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lpuMeHeHne MoaepHU3UPOBAHHOIO BeiBNIET- Qo
npeo6pa3oBaHus ANA BbifeNeHUS AUHAMUKK

W3MEHEHUS ANIUTEeNIbHOCTU UHTEPBaJoB

npu 3NeKTpoKapauorpadmuecKon auMarHocTuke

L. Ananu, .A. banakuH

HauvoHanbHbIA ccneoBaTenbckuii yHusepeuteT "M3N"Mocksa, Poccus

AHHOTALINA

060cHoBaHMe. 3ab0nieBaHUA CepAEYHO-COCYAMUCTON CUCTEMBI SBASIKOTCS OCHOBHOW NPUYMHOI cMepTH Bo BCEM Mupe [1]. MHo-
rMe MeULMHCKME OMarHo3bl OCHOBaHbI Ha OLIEHKE XapaKTepHbIX TOYEK B 3fieKTpoKapAmnorpaduyeckoM curHane. Hanpumep,
ABYMSA BaXKHbIMU BpEMEHHbIMM MHTepBanamu aBnsioTca P—R u Q-T, KoTopble 0Ka3blBaloT CyLLECTBEHHOE BAIUAHWE Ha COCTO-
slHMe 340p0Bbs NauyeHTa [2].

OpHaKo MMHUMarbHbIE U3MEHEHUS aMNJITYLL W MHTEPBAIOB MeX/ly BOJIHAMU BO BPEMEHU TPYAHO 0BHapYKMTb MPOCTLIM BU-
3yanbHbIM 0CMOTPOM. 3aiaua YCNOXKHAETCA TEM, UTO HET YETKO YCTAHOB/IEHHOMO NpaBuia onpefeneHus Hadana u KoHua Q-T
WHTEpBana, KpoMe TOro, NPOLOSIKMTENBHOCTL MHTEPBANOB U3MEHSIETCS C KaX(abIM CEPAEYHbIM COKpaLLeHmeM [3].

Lieno — paspaboTka anroputMa, no3BoSIAIOLLENO BbIAENUTb AMHAMUKY U3MEHEHWUA ANUTENbHOCTU MHTEPBaNoB Npy aHanuse
3/1eKTPOKapAnorpadMyecKkux CUrHanos.

Martepuansl u MeToapl. B KayecTBe paboyero MHCTpyMeHTa BbICTYNaeT BenBneT-npeobpasoBaHue. bnarogaps cBoei cnocob-
HOCTU pasnaratb CUrHasbl Ha XOPOLLO JIOKanu30BaHHble 6asucHble GyHKUMK, BeBNeT-Npeobpa3oBaHMe XOPOLLO NOAXOAUT
ANs TOro, 4Tobbl OTNIMYATH NEKTPOKapAMorpadmyeckue BosHbI OT LUyMa [4]. KpoMe Toro, 3a CYET BO3MOXKHOCTY U3MEHEHUS
MacluTaba MOXHO He TONbKO 06HapYXMUTb PasfiuyHble JIOKanbHble HEOJHOPOLHOCTU B 3N1EKTPOKapAMorpaguYeckoM curHane,
HO U BbISBUTb UX LJIUTENILHOCTY.

0aHa 13 0CHOBHBIX NpobsieM Npu UCMOb30BaHUM BeVBNET-NPe0bpa3oBaHMs — 3T0 BbIGOp MaTepuHCKOM (yHKUmK. B pabo-
Te npefiaraeTcs Mcnonb3oBaTb NpeobpasoBanue 3pmuTa [5], bnaroaaps KOTOPOMY MOXHO CKOHCTPYMPOBaTb MaTepUHCKYI0
(YHKUMIO NPOM3BONbHON (HOPMBI, YTO NOBbILIAET 3QdeKTMBHOCTL 06HapyxeHus. KpoMe Toro, npeobpasoBaHue 3pMuTa MoX-
HO NMPUMEHUTb K peanbHOi 3anucK 3NEKTPOKapAMOrpadMyecKoro CUrHana, YTo no3BoJISET COXpaHUTb XapaKTepHble 0CobeH-
HOCTM CUrHana nauueHTa.

