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1. Y nucepTauii BAKOHAHO aHATITUYHUH OTJISIT, iCHYIOUMX METOZIB 06p0OOKY 6GioMeINYHNX CUTHAJIB, TUIIB 3aBaj, Ta
CIIOTBOPEHD, SIKi IPUCYTHI y JAHUX CUTHaJaX Ta METOJiB 60pOThOU 3 HUMU. Bu3HaU€HO, 1110 OCHOBHUM (aKTOPOM,
110 YCKJIAAHIOE OOPOOKY JAHUX CUTHAJIIB € BUCOKUI PiBEHb MIOTYKHOCTI 3aBaj, Ta HU3bKUI PiBEHb MTOTYXHOCTI
KOPHMCHOI'O CUTHAJy, TOMy OCHOBHUM HAIPSIMOM [OCJIIKEHb € IIPUAYIIEHHS 3aBa]l. Lle 3yMOBIIIO€ 3aCTOCYBaHHS
CKJIAAHUX METO/iB PinbTpallii, BAKOPUCTAHHS HeJiHINHUX QinbTPiB a60 KOMOIHOBaHUX (DiNbTPIB, 2 TAKOK METOIIB
CJIIOro NMoAiny mKepes 1Jjisl BULiJeHHsI KOPUCHOTO curHasny Ha ¢oHi 3aBaj,. BusHaueHo, 10 icHyloui MeTonu

¢dinbrpauii MaoTh psg Heposikis. JIiHiMHa QinbTpatis OJ1s nonepeHboi 00poOKU 6i0MEIUYHUX CUTHAJIIB



BUKOPUCTOBY€E HE3MIHHY CMYTy YaCTOT, He BPaXOBYIOYM BapiabesIbHiCTh YaCTOTHUX IIapaMETPiB CUTHaJly Bifl OfiHiel
Io iHmoi moguHy. Heninifina ¢inpTpauis, Hanpukiag ¢instpu KasmaHa, py IeBHUX YMOBAxX BUaJISE K 3aBalOBi,
TaK i KOpUCHI CcKIanoBi curHamny. Lle 3yMoBJI0€ HEOOXiIHICTb BIIPOBAIKEHHS JOaTKOBUX CKJIAIHUX aJITOPUTMIB.
Jl7151 BUKOPUCTaHHSI BeliB1eT-(DisIbTPiB HEOOXiJHO NMependaunTy po3poOKy alalTUBHUX TIOPOTIB 1151 BUJATIeHHS
3aBaj, 6€3 BUalIeHHs] KOPUCHUX CKJIalOBUX CUTHAY. BUsiBlI€HO Ta MPOJ€eMOHCTPOBAHO, 1O (isIbTpallisi BHOCUTh
psiZ, CIIOTBOPEHD Y CUTHAJI, TUM CaMUM YCKJIQHIOIOUHY TIOJajblly 06POOKY YEPe3 BHECEHHS CIIOTBOPEHb KOPUCHUX
CKJIQIOBUX CUTHAJy. BUKOpHUCTaHHS METO/IIB CJIIMOro MOy IyKepesl ToTpebye 060B'I3KOBOT0 BIPOBAIKEHHS
6araTokaHa/bHOI CUCTEMU, IPUIOMY SIKICTb BUJIITIEHHSI OKPEMOTO IPKepesia y CyMillli 3aBaji Ta KOPUCHUX JIKepeJl
HaIpsIMY 3aJI€XXUTb Bifl KiJIbKOCTI KaHaJiB curHasy. Yum Gisbiie BIIPOBAI’)KEHO KaHaJIiB, TUM Kpallia SIKiCTb
BUJIiJIEHHSI OKPEMOTO JIKepeJia, TOOTO BUiJIEHHSI KOPUCHOTO CUTHaJY Ha oHi 3aBajl. BUKoHaHO aHasli3 METOIiB
BU3HAYEHHS XapaKTePHUX TOYOK ab6JJOMiHaJIbHOTO Ta (POTOIIETU3MOTrPa(piYHOrO CUTHATIB, SIKUI IEMOHCTPYE, 110
BUKOPHUCTaHHS CKJIaJHUX aJITOPUTMIB He J03BOJIsIE 3 6aKaHOIO HANIMHICTIO BUSBJIATY iX Ta 3 33/10BiJIbHOIO TOYHICTIO
BMU3HAUUTY iX NapameTpu. Po3rysiHyTO MeToyu Bu3HauYeHHs! (i3i0IoriYHUX TOKA3HUKIB, SIKi pO3PaXx0OBYIOTh HA OCHOBI
OLIiIHKY TTapaMeTpiB CUrHaly puTMorpamu. OCTaHHii pO3paxOBYIOTh i3 CUTHAJY eJIeKTPOKapAiorpamu siK Camoi
BariTHoOi XiHKH, TaK i BUAisIeHO] i3 a6A0MiHAJILHOIO CUTHAJy €JIEKTpOKapAiorpamu niony. Jlanuil aHarnis
IE€MOHCTPYE, 10 BUBHAYEHHSI KJIACUYHUX [1apaMeTPiB BapiabeIbHOCTI CepLEBOTO PUTMY, @ TAKOXK BUSHAYEHHS
1o3u1lii XapakTepPHUX TOYOK eJIeKTpoKapAiorpadiuHOro CurHany He 3aBXy JO3BOJISIIOTh BIpHO BUKOHATU
IiaTHOCTYBaHHSI 3aXBOPIOBaHb. [IpoaHasi3oBaHO METOAM BU3HAYEHHS 3HAa4€Hb apTePiaJIbHOTO TUCKY 3a JOIIOMOI 00
IIapaMeTpiB CUTHaJiB eJeKTpokapziorpagii tTa poTonnetusmorpadii. AHali3 JEMOHCTPYE, 110 BUKOPHUCTAHHS
METO/IiB PETrPECIMHOr0 aHasi3y He L03BOJIsI€ TOYHO BU3HAYATHU 3HAYEHHS apTepiaJbHOr0 TUCKY. OKpiM 11bOT0, TaHUN
niaxin norpebye BUKOHAHHS 0O0BSI3KOBOI POLeypH KalibpyBaHHS CUCTEMU BUMIPIOBaHHS Bifl IIOOUHU [0
moauHU. Lle 3yMOBIII0€ HEOOXiIHICTh PO3POOKYM TAKUX METO/IB, SIKi 1O3BOJISITh YHUKHYTU IPOLEYPU KalibpyBaHHS,
a TaKOX MiABUINATh TOYHICTh BUBHAYEHHS 3HAUYE€Hb CUCTOJIIYHOTO Ta JiaCTOJIIYHOIO apTEPiabHOTO TUCKY. 3a
pe3yJIbTaTaMU [IPOBEIEHOr0 aHaJli3y y AUCEPTalLlii TOCTAaBJIEHO Ta BUPILIEHO aKTyaJlbHE HAYKOBO-TIPUKJIaHE
3aBJJaHHS PO3POOKU BIOCKOHAJIEHUX METOLIB O6POOKU 6GioMeIMYHNUX CUTHAJIB, 8 caMe ablOMiHaIbHUX Ta
¢doTonnerusmorpadiyHUX CUrHAJIIB, 3a[IMCAHMX [J1 BariTHOI XiHKHY, SIKi BDaXOBYIOTb XapaKTE€PUCTUKU 3aBafl,
YaCTOTHI IapaMeTpy CUTHAJIIB IIPU iX 06po01Li, HesliHilHI CIIOTBOpPEHHS y CUrHaax Tolo. Po3pobseHo HOBUIA
METO/], IOTIEPEAHBOrO aHaIi3y abOMIHAJIIBHOTO CUTHAJy HA OCHOBI 6iCIIEKTPaJIbHOI OL[iHKM NTapaMeTpiB CUTHAJIIB
17151 BU3HAUEHHS IOT0 YACTOTHUX XapAaKTEPUCTUK Ta MOJAJbLUIOr0 BU3HAYE€HHSI ONITUMAJIbHOI CMYTU 1181
BMKOPHWCTaHHS JIiHINHOI pinbTparii.

