMy
J0aUHU. MeTa IOoCiI)KeHHS - NifBUllleHHS e(PEKTUBHOCTI iIHCTPYMEHTAJIbHOTO OOCTEXXEHHS MAlli€HTIiB Ta
3HIDKEHHS PU3UKiB MPUNHATTS HEIIPaBUJIbHUX PillleHb B CUCTEMAaXx MiATPUMKU IPUNHSTTS PillleHb LIJISIXOM
PO3pOOKU HOBUX METOJiB MOP(OJIOriYHOr0 aHasli3y 6i0MeIMYHUX CUTHAJIB Ta 300paXkeHb 3 JIOKAJIbHO
30CEpeIHKEHMMHU 03HaKaMH, Ki BpaxoBYIOTh crielin¢iky 06po6I0BaHMX CUTHAJIIB i 306pa’KeHb y BUJISIAL MOZesen
KOPMCHMX CUTHaJliB. MeTOIM NOCTiIKEeHHSs: CUCTEMHUI aHali3, Teopist MOPOJIOri4YHOro aHanisy, Teopis uudpoBoi

06pOO6KY CcUTHAJIIB i 306pakeHb, TeOPil MPUIHATTS pillleHb, KJIACTEPHUI aHaJi3, METO/Ii PEECTpPallii pPEHTIe€HiBChbKUX



6iomennYHMX 306paskeHb, MeTOIiB 1MdpoBoi PpinbTpalii Ta HoesIeMeHTHUX [TIepeTBOPEeHb 306pakeHb. TeopeTnyHi
Ta IIPaKTU4HI Pe3ysbTaTh: po3pobiieHi Mogesi i meToau MopdosIorivHoro aHasizy 6ioMeIUIYHIUX CUTHAJIIB Ta
300pa’KeHb 3 JIOKAJIPHO 30CEPEIKEHUMU 03HaKaMU € HAyKOBO-MEeTOAMYHOK OCHOBOIO [1J151 PO3POOKHU BiJIIOBiIHUX
AJITOPUTMIB i TPOrpaMHOro 3abesneyeHHs. Po3pobieHnii y3arajpHeHUI METO, MOP(OJIOTiYHOTO aHali3y
6ioMeIMYHMX CUTHAJIIB 3 JIOKAJIbHO 30CE€PEIPKEHNMU 03HAKaMU 32 JOMIOMOTOI0 6araTOKaHalIbHOTO Y3TOIPKEHOT0
mopdosoriyHoro ¢inbTpa. Po3pobsiena cucrema ajJbTepHATUBHUX JiaTHOCTUYHUX O3HAK IIPU MOPQOJIOTiYHOMY
aHali3i 6ioMeJUYHUX CUTHAJIIB 3 JIOKQJIbHO 30CEPEIKEHVMU O3HAKaMU, 1J0 BPaxOBY€e MOJ€JIb KOPUCHOTO
OJIHOBMMIPHOrO CUrHajly i BIaCTUBOCTI PYHKIii BUSIBJIEHHS Y3roJpKeHoro mopgosoriyHoro ¢inbrpa. Po3pobieHa
MaremMaTu4Ha MoJesib HMPPOBOTO PEHTTeHIBCHKOr0 300paskeHHs, 1[0 BpaxoBye 0COOJINBOCTI Bidyasizarii
6ios10riyHMX 06'€KTIB i iX CTPYKTYpHUX ejleMeHTiB. Po3pobsieHnit MeToy, MigBUIEHHS SIKOCTI Bi3yasizalii
6i0J10riYHMX 06'€KTIB HA PEHTTEHIBCbKUX 300paKEHHSX MIUPOKOro KJIacy Ha OCHOBI MOP(OJIOTiYHOr0 aHali3y
6iomMeIMYHMX 300pPaKEHD 3 JIOKATbHO 30CEPEIKEHNMU O3HAaKaMU. PO3po6JieHa CTPYKTypa y3arajbHEHOI
6ioMeMYHOI cUCTeMU NiITPUMKU [IPUMHSTTS pillleHb, a TAKOXK IIpOrpaMHe 3a0e3eyeHHs MOy JIiB
MOP(OJIOTriYHOrO aHasi3y 6ioMeJUYHUX CUTHAJIIB Ta 300pa’KE€Hb 3 JIOKAJIBHO 30CEPEKEHUMU O3HaKaMU. BUKOHaHO
IepeBipKy afieKBaTHOCTi PO3PO6JIEHNX METOiB MOP(OJIOTiYHOrO aHasizy Mpu 06po6IIi peasbHUX 6ioMeInIYHUX
CHTHaJiB Ta 300pakeHb. HaykoBa HOBU3HA OTPUMAHUX Pe3yJIbTaTiB I10JIAra€e B TOMY, 110 BIIeplie 3aIIPOIIOHOBAHMUI,
OOI'PYHTOBAHMU i 32CTOCOBAaHUI KOMIIJIEKCHMH MifXif 1O BUPilIEHHS HAYyKOBO-TIPUKJIAIHOI IPO6IeMU MiJBULLEHHS
eeKTuBHOCTI PyHKLiOHYyBaHHS 6iomennyHux CIIITP Ha ocHOBI MOP(OJIOTiYHOrO aHasi3y 6ioMeIUYHUX CUTHAJIIB Ta
300paXkeHb 3 JIOKAJILHO 30CE€peIKEHMMI O3HAKaMU 3 BUKOPUCTaHHIM MOJieJiell KOPUCHUX curHasiB. CTymiHb
VIPOBaKEHHS: pe3yJbTaTy AucepTaliiiHoi poboTu BrpoBamkeHi B @ipmi "Pagmip” [IT AT HAI pagioTexHiuHUX
BMMipIoBaHb (M. XapkiB); TOB "Komnanis TREDEX" (M. XapkiB); [lep>kaBHill ycTaHOBi "THCTUTYT MeIU4HOI paiosorii
im. C.I1. I'purop'eBa HanjionansHoi akageMii Hayk Ykpainn" (M. XapkiB); KOMyHasbHill yCTaHOBi OXOPOHU 3[0POB's
"LIeHTp eKCTPeHOI MeANYHOI OIIOMOTH Ta MeIULMHY KaTacTpod" (M. XapkiB); kadernpi "O6uncioBasbHa TEXHIKA Ta