PesynbTtatbl. PesynbtatoM paboThl anroputMa sBnsieTcs Habop puTMorpamM, Kaxaas U3 KoTopbix NPOCNEXMBAET U3MEHEHMUSA
BO BPEMEHM MHTEPBAJIOB 3N1eKTpOKapAnorpaduyeckoro curHana, Hanpumep, P-R unu Q-T. PutMorpamma sBnsieTcs croxa-
CTUYECKOW XapaKTepUCTUKON, MO3BONIAIOLLEN OLEHUTb aucnepcuio Q—T WHTepBanoB Aaxe B TEYEHUE HEMPOLOMKUTENbHbIX
BPEMEHHBIX OTPE3KOB U NpU CMeHe YPOBHSA (M3MYECKON aKTUBHOCTW. VIMEHHO N03TOMY, MPUMEHSAS CTaTUCTMYECKMIA annapar,
MOXXHO KOJIMYECTBEHHO OLIEHUTb 3P HEKTUBHOCTL AMArHOCTUKM NpeasiaraeMoro anroputMa o0bpaboTkm.

3aksnioueHune. B noknase npeactaBneHbl OCHOBHbIE BbIBOALI PaboThbl anroput™a u pesynbTaThl 06paboTU MoAENbHBIX 3M1eK-
TPOKapAMorpaduyecKux CUrHanos.

KnioueBble cnoBa: BeiiBneT-npeobpasoBaHue; npeobpasoBaHue IpMuUTa; pUTMOrpaMMa; 3MeKTpoKapAuorpadmyeckas
AVAarHoCTHKa.
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Application of the modernized wavelet transform
to highlight the dynamics of changes in the duration
of intervals during electrocardiogram diagnostics
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ABSTRACT

BACKGROUND: Cardiovascular diseases represent the leading cause of mortality worldwide [1]. A significant proportion of
medical diagnoses are based on the evaluation of characteristic points in the electrocardiographic signal. For example, two
important time intervals are P-R and @-T, which have a significant impact on the patient’s health status [2].

However, the detection of minimal changes in amplitudes and intervals between waves over time is challenging through visual
inspection alone. The difficulty is compounded by the lack of a clear-cut rule for determining the beginning and end of the Q-T
interval, and the fact that the duration of the intervals varies with each heartbeat [3].

AIM: The study aimed to develop an algorithm to highlight the dynamics of interval duration changes when analyzing
electrocardiographic signals.

MATERIALS AND METHODS: The wavelet transform serves as a valuable analytical tool. Its ability to decompose signals into
well-localized basis functions makes it well suited to distinguish electrocardiographic waves from noise [4]. Furthermore, its
ability to change the scale allows for the detection of various local inhomogeneities in the electrocardiographic signal, as well
as their durations.

One of the main problems in using wavelet transform is the choice of the mother function. In this paper, we propose to use
Hermite transform [5], due to which a mother function of arbitrary shape can be designed, which improves the detection
efficiency. Moreover, the Hermite transform can be applied to the authentic electrocardiographic signal recording, ensuring the
retention of the distinctive attributes of the patient’s signal.

RESULTS: The result of the algorithm is a set of rhythmograms, each of which traces the changes over time of intervals of the
electrocardiographic signal, for example, P-R or Q-T. The rhythmogram is a stochastic characteristic that allows estimation of
the dispersion of @-T intervals even during short time intervals and when changing the level of physical activity. This is why,
by applying the statistical apparatus, it is possible to quantify the diagnostic efficiency of the proposed processing algorithm.
CONCLUSIONS: The paper presents the main conclusions of the algorithm and the results of processing model
electrocardiographic signals.

Keywords: wavelet transform; Hermite transform; rhythmogram; electrocardiogram.
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