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1. OnTUKO-€eNEeKTPOHHMI TPUJIAL, AiarTHOCTYBAaHHS CTaHy Nepu(epUIHOro KpOBOOOIry 3 MiABUIEHOIO JOCTOBIPHICTIO

2. Optoelectronic device for diagnostics of the state of peripheral blood circulation with increased validity

Pedepar:

1. O6'exTOM HOCIiAKEHHS € MPOollecy B3aeMO/Iii OITUYHOTO BUITPOMIHIOBaHHSI 3 Gi0TKAaHUHAMU IIPU NTPOBEeHHi
IiaTHOCTYBaHHS NepU(EPUYHOro KPOBOODIry 3a IONIOMOTOI0 ONTUKO-€JIEKTPOHHUX MPUJIaZiB iaTHOCTYBaHHS
nepudepruyHOro KpoBOOOIry; METOI0 POOOTH € MiJBUIIEHHS JOCTOBIPHOCTI IiarHOCTYBaHHS CTaHy Nepru@epuiHOro
KPOBOOOITy IIJISIXOM BL,OCKOHAJIEHHS METOiB peecTpallii ONTUYHOr0 BUIIPOMiHIOBaHHS Ta 3aCTOCYBAaHHSI OIITUKO-
€JIEKTPOHHUX IIpUJIAJiB [iarHOCTYBaHHS CTaHy IepU(EPUIHOIO KPOBOOOIry; METOIM AOCIIIPKEHHS 6a3yI0TbCs Ha
OCHOBHUX IIOJIOKEHHSX TEOPii NepeHOoCy BUTPOMIHIOBaHHS JJIs1 ONIMCAHHS NPOLIECIB B3a€MO/Iii OITUYHOTO
BUMPOMIHIOBaHHS 3 6i0TKAHMHAMU, MATEMAaTUYHOTO MOJEJIIOBAHHS - MIJISI TOCJiI)KeHHS] 3MiHM iIHTEHCUBHOCTI
ONTUYHOIO BUIIPOMIHIOBaHHS, METOM (inbTpauii - 1j1 yCyHeHHs (POHOBHUX MIyMiB, METOAU (PYHKIIOHAJIbBHOTO
CHHTE3Y - [JI1 MOJIEJIIOBAaHHS OIITUKO-€JIEKTPOHHUX CXE€M, MaTEMAaTUYHOI CTATUCTUKU T2 KOMII'IOTEPHOTO
06po6sieHHs iHdopMmallii - 17151 IepeBipKU afleKBaTHOCTI pO3pO6IEHUX MOJEJIEN; TEOPETUYHI Pe3yJIbTaTU - BIleplle

