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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 76.13.25

Tema gucepranii:

1. Merog, i 6ioMmenu4HMIt 3aCi6 MOHITOPUHIY YACTOTH JUXAHHS Ta CEPLEOUTTS JIOIUHI

2. Method and biomedical device of human respiratory and heartbeat monitoring

Pedepar:

1. O6'eKTOM HOCIIPKEHHS € TIPOLIEC B3a€MO/Iil €JIeKTPOMAarHiTHUX I10J1iB Palio4acTOTHOTrO [1iala3oHy 3 6i0J10TiYHUM
06'eKTOM. MeTOI0 PO6OTH € MiABUILLIEHHS OCTOBIPHOCTI pe3yJIbTaTiB CIIOCTEPEXXEHHS 32 XBOPYMHU IIif, 4ac
JIiKyBaHHSI IUVISIXOM CTBOPEHHS METO/IY i BIIPOBAIKEHHS 6i0MeINYHOr0 3ac00y 6€3KOHTAKTHOTO MOHITOPUHTY
YaCTOTHU AUXaHHS Ta CepuedoUuTTsl, IK iHhOpMaTUBHUX NTapaMeTPiB IPU MPOBeJeHHI CUHXPOHHUX JOCTi/I>KEeHb.
TeopeTuyHi pe3ysbTaTH: yIOCKOHAJIIEHO MeTO, 6i0pafiiosIoKalifiHOro MOHITOPUHTY, SIKU Ha BiIMiHY Bif BilOMHUX
BUKOPUCTOBYE MBI CKJIaJ0Bi pa3u BiiOUTOro 6ioMETPUYHOTO CUTHATY, 3CYHYTUX OJHA BiTHOCHO OAHOI, 1110
IO3BOJIMJIO OTPUMYBATH AiICHY TPA€KTOPI0 PyXy IPYLHOI KIIITUHY JIOOVUHY. Briepie oTpruMaHo 3aJIeXXHicTb (asu
PO3CiSIHOTO I10J181 Bif] 4aCTOTH IS €JIEKTPOIUHAMIYHOI MOZEJIi, sIKa Ma€ HeJliHIMHUU XapaKTep, B TOW 4Yac K JJIs
MO/I€JIi TOYKOBOTO PO3Cil0Baya BKa3aHa 3aJIEXXHICTb HOCUTD JIIHIMHUI XapaKTep. YIOCKOHAJIEHO MOJEJb B3aEMOI]
€JIEKTPOMArHITHOTO M0JIs 3 6i0JIOTiYHMM 006'€KTOM IUISIXOM BUKOPUCTAHHS TPULIAPOBOi MOJieJli mapyBaToi

CTPYKTYpH I'PyJHOI KJIITHHU JIIOAUHU. Briepine oTpuMaHo, 110 B fianasoHi yactoT 8,5-12 I'T nienekrpuyHa



IIPOHUKHICTb TKAHMH IPAKTUYHO HE 3aJI€XKaTh BiJ] YaCTOTHU 30HIyBaJIbHOTO CUTHAJY, IO [aJI0 3MOTY CTBOPUTU
6iomennyHMI 3aci6 MOHITOPMHTY YaCTOTU AUXAaHHS Ta CEPLEOMTTS MIOAUHU. [IpaKTUYHI pe3ysibTaTu MOJIAraloTh y
PO3pOOLi: aITOPUTMY MOy CKJIaZOBUX AUXaHHS Ta CEPLLEOMTTS 3 OTPUMAHOI0 6i0METPUYHOTO CUTHAILY;
6iomMeMYHOro 3ac00y MOHITOPUHTY 1151 BU3HAUEHHS YaCTOTU JUXaHHS Ta CepPLeOUTTS; METOAUKY [TPOBEIEHHS
JIOCJIIPKEHD I10 OLiHIIi CTAaHY CEPLEBO-CYAUHHOI i AMXaNbHOI cUCTeM JIIOAUHU. CTYIIiHb BIIPOBAIPKEHHS -
Pe3yJbTaTU JucepTaliiiHoi po6oty BripoBamxeHi: B II1 "HaykoBo-pocaigHuil iHCTUTYT paniocuctem” (M.
JKuromup); B HaB4a/IbHUM [TpoLieC Kaenpyu pafioTEXHIKY, paflioeJIEKTPOHHUX anapaTiB Ta TeJIEKOMYHiKallii
JKUTOMUPCBKOTO [eP>KaBHOTO TEXHOJIOTYHOro yHiBepcuTeTy. Cdepa (ranysb) BAKOPUCTAHHS - MEAULIMHA.

2. The subject of this research is the interaction of the radio frequency of electromagnetic fields with a biological
object. The aim is to improve the reliability of the patients' monitoring results during treatment by creating a
method and implementation of contactless biomedical device for monitoring respiration and heartbeat as
informative parameters during simultaneous researches. The theoretical results: the improved method of bioradar
monitoring which, unlike the others, uses two components of the phase of the reflected biometric signal aimed at
restoring a real movement trajectory of human chest; first obtained that dependence of the scattered field phase
on the frequency for the electro-dynamical model is nonlinear, while the model for point diffuser is linear; the
model of the electromagnetic fields interaction with biological object by means of using three-layer model of a
layered structure of human chest is improved; first obtained that in the frequency range of 8.5-12 GHz tissue
dielectric permeability is practically independent of the signal frequency, thereby creating a biomedical device for
respiration and heartbeat monitoring of human being. The practical results are development of: the algorithm of
respiration and heartbeat components obtained from the biometric signal; the biomedical monitoring device to
determine the respiration and heartbeat frequencies; the research monitoring methodology for the cardiovascular
and respiratory systems activity of human being. Extent of application - the results of the thesis are applied in the
"Scientific Research Institute of Radio Systems" (Zhytomyr); in the educational process of the department of radio
engineering, radio-electronic devices and telecommunications of Zhytomyr State Technological University. The
domain (field) of application - medicine.
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