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2. Methods of intellectual prediction of blood pressure and classification of arterial hypertension

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO PO3POOLi METOIiB OOPOOKYM CUTHAJIIB 6€3MaHXETHOTO BUMIPIOBaHHS
apTepiasibHOrO TUCKY 3 NOAAJIBIIMM iX TPOTrHO3YBaHHIM Ta PO3pO0Li iHTeIeKTyalbHUX METOiB Kiacuddikanii
CTYIIeHsI apTepiajibHOi riepTeHsii Ha OCHOBI BUKOPUCTAaHHS TiOpUIHNX HEMPOHHUX MepeXX aHCaMbIb0BOro TuIy. B
PpOOOTi MPOBEIEHO aHali3 iCHYIOUMX MTPO6JIEM 3 3aXBOPIOBAHHSIMYU CEPLIEBO-CYAUHHOI CUCTEMH, & caMe NTPobJieMU
IiarHOCTYBaHHS apTepiaybHOI TrifepTeHsii, IKka XapakTepu3yeThC MiIBUILEHUM apTEPiaJIbHOrO TUCKY, 10 MOXKE
IIPUBECTU JJO BUHMKHEHHS TaKMX TSDKKUX 3aXBOPIOBaHb SIK iHpapKT abo iHCybT. [ToKazaHo, 1[0 OCHOBHUM IIJISIXOM
3ano06iraHHs TaKUx XBOPOO € NOCTIMHNUI MOHITOPUHT apTePiajlbHOrO TUCKY 3aBISIKM BUKOPMCTAaHHIO 6€3MaHKeTHOTO
BMMipIOBAHHS apTepiajbHOTO THUCKY 3 IOJAJIbIIMM MOT0 IPOrHO3YBAHHSM 32 YaCOM, 110 MOXKE HaJIlaTh MOXJIUBICThb
TE€PMiHOBOTO iH(OPMYBaHHS XBOPHUX Ta JIiKapiB IPO HEOOXiTHICTb MEAMKAMEHTO3HOTO BTPyYaHHS, IO JO3BOJIATH B

KOPOTKUY TE€PMiH 3HU3UTH apTepiayibHU TUCK. [IPyrUM LJISIXOM 3aI100iraHHs BUILIEHa3BaHUX Bpakalounx e(eKTiB €



pO3po0Ka iHTesIeKTyalIbHOI CUCTEMU [iarHOCTYBAHHS CTYIEHIO apTepianbHOi rineprexsii. Pe3ynbraTu, oTpuMaHi B
IYcepTalifiHOMY NOCJIiIKeHHI, MiCTSITh HAyKOBY HOBU3HY: - BIIEpILE 3alIpPONIOHOBAHO METO[L, 1J1s1 0OOpPOOKU aHUX
apTepianbHOrO TUCKY Y XBOPHX, SIKUI BiIpi3HSIETHCS TUM, 1IJ0 HA OCHOBI METOJiB 6€3MaH>XETHOT'O BUMipIOBaHHSI
3[1i}ICHIOE NONIepeIHI0 0OPOOKY OTPUMAHUX JAHMX Ta N10Jajblle IPOTHO3YBAHHS HA OCHOBI BUKOPUCTAHHS
riOpuAHUX PEKYPEHTHUX HEPOHHUX MePEX, TOPU30HT NIPOTHO3Y SIKMX aIallTOBAHO MiJ] TIOTOYHUI CTaH MAalli€HTa,
110 Jla€ MOXJIUBICTb 3HUBUTU iIMOBIPHICTb BUHUKHEHHSI iHCYJIbTY 200 iHPAPKTY Y XBOPUX; - YIOCKOHAJIEHO METO],
BUpilleHHs 3a7ad4i Kiaacu@ikauii Ta 3HMKEHO 00YMCIII0BaIbHI BUTPATU [IPY MAIIMHHOMY HaBYaHHI MiOpUIHUX
HEMPOHHUX MepeX 3a PaXyHOK BU3HAU€HHS HANOibLI BIZIMBOBUX O3HAK apTepiasbHOI rinepTeHsii 411 pisHuX
CTYIIEeHIB 3aXBOPIOBAHHS, SIKi KpiM 3arajbHUX O3HAaK (AHAMHEe3, pe3yJIbTaTH OIJISAY JiiKapsl, pe3yJIbTaTy aHali3iB
KPOBI, ceui, BUMIpIOBaHHS apTepiajbHOr0 THUCKY) BKJIIOYAIOTh pe3yibTaTi 00pooku EKT', ExoKT'; - po3pobsieHo
METO/I, CTPYKTYPHO-TIapaMeTPUYHOT0 CUHTE3Y ri6puiHOI HEMPOHHOI MepeXXi 1711 po3B’s13aHHSI 3a/1a4i Kacugikariii
CTYII€HS apTepiasbHOI rinepTeHs3ii, SIKUil Bipi3HA€ETbCS TUM, 11O Ti6pUAHA HEMPOHHA MepeXka OylyeTbCsl Ha OCHOBI
CTBOPEHHS OerriHr-aHcamoOJI0 iHTeJIeKTyaIbHUX KlacuQikaTopiB, BKIIOUEHUX B aHCAMOJIb 33 KPUTEPISIMUA TOYHOCTI

Ta Pi3HOMAHITTS, 1O NO3BOJISIE MiABUIIUTY TOYHICTb KIacuikaliii.

2. The dissertation is devoted to the development of methods for processing signals of cuffless blood pressure
measurement with their subsequent prediction and the development of intelligent methods for classifying the
degree of hypertension based on the use of hybrid ensemble-type neural networks. The paper analyzes the
existing problems with diseases of the cardiovascular system, namely the problem of diagnosing arterial
hypertension, which is characterized by high blood pressure, which can lead to serious diseases such as heart
attack or stroke. It has been shown that the main way to prevent such diseases is to constantly monitor blood
pressure through the use of cuffless blood pressure measurement with its subsequent time prediction, which can
provide an opportunity to urgently inform patients and doctors about the need for medical intervention, which will
allow to reduce blood pressure in a short time. The second way to prevent the aforementioned striking effects is to
develop an intelligent system for diagnosing the degree of hypertension. The results obtained in the dissertation
study contain scientific novelty: - For the first time, a method for processing blood pressure data in patients was
proposed, which differs in that it uses cuffless measurement methods to pre-process the data and further
forecasting based on the use of hybrid recurrent neural networks, the forecast horizon of which is adapted to the
current state of the patient, which makes it possible to reduce the likelihood of stroke or heart attack in patients; -
improved method of solving the classification problem and reduced computational costs in machine learning of
hybrid neural networks by identifying the most influential signs of hypertension for different degrees of the
disease, which, in addition to general signs (anamnesis, results of medical examination, results of blood and urine
tests, blood pressure measurements), include the results of ECG and echocardiography; - a method of structural
and parametric synthesis of a hybrid neural network for solving the problem of classifying the degree of
hypertension, which differs in that the hybrid neural network is built on the basis of creating a bagging ensemble
of intelligent classifiers included in the ensemble according to the criteria of accuracy and diversity, which allows
to increase the accuracy of classification.
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