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PEDEPAT

JlunuiomHuast padota 56 ctp., 26 puc., 3 Tadim., 13 ucr., 2 mpu.

ITAPAMETPBI APTEPHAJIBHOT'O JABJIEHUA,
OOTOIVIETU3MOI'PADHMA, OCLMJUIOMETPUA, STM32,
AHAJIOTOBO-IIU®POBOM TOHOMETP, ITYJIbCOKCUMETP, JIATUNK
JABJIEHUA

Llenp paboTel — pa3paboTaTh YCTPONCTBO BHU3yalM3allUU IYJIbCOBBIX
KoJeOaHUN U OMNpeAeNieHUs] apTepuajbHOrO JaBJICHUS, HAMHCATh MPOrpaMMmy
00pabOTKH MOTYYSHHBIX C YCTPOMCTBA JAHHBIX M MpOaHaIn3upoBaTh uX. OOBEKTOM
WCCJICIOBAHMSI BBICTYMAIOT OCITUJUIOTPAMMBI ITyJILCOBBIX KOJICOAHWN M TIPUHITUIIBI X
00paboOTKH C MPUMEHEHNEM COBPEMEHHBIX HEMHBA3UBHBIX CEHCOPHBIX TEXHOJIOTHH 1
METO/10B LIU(PPOBOH PUIBTPALIIH.

[Ipoananmu3upoBaHbl  pa3IWYHBIC  AJITOPUTMBI  HM3MEPEHUS  MapaMeTpPOB
aprepuanpHoro naasneHus. [IpoBenmena ampobanusa paspabotanHoro moxyis. K
IOJTyYEHHBIM JIAHHBIM IIPUMEHEHBI aJITOPUTMBI CHHTYJIIPHOTO aHam3a crekTpa (SSA)
W anmpokcumais (HOopMbl CHTHaAlIa HOPMaJIbHBIM pactpeaeineHreM. [lomydeHHbIe
pe3ynbTaThl OBUTH OIIEHEHBI U TMPOAHAIM3UPOBAHBI. Y CTAHOBIIEHO, YTO BO3PACTHHIC
MU3MEHEHHSI COCYINCTON CTEHKH CYIIECTBEHHO BIHUSIOT Ha (DOPMY OCHMILISIIMOHHOTO
CUTHAaJA.

[TokazaHo, 4yTO AJis1 MOBBIIICHUS! TOYHOCTH U3MEPEHUN TpedyeTcs: pa3padoTka
CHEIUATN3UPOBAHHBIX AJTOPUTMOB, IMO3BOJIIOIINX YCTPAHUTH IIYMBI M apTe(aKThI,
BO3HUKAIOIIME TpU  perucrtparmu curiama. (OOocHOBaHa  HEOOXOIUMOCTH
UCTIONIb30BaHUSl JTOTIOJTHUTEIBHBIX CEHCOPOB, HAmpUMEp IMyJIbCOKCHUMETpa, IS
CHHXPOHHOTO KOHTPOJISI apTEPHAIBHOTO KPOBOTOKA, YTO TOBBIIIAET TIOCTOBEPHOCTH
OIICHKH MOMEHTA 3aKPBITHS COCYOB IMPH UCITOIH30BAHUH TIJICUCBONM MAHKETHI.

[Tokazano, 4To pacmmpeHue Habopa CEHCOPOB M BHEAPEHUE AITOPUTMOB
00pabOTKU OMOCUTHATIOB B peajbHOM BPEMEHH MMO3BOJIMT TepANieBTaM IMOJIydaTh 0oJiee
TOYHYIO W TIOJIHYI0 HH(QOPMAIMIO O COCTOSIHHHM CEPIECYHO-COCYIUCTON CHCTEMBI
MaIMeHTa HEMOCPEACTBEHHO BO BpeMs IpuéMma.

Pa3paboranHbpie MOAXOABI MOTYT OBITH TIOJOXKEHBI B OCHOBY CO3JaHUS
MOPTATUBHBIX CHUCTEM OIICHKH MHUKPOTEMOJIWHAMUKH WM JTUAarHOCTHKH COCYIUCTBIX
HapyIICHUH HAa PaHHHUX, JOKIMHUYCCKUX CTAIUSAX, C BO3MOXKHOCTBIO BHU3YaIU3allUN
TaHHBIX, XpaHEHUS Pe3yIbTaTOB U MOCIESAYIONIETO aHaTN3a B JMHAMHUKE.

PesynbpTarel paboThl JOJOXKEHBI HAa TpeX KOH(EpeHIusx: MemadneKkTpoHuKa
2024, CTDA 2024 u 82-i1 HayuyHOU! KOH(EpPEHIMH CTYJIEHTOB M acCIUPaHTOB, — M
ormy0arMKoBaHbl B MaTepuaiax aByx u3 Hux (CTDA 2024 [1], Mempnektponuka 2024

[2]).



PODEPAT

Jeimmomnas padota 56 crap., 26 main., 3 Tabi., 13 kpeiH., 2 na.

ITAPAMETPEBI APTOPBIAJIBHAT A LHICKY, ®OTAIUIETBISMAI'PA®DIA,
ACLBUIAMETPbBIA, STM32, AHAJIATI'ABA-JIIYBABBI TOHOMETP,
ITYJIbCAKCIMETP, JATUYbIK LIICKY

Mbta npatibl — pacrpaliaBallb Npbliaja Bizyai3allbll MyJIbCOBBIX BaraHHAY 1
BBI3HAUOHHS apTiphIUIbHArA MICKYy, Halicallb MparpaMmy amparoyki aTpbIMaHbIX 3
OpbUIaAbl TAJ3€HBIX 1 IMpaaHamizaBamb 1X. AO'eKTam JacieiaBaHHS BBICTYNAIOLb
acrpUIarpamMbl MyJIbCOBBIX BaraHHSY 1 MPBIHIBINBI 1X ampanoyki 3 Yy>KbIBaHHEM
CYYaCHBIX HEIHBA31YHBIX CIHCAPHBIX TIXHAJIOTIN 1 MeTafay JiubaBail (iabTpallbli.