nporpamysanHs" HTY "XI1I". Cpepa BUKOPUCTAHHS: y rayly3i MEAMYHOrO IPUIafo0yAyBaHHS.

2. Object of the study - the process of formation of diagnostic decisions in conditions of significant a priori
uncertainty on the basis of instrumental methods of examination of the functional state of human body
subsystems. The purpose of the study is to increase the effectiveness of the instrumental examination of patients
and reduce the risk of making incorrect decisions in decision support systems by developing new methods for
morphological analysis of biomedical signals and images with locally concentrated features that take into account
the specifics of processed signals and images in the form of useful signal models. Methods of the study: system
analysis, the theory of morphological analysis, the theory of digital signal processing and images, the theory of
decision making, cluster analysis, the method of registration of X-ray biomedical images, digital filtering methods
and elemental image transformations. Theoretical and practical results: the models and methods of morphological
analysis of biomedical signals and images with locally concentrated features developed are the scientific and
methodological basis for the development of appropriate algorithms and software. The generalized method for the
morphological analysis of biomedical signals with locally concentrated features using a multichannel matched
morphological filter was developed. The system of alternative diagnostic features in the morphological analysis of
biomedical signals with locally concentrated features taking into account the model of a useful one-dimensional
signal and the properties of the detecting function of matched morphological filter was developed. . The
mathematical model of a digital X-ray image that takes into account the visualization features of biological objects
and their structural elements was developed. The method for improving the quality of visualization of biological
objects on X-ray images of a wide class was developed on the basis of the morphological analysis of biomedical
images with locally concentrated features. The objective integral criterion for assessing the quality of visualization
of biological objects and their structural elements on medical low-contrast grayscale X-ray images was developed.
The structure of the generalized biomedical decision support system as well as the software for modules of
morphological analysis of biomedical signals and images with locally concentrated features were developed. The
adequacy of the developed methods of morphological analysis in the processing of real biomedical signals and
images was checked. The scientific novelty of the results is that the complex approach to the solution of the



scientific and applied problem of increasing the efficiency of functioning of biomedical decision support systems
on the basis of the morphological analysis of biomedical signals and images with locally concentrated features
using models of useful signal was first proposed, justified and applied. Degree of implementation: the results of
dissertation work are introduced in the company "Radmir" of subsidiary of the joint stock company of the Research
Institute of Radio Engineering Measurements (Kharkiv); LLC "TREDEX Company" (Kharkiv); State institution
"Institute of Medical Radiology named after S.P. Grigoryev of National Academy of Sciences of Ukraine" (Kharkiv);
Municipal institution of healthcare "Center for Emergency Medical Care and Disaster Medicine" (Kharkiv);
Department of "Computer Engineering and Programming" NTU "KhPI". Scope of use: in the field of medical
instrumentation.
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