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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

YHiBepcanbHUII MeTOJ, 6€3MaHKETHOTO BUMIDIOBaHHS apTepiajIbHOTO TUCKY 3 BUKOPMCTAHHSM HEMPOHHUX MEpPEeX 3 INIMOMHHUM

HaBYaHHAIM

Ha3sBa po6oTHu (aHrJI)

A universal method of cuffless blood pressure measurement using neural networks with deep learning

Pedepar (yxp)

OO’'eKTOM [IOCTI/IKEHHSI € CUTHajJu eJeKTpokappiorpamMmu Ta (OTOIJIETU3MOIPaMM, OTpPHMMaHi 32 JOIOMOTOI0 JATYHKIB,
pPO3MIillleHMX Ha PyKax naiieHTa. [IpeIMeToM JOCHiIpKEHHSI € METOIM CTaTUCTUYHOIO i KOPEJSALIAHOrO aHai3y; METOAU IOIIYKY
O3HAaK y CIIeKTpasbHill i GicrekTpasbHill 06J1aCTsIX, METOM PerpeciiiHoro aHasuisy; MeTOAM MAIIMHHOTO HaBYaHHS, 30KpemMa 3
BAKODUCTAHHSIM 3TOPTKOBUX 1 PEKYPEHTHUX HEWPOHHUX MepexX. MeTa MOCIiIKeHHS IOJiAra€ y CTBOPEHHI YHiBEPCAJIbHOTO
MeTony 6e3MaHXKeTHOro BUMipioBaHHS AT, SKUM [03BOJUTH IIPOBOIUTY BUMIDIOBAaHHS y CKJIAOHUX YMOBax (cTpec ab6o ¢iszuyHi
HaBaHTKEHHS) I aBTOMAaTHMYHO IIiICTPOIOBAaTUMETHCS IiJ iHAMBiAyalbHi OCOOGJIMBOCTI KOXKHOTO MallieHTa 6e3 3ayydeHHs
JIOJIaTKOBOTO O6JIaiHAHHS IJ1s1 KaniopyBaHHsS. CbOrofiHi rinepToHis € OfHi€l0 3 rOJIOBHUX NPUYMH CMEPTHOCTI B CBITi K cepep
UMBiJIPHUX, TaK i BifICBKOBUX BHACJIIOK CTPECiB, i €IMHMM CIIOCOG0OM BUSIBIEHHS i KOHTPOJIO Ifi€i XBOPOOU € MOHITOPUHT
aprepianpHoro TucKy (AT).Tomy 3aBmaHHS pO3POOKM G6GE3MaHXETHUX TOHOMETPIB, MPUAATHUX MAJIS IOCTIMHOTO HOCIHHS
Malie€HTOM, € HaJ]3BUYallHO aKTyaJIbHUM. [CHYIO4i 6€3MaH>KETHI pillleHHSI MAIOTh HEIOCTATHIO TOYHICTh, KPiM TOTO, KOHCTPYKLis 1
MPUHIMIT PO6OTU GINBIIOCTI 3 HUX BUMAara€ BUKOPHCTAHHS ABOX PYK OZHOYACHO, IO POOUTH Iii MPUCTPOi HENPUAATHUMU [IJISt
BuMipy AT y gunHamini Ta npu ¢QisndHrX HaBaHTaXeHH:X. llle ogHa npob6sema nossrae y HEOOXiIHOCTI KaliOpyBaHHS IPUCTPOIO
MiJKO>)KHOTO KOHKPETHOTO TallieHTa. B maHOoMy NPOEKTi MPONOHYEThCSI METO, 6€3MAaHKeTHOrO BUMipioBaHHS AT, mo3baBieHui
3a3HaY€HUX HEeHoJIiKiB. MeTon 6a3yeThCsl HA BU3HAYEHHI 4acy MPOXOMKEHHS iMIyIbCy MiX JBOMA TOYKaMU KPOBOHOCHOI CyIUHU
(PTT) #1 popmu nynbcoBoi xBuiti (PW). HoBu3Ha MeTony nosisirae y BUKOPUCTAHHI TijIbKM OQHOTO CUTHAJY, OJep>KaHoro 3 AaTYuKa
Ha pyli JIIOOVHYM, a TaKOX Yy 3aCTOCYBAaHHI HEMPOHHUX MepeX 3 IVIMOMHHUM HaBYaHHSIM U yYTOYHEHOI MOJeJsi CUrHany 3
ypaxyBaHHSM 3aBaj, Pi3HOI IpUpPOAHY, M0 AO3BOJIUTb iCTOTHO MigBUIIATHA TOYHICTB i CTabinbHICTL BUMipioBaHHS AT, a TakoX yCyHe

HEeOOXiIHICTb KaslibpyBaHHSI IPUCTPOIO 3 BUKOPUCTAHHSM JOJATKOBOTO 06J1alHaHHS.
Pedepar (aHrI)

The object of the study is electrocardiogram and photoplethysmogram signals obtained using sensors placed on the patient's
hands. The subject of the study is methods of statistical and correlational analysis; methods of feature extraction in a spectral
and bispectral domains, regression analysis methods; methods of machine learning, in particular, using convolutional and
recurrent neural networks. The aim of the study is to create a universal method of cuffless blood pressure measurement which
will allow measurement in difficult conditions (stress or physical exertion) and will automatically adjust to the individual
characteristics of each patient without involving additional equipment for calibration. Today, hypertension is one of the leading
causes of death in the world both among civilian and military persons, and the only way to detect and control this disease is to
monitor blood pressure (BP). Therefore, the task of developing cuffless tonometers suitable for patient constant wearing is
extremely important. Existing cuffless solutions are not accurate enough, in addition, the design and principle of operation of
most of them requires the use of two hands at the same time, which makes these devices unsuitable for measuring BP in
dynamics and during exercise. Another problem is the need to calibrate the device for each patient. This project proposes a
method of cuffless blood pressure measurement, devoid of these shortcomings. The method is based on determining the pulse
transit time (PTT) between two points of the blood vessel and the shape of the pulse wave (PW). The novelty of the method is the
use of only one signal received from the sensor on the person's arm, as well as the use of deep learning neural networks and a



refined signal model taking into account noise of different nature, which will significantly improve the accuracy and stability of
blood pressure measurement and will eliminate the need to calibrate the device using additional equipment.
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