[IpaananizaBaHbl PO3HBIS ANTAPBITMBI BEIMSIPIHHS IMapaMeTpay apTIpbisuIbHATa
uicky. IlpaBensena ampaOaripist pacnpaniaBaHara MoayJis. /la aTpbIMaHbIX JaJ3€HBIX
YKBITBISL alTapbITMBI CIHTYJISIpHACII aHali3y crekTpy (SSA) 1 anpakcimMaribisi GopMbI
CITHAJly HapMajJbHBIM pa3MepKaBaHHEM. ATpBIMAaHbIA BBIHIKI OBLIl alPHEHBI 1
MpaaHali3aBaHbl. Y CTAHOYJIEHA, IITO Y3pOCTaBbis 3MEHBI Cacy/131CTall CIIEHKI 1CTOTHA
VIUIBIBAIOIb HA (POPMY acUbLIALIBIAHATA CITHAITY.

[lakazana, mTO JUIsi TABBIPHHS [aKJIaJHACII BBIMIPIHHSAY maTpalyema
pacnpanoyka Coeuplsuli3aBaHbIX alrapeiT™May, siKisl Ja3BaJISIONb JIIKBIJABAIlb ITYMBI 1
apTa(axThl, K1 Y3HIKAIOIb TPl PIricTpallbli cirHaimy. AOrpyHTaBaHa HeaOX0IHACIIb
BBIKapBICTAHHS JaJaTKOBBIX COHCApAY, HAMPBIKIA/ MyIbCaKCIMETpa, ISl CIHXpOHHAra
KaHTPOJIIO apTiIpbLsUIbHAra ILicKy, IITO MaBbIIIae JacTaBEpHACIhb AlPHKI MOMAaHTY
3aKpBILILA cacyAay Mpbl BHIKAPBICTAHHI TUIEYaBhI a0IIIYKI.

[TampipsHHEe HaOOPY JdaTyblkay 1 YKapaHEHHE anrapbiTMay —anpanoyki
OisicirHasiay ¥ paKbIME plajbHara vacy, sIK I[akKa3aHa, Ja3BOJILb TIpaneyram
aTpbIMallb OOJIBII JAKJIAIHYIO 1 MOVHYIO0 1H(apMalisiro ad cTaHe cappyHa-cacya3icTai
CBHICTAMBI MAIbIEHTa HeMacpa/AHa Maayac NpbeIiEMy.

PacrmpanaBanbisi mMajpIxo bl MOTYIb OBIIb MaKIaJ3€Hbl ¥ aCHOBY CTBap3HHSA
MapTaThIYHBIX CICTOM alPHKI MiKpareMajblHaMiKi 1 JBISTHOCTBIKI CacCya31CThIX
NapylmdHHSAY Ha paHHIX, JAKIIHIYHBIX CTalbIAX, 3 MardbIMacilio Bi3yali3arpbli
JAJ3€HbIX, 3aX0YBaHHS BbIHIKAY 1 HACTYMHAra aHajizy ¥ JTbIHaMIlbI.

BbIHIKI mpanbl anokaHbl Ha TpoX KaHpepsHupisx: Mendnektponika 2024,
CTDA 2024 1 82-ii HaBykoBail KaH(epdsHIBbIl CTyJIPHTAy 1 acmipaHray, — 1
anmyOmikaBaHbist ¥ MaTapbisuiax 1ByX 31X (CTDA 2024 [1], Memanextponika 2024 [2]).



ABSTRACT
Thesis 56 pages, 26 figures, 3 tables, 13 references, 2 appendices.

ARTERIAL PRESSURE PARAMETERS, PHOTOPLETHYSMOGRAPHY,
OSCILLOMETRY, STM32, ANALOG-DIGITAL TONOMETER, PULSE
OXIMETER, PRESSURE SENSOR

The aim of the work is to develop a device for visualizing pulse oscillations and
determining blood pressure, to write a program for processing the data obtained from
the device, and to analyze it. The object of the study is the oscillograms of pulse
oscillations and the principles of their processing using modern non-invasive sensor
technologies and digital filtering methods.

Various algorithms for measuring blood pressure parameters were analyzed. The
developed module was tested. Singular spectrum analysis (SSA) algorithms and
normal distribution signal shape approximation were applied to the obtained data. The
results were evaluated and analyzed. It was found that age-related changes in the
vascular wall significantly affect the shape of the oscillation signal.

It was shown that to increase the accuracy of measurements, it is necessary to
develop specialized algorithms that eliminate noise and artifacts arising during signal
recording. The necessity of using additional sensors, such as a pulse oximeter, for
synchronous monitoring of arterial blood flow was justified, which increases the
reliability of the assessment of the moment of vessel closure when using a shoulder
cuff.

It has been shown that expanding the set of sensors and introducing real-time
biosignal processing algorithms will allow therapists to obtain more accurate and
complete information about the state of the patient's cardiovascular system directly
during the appointment.

The developed approaches can be used as a basis for the creation of portable
systems for assessing micronemodynamics and diagnosing vascular disorders at early,
preclinical stages, with the possibility of data visualization, storage of results, and
subsequent analysis in dynamics.

The results of the work were presented at three conferences: Medelectronics
2024, CTDA 2024, and the 82nd Scientific Conference of Students and Postgraduates,
and published in the proceedings of two of them (CTDA 2024 [1], Medelectronics 2024

[2]).



