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HEMHBA3VMBHA IMAT'HOCTHUKA

[ens paboThI — cO3/1aHUEe MUKPOTPOIECCOPHOTO KOMIUIEKCAa HEMHBA3UBHBIX
JATYMKOB M KOMIIBIOTEPHOM MporpaMMbl OOpaOOTKM W BU3YaJU3allMH IOTOKA
COOMpaeMbIX JIaHHBIX, HEOOXOJIMMOIO JJisi OINEPAaTUBHOM OIEHKU TEPareBTOM
COCTOSIHUS CEPACYHOCOCYJUCTON CHCTEMbl U MAaJbIX apTEePUATBbHBIX COCYOB
MUKPOIUPKYJSITOPHOTO pycia.

OOBEKTOM UCCIIEIOBAHUS SBIISIETCS CEPJIEYHOCOCYANCTAsI CUCTEMA YEIOBEKa
U TPOIECChl MHUKPOIUPKYJSIIUA KPOBH, KOTOpPBHIE H3Y4alOTCd MPH IOMOIIU
CO3JaHHOT'O KOMITBIOTEPU3UPOBAHHOTO KOMITJIEKCA HEMHBA3UBHBIX JIATYUKOB.

B pabore paccMmoTpeHbl (PU3HKO-OHMOJIOTMYECKHE OCHOBBI  METOJIOB
TPAHCMUCCUOHHOM M pedpakIMOHHON MyJIbCOKCUMETPUH, MPOAHATU3UPOBAHBI
GbopMBl PETUCTPUPYEMBIX IYJIBCOBBIX KOJCOAHUN JaBJICHHS B IUICUEBOU U
NajgbIEBON MaH)KeTax CO3JJaHHOTO ycTpoicTBa. [IpoBeneH 0030p CyIIECTBYIOMIMX
QITOPUTMOB W3MEPEHMsI JIaBICHUS KpPOBU U OOOCHOBaHa HEOOXOIUMOCTh
KOMITJIEKCHOTO TOAXO0Ja K JMAarHOCTHKE COCTOSIHHS apTepHATbHBIX COCYAOB IMpHU
JUCTIAHCEPHU3alIMU B3POCIOTO HACEIICHHUS.

Onucanbl mapaMeTphl U OCOOEGHHOCTH pPabOThl CEHCOPHOTO MOIYJIS
MAX30102 u uudpoBoro narumka paBieHuss XGZP6859D, paccmorpena
apxutektypa MukpokoHtposuiepa STM32F103, Ha ocHOBE KOTOPBIX IMOCTPOEHA
anmapaTHasi 4acTh KOMILIEKCA.

CobOpan sKcnepUMEHTANbHBIN  oOpasery ycrpoiictBa. Ilpu anammze
3apEruCTPUPOBAHHBIX C €r0 MOMOIIBbI0 BPEMEHHBIX 3aBHCHUMOCTEH MOKA3aHO, YTO
HEOOXOJMMO COBEPIIEHCTBOBATH OCIIMJIZIOMETPUUYECKHUE AJTOPUTMBI OMPEIeIICHUS
JABJICHUSI W WCIIOB30BaTh MOJENH, KOTOPHIC YUUTHIBAIOT MapamMeTphl IJICUeBOU
aptepuu, (GOpMy U CKOPOCTh PaCIpOCTPAHEHUS MYyJIbCOBOI BOJIHBI.
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Mbta paboThl — CTBapIHHE MiKpampaipcapHara KOMIUIEKCY HEeiHBa31yHBIX
JaTyblKay 1 KaMm'lOTapHal mparpaMmbl JJIs amnpamoyki 1 Bizyasi3albli MaToKy
caOpaHbIX N1aJ3€HbIX, HEAOXOJHBIX MJisi arepaThlyHAW alPHKI TIpareyTaM CTaHy
capllpyHa-cacyJ3icTaii CICTAMBI 1 JPOOHBIX apTIPBIM  MiKpalBIPKYIsSTOpHAra
paYbIIIYa.

AOQ’exTaM jdaciieflaBaHHsS 3’SyJsela capJP4Ha-cacya3ictas  cicToMa
yaJlaBeKa 1 MparpChl MIKPAIBIPKYJISIBI KPbIBI, sIKisl BRIBYYArOIlI[a MPhI AaramMo3e
CTBOpaHara KamI'roTapbl3aBaHara KOMIUIEKCY HE1IHBa31YHBIX JaT4bIKay.

VY mpampl pasriemkanbl  (i3ika-OisyIaridyHbIs ACHOBBI TPaHCMICIMHAM 1
padpakubiiiHail  MyJbCaKCIMETphIl, IMpaaHadi3aBaHbl (OPMBI  PATICTPABaHBIX
MyJIbCABBIX BaraHHsAy IIICKY Y IUISIYOBai 1 MayibllaBail MaHXKdTax CTBOpaHail
npbiaapl. [lpaBea3eHbl aryisi ICHYIOUBIX airapbiTMay BBIMSIPIHHS KpPBIBSTHOTA
IIICKy 1 abrpyHTaBaHa HeaOXOJHACIh KOMILJIEKCHAra IMajabIXOay J1a JBISTHOCTBIKI
CTaHy apTAPBISUIBHBIX CacyAay Mpbl AbICTIAHCEPHI3allbli Japociara HaceIbHIITBA.

AmicaHbl TapamMeTpsl 1 acabiiBaciii npaiibl ceHcapHaara moayist MAX30102 i
miybaBara  gatubika  1icky  XGZP6859D,  pasrmemkaHa — apXiTIKTypa
Mmikpakantpoiepa STM32F103, na acHoBe sikix malynaBaHa amapaTHas YacTKa
KOMILJIEKCY.

Cabpana skcrieppIMeHTaNbHas npbuiafa. [Ipel aHamize 3aparicTpaBaHbIX 1M
JaCOBBIX 3aJIeKHACIEH nakasaHa HeabXoaHaCIlh yJacKaHaJeHHS
acIbIAMETPBIYHBIX JITaphITMaY BHI3HAUIHHS ITICKY 1 BBIKAPBICTAHHS MAJIIJISTY, IITO
Yi4Baroib mapaMeTphl TUISTYOBai apTIphIl, GOpMY 1 XyTKACIlh pacrayCroKBaHHS
nyJibcaBai XBali.
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PULSEOXIMETRY, PHOTOPLETHYSMOGRAPHY, ARTERIAL
PRESSURE, OSCILLOMETRY, CARDIOVASCULAR SYSTEM, NON-
INVASIVE DIAGNOSTICS

The aim of this work is to develop a microprocessor-based system with non-
invasive sensors and computer software for processing and visualizing the data
stream required for rapid physician assessment of the cardiovascular system and
microvascular circulation.

The object of the study is the human cardiovascular system and blood
microcirculation processes studied using the developed computerized complex of
non-invasive sensors.

The paper discusses the physico-biological principles of transmission and
reflectance pulse oximetry, analyzes the waveforms of pulse oscillations recorded in
brachial and finger cuffs of the developed device. A review of existing blood
pressure measurement algorithms is conducted, and the need for an integrated
diagnostic approach to arterial vessel assessment during adult health screening is
justified.

The characteristics and operational features of the MAX30102 sensor module
and the XGZP6859D digital pressure sensor are described, as well as the
STM32F103 microcontroller architecture forming the hardware basis of the system.

An experimental prototype of the device has been assembled. Analysis of the
recorded time dependencies shows the need to improve oscillometric pressure
estimation algorithms and to use models that take into account the brachial artery
parameters, pulse waveform, and pulse wave propagation velocity.