2. The thesis is devoted to the development and improvement of digital biomedical signal processing methods in
order to improve the assessment of human physiological indicators. The object of the research is a variety of
biomedical signals, namely multi-channel electrocardiogram (ECG) signals, rhythmogram signals, abdominal
signals or non-invasive fetal ECG signals, as well as photoplethysmographic signals recorded from the finger of a
pregnant woman. The subject of study is the methods and algorithms of digital biomedical signal processing. The
thesis includes an analytical review of existing biomedical signal processing methods, types of interference and
distortions contaminated these signals, and methods of combating them. It was determined that the main cause
complicating estimation of these signal parameters is a high level of interference power and a low level of useful
signal power. Therefore, the main direction of research is interference suppression. This requires the use of
complex filtering methods, nonlinear filters or combined filters, as well as methods of blind separation of sources
to isolate the useful signal against the background of interference. It was determined that the existing filtering
methods have a number of disadvantages. Linear filtering for preprocessing of biomedical signals exploits a fixed
frequency band, not taking into account the need to change the frequency parameters depending on the signal
variations from one person to another person. Nonlinear filtering, such as Kalman filters, under certain conditions
removes both harmful and useful signal components at the same time. This leads to the introduction of additional
complex algorithms. In order to use wavelet filters, it is necessary to predict the development of adaptive
thresholds to remove interference without removing useful signal components. It has been found and
demonstrated that filtering introduces a number of distortions into the signal, thereby complicating further



processing by distorting the useful components of the signal. The use of methods of blind separation of sources
requires the mandatory implementation of a multi-channel system, and the effectiveness of isolation of a separate
source in a mixture of interference, and useful sources directly depends on the number of signal channels. The
more channels are implemented, the better the effectiveness of isolation of a separate source, that is, an extracting
useful signal against the background of interference. An analysis of methods for determining characteristic points
of abdominal and photoplethysmographic signals was performed. It has been demonstrated that the use of
complex algorithms does not allow to detect them with the desired reliability and to determine their parameters
with satisfactory accuracy. The methods of determining physiological indicators which are based on the estimation
of the parameters of the rhythmogram signal, are considered. The latter is calculated from the electrocardiogram
signal of both the pregnant woman herself and the fetal electrocardiogram extracted from the abdominal signal.
This analysis demonstrates that determining the classic parameters of heart rate variability, as well as determining
the position of the characteristic points of the electrocardiographic signal, do not always allow correct diagnosis of
diseases. Methods of determining blood pressure values using electrocardiography and photoplethysmography
signal parameters were analyzed. The analysis demonstrates that the use of regression analysis methods does not
allow accurate determination of blood pressure values. In addition, this approach requires the calibration
procedure of the measurement system from one person to another person. This necessitates the development of
such methods that will avoid the calibration procedure and also increase the accuracy of determining the values of
systolic and diastolic blood pressure. Based on the results of the performed analysis, urgent scientific and applied
tasks were formulated and solved for developing improved biomedical signal processing methods, namely
abdominal and photoplethysmographic signals recorded for a pregnant woman which take into account the
characteristics of interference, frequency parameters of signals during their processing, nonlinear signal
distortions, as well. A new method of preliminary analysis of the abdominal signal using bispectrum-based
evaluation of signal parameters has been developed to determine its frequency characteristics and determine the
optimal band for operating linear filtering.
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