€KCIIePUMEHTAJIbHO OTPUMAHO CTONO-KUCTEBUI KPUTEPIN 11 XBOPUX 3 XPOHIUHOIO ilIeMi€l0 HMXKHIX KiHI[iBOK 3a



IOTIOMOTOI0 (POTOMJIETU3MOrPaiYHOrO METOY, IKUI BU3HAYAE CIIiBBIHOLIEHHS aMILIITY CUTHAJIy XBOPOi
KiHIIiBKU J0 aMIUIITYIY 3[0POBOi iHAUBIAYaIbHO AJ151 KOXKHOI JIIOIMHMU, 0 JO3BOJIUJIO MifBULIUTY BipOTigHICTh
IiarHOCTyBaHHs. Briepiie oTpMMaHO €TajlOH-MacKu (POTOIMIETU3MOTrpadiYHUX CUTHAJIIB 3 PaXyHOK BUKOPUCTaHHS
METO/ly BeBJIeT-TIEPETBOPEHHS /1J11 BUBHAYEHHSI CTYIEHIO NOpYyLIeHHs neprudepruyHOro KpoBoooiry. Jlictana
NOJIAJIbLIOTO PO3BUTKY (Pi3UKO-MaTE€MaTHU4HA MOJIeJIb IIOMMPEHHS ONITUYHOTO BUNIPOMiHIOBaHHS B 6i0TKaHMHAX, 51K
BiZIpi3HSETLCS TUM, IO TOLATKOBO BPAaxOBye 3MiHY iIHTEHCMBHOCTI OIITUYHOTO BUIIPOMIHIOBAaHHS 3aJIESKHO Bif] KyTa
BCTAHOBJIEHHS ONITUYHOT'O CEHCOPA Ta [MOKa3HMKA €KCTUHKIIL. JlicTaB [10AaJIbIIOT0 PO3BUTKY METOJ, MOZETI0OBAHHS
MonTe-Kapiio, IKuil Bilpi3HS€TbCS TUM, 110 BPAXOBY€E BTPATy €HEPTii (POTOHA 332 PaXyHOK AU(PY3HOTO BiIOUTTS, 1O
D03BOJISI€ BU3HAYATU €(PEKTUBHY INMIMOMHY IPOHUKHEHHS ONITUYHOTO BUNIPOMiHIOBAHHS; IPAKTUYHI PE3yJIbTaTU -
PO3pO06JIeHO aNrOPpUTMiUHE Ta MporpamMHe 3a6e3rnedeHH s iMiTaliliHOro MoJeII0BaHHSI MOV PEHHS] OIITUYHOTO
BUIIPOMIHIOBaHHS B 6i0TKaHMHAX Ha OCHOBI MeToy MoHTe-KapJio. Po3po6seHo anroputmiuHe Ta porpamHe
3a6e3neyeHHs1 00po6IeHHs (OoToMIeTU3MOrpadiyHUX CUrHasliB Ha 0cHOBI Oyp'e-nepeTBOpeHHs. Po3po6iaeHo
aJropuTMivHe 3a6e3eyeHHs yCyHEeHHs (OHOBUX WyMiB (poTOIIeTU3MOrpadivyHOro CUrHany 3a JOIoOMOro0
BeIBJIET-TIEPETBOPEHHS. YOCKOHAIEHO CTPYKTYPY ONTUKO-€JIEKTPOHHOTO MPUJIaly AiarHOCTYBaHHS CTaHy
nepupepruyHOro KpOBOOOIry 3a paXyHOK BUKOPUCTaHHS YOTUPbOX ONTUYHUX CEHCOPIB Ta BBEAEHHS GJIOKY
eTasioHiB. CTyIiHb BIIPOBAP)KEHHS - Pe3yJIbTaTU JUCEePTaLifiHHOI pOOOTH BIIPOBAIKEHO Ha 6a3i HayKOBO-
BUPOOHMYOI MeIMKO-6i0s10riyHOi Kopriopauii "Jlasep i 3mopos's”, (M. XapkKiB,YkpaiHa) Ta y HaByaybHU IIpoLiecC
Kadenpu Ja3epHOi Ta ONTOEJEKTPOHHOI TEXHIKM BiHHMIIBKOrO Hal[iOHA/IbHOTO TEXHIYHOTO YHIBEPCUTETY.

2. Aresearch object is the processes of optical radiation interaction with biological tissues during the diagnostics
of peripheral blood circulation by optical-electronic devices for diagnostics of peripheral blood circulation; the
purpose of work is an increase of diagnostics validity of the state of peripheral blood circulation by the
improvement of methods of optical radiation registration and application of optical-electronic devices for
diagnostics of peripheral blood circulation; research methods are based on the substantive provisions of theory of
transfer of radiation for description of processes of optical radiation interaction with biological tissues,
mathematical modelling - for research of the change intensity of optical radiation, methods of filtration - for the
removal of base-line noises, methods of functional synthesis - for the modelling of optical-electronic charts,
mathematical statistics and computer processing of information - for verification of adequacy of the developed
models; theoretical results - first a feet-hand criterion is experimentally got for patients with the chronic ischemia
of lower extremities by a photoplethysmographyc method which determines correlation of signal amplitude of sick
extremity to amplitude of healthy individually for everybody, that allowed to promote the diagnostics validity. The
standard masks of photoplethysmographyc signals are first got due to the use of veyvlet-transformation method
for determination of degree of peripheral blood circulation violation. Physicomathematical model of optical
radiation difusion in biological tissues is improved, which differs that takes into account a change intensity of
optical radiation depending on the corner of establishment of optical touch-control and index of ekstinktion. The
simulation method Monte Carlo is improved, which differs that takes into account the loss of energy of photon due
to a diffuse reflection, that allows to determine the effective depth of penetration of optical radiation; practical
results - the algorithmic and program providing of imitation modeling of distribution of optical radiation is
developed in biological tissues on the basis of method Monte Carlo. The algorithmic and program providing of
treatment of photoplethysmographyc signals is developed on the basis of Fourier-transformation. The algorithmic
providing of removal of base-line noises of photoplethysmographyc signals by veyvlet-transformation. The
structure of optical-electronic device for diagnostics of the state of peripheral blood circulation is improved due to
the use of four optical sensors and introduction of standards block. Degree of introduction - disertacion
performances are inculcated on the base of research and production medikal-biological corporation "Laser And
Health", (Kharkov, Ukraine) and in the educational process of department of laser and optoelectronic technology of
the Vinnytsia National Technical University.
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