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OoNnTUMMN3AONA METOJA UIEHTUOUKALIIMW BUOCUT'HAJIOB
HA OCHOBE ITPEOBPA30BAHUA XOKA

B crarbe paccmoTpeHa maeHTH(UKAIMS (HH3UOIOTHUECKUX KBA3UIIEPHOJUIECCKAX CHIHAJIOB HAa OCHOBE
npeodpasoBanms Xoka. PaccMoTpena mporenypa ONTHMH3AINHE METO/A ITyTeM BBEJCHHS PaCIINPEHHOI
HIKaJIbl OPOTOBBIX 3HaueHHH (yHKuMK Hup(EepeHIHaii PACCTOSHUS C LENbIO MOBBIIIEHUS KayecTBa
uzentuduKanun. IIpoBeseHo TeCTHPOBaHHE MPOLETYPHI.

KiroueBble cioBa: (U3HOIOTHYECKHE KBA3HIIEPHOAMYECKHE CHTHAIBI, Mpeobpa3zoBaHue XOKa,
paciIipeHHast IKajbl TOPOTOBBIX 3HAYCHUI, PyHKIUS U depeHInaiu pacCTOSHUS.

IHocranoBka mpoOjeMbl. B  TpaguuuoHHOW  cXeMe  CTPYKTypHas
uneHTnuKanus  (GU3NOIOTHYEeCKHUX KBasumepuogudeckux curnHano (PKC)
OCYILECTBIISIETCA C MCHOJIb30BAHUEM 3BPUCTHYECKHX aIrOPUTMOB. Emie oaHUM
MOAXOAOM B PEUICHUH 33Ja4d CTPYKTYpHOH HICHTH(HMKALUK OHOCUTHAJIOB
ABJISIETCS NPUMEHEHHE HEeTOYedHOro mnpeobOpazoBanus Xoka [1, 2]. B nanHOM
Mmerosie pabora BeJETCs B KBaHTOBAaHHOM IIPOCTPAHCTBE mapameTpoB. OnHako
OCTaeTcs He MCCIIEAOBAHHBIM I0A00p ONTHUMAJBHBIX MapaMeTpoB HpeoOpa3oBaHuUs
Xoka. B cBs3u ¢ 3TUM, 1aHHAs 3aja4a SBISETCSA aKTyaJbHOM.

AHanu3  JmrepaTypbl. B 3amade  cTpyKTypHOH — HMACHTH(UKAIUH
KBasUNCPUOANICCKUX (1)I/I3I/IOJ'IOFI/I‘-ICCKI/IX CHUT'HAJIOB OCHOBHBIM  HCJOCTAaTKOM
IBPUCTHYECKUX METOJOB SBISIETCS TO, 4YTO aHAIU3UPYIOTCS aMIUIUTYAHBIC
XapaKTePUCTUKH CHTHAJA, KOTOPBlE MaJOMH()OPMATHBHBI U ITOJBEPKEHBI BIHUSHUIO
IIyMOB, IO3TOMY HPHUXOJUTCS  HCIOJB30BAaTh  JPYrHe  XapaKTEPUCTHUKH
(IpoH3BOJHBIE, CIIEKTP U JIp.) B KaUeCTBE TOMOJHUTENIBHBIX (2 HHOTa U OCHOBHBIX)
KPUTEPHUEB IIPH IIOCTPOCHHH PELIAONINX IPaBUII CTPYKTYPHOH naeHTHduKanuu [3 —
7]. Aptropamu pa3paboTaH GopMaNTu30BaHHBIH METOJ CTPYKTYPHON HACHTU(UKALUH
OKC paznuuHoil npuponsl ¢ nomouislo npeodpazoBanus Xoka [8]. Takxe ObLIo
HCCIICIOBAHO ~ BIMSHHME  Iara  KBAaHTOBAaHHMS  NPOCTPAHCTBA  MApaMeTPOB
npeoOpa3oBanus Xoka Ha TouyHOCTh pacrio3HaBanus OKC [9, 10].

Heas crathbl — wuaeHTH(UKAIUS CHTHAJIOB METOAOM, OCHOBAaHHOM Ha
npeoOpa3oBaHust X0Ka W ONTUMH3AIIMS ITOTO METO/Ia.

Ilpumenenue npeodpa3oBanuss XoOKa K CTPYKTYPHOM MIAEHTH(MKALUM
(pu3nosornyeckux CUrHamoB. [l KaXkIoro k-ro THIIAa CTPYKTYPHOTO >JI€MEHTa
BBIOMpAETCS 3TANIOH MyTeM 3a/laHus TOUEK Hadajaa W KOHIIAa MHTepBajia Sy Hanboiee
XapakTepHoro "0a30Boro" mepHoAa M BBHINOJHICTCS aBTOMATHYECKOE OIMCAHHE
3TajoHa (ammpoKCHMalWs JTaJoHa HAOOpOM aHAJIMTHYECKHX KpUBBIX). Jlma
OTIPEZIETICHUsI PACCTOSHUA MEXIy OOBEKTaMH B IIPOCTpaHCTBe mapamerpos (Y)
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BBOJMTCSL METPHKA, OCHOBAaHHasi Ha METOJE IOTEHIUAIbHBIX (QYHKIMH, U
BBIYMCIIAETCA Mepa ONM30CTH MapaMeTpoB 3TAJIOHA M aHAIU3HPYEMOIo ydacTKa
curnana D(z,, z.).

D(z,.z) = I- 1 , (1)

K
1+aY (p} - p})’
j=1

rie pjs , pj" — TIPU3HAKU OOBEKTOB Z, U z; (KOOPAWHATHI TOYEK B MPOCTpaHCTBE Y);

a > ( — BecoBoi k0d(duUIMEHT, 3aJal0MMi CKOPOCTh 3aTyXaHUsl MOTEHIHaIbHON
¢byaknuu; K — pasmepHocTh mpocTpaHctBa Y(P). Bce mnosydeHHbIE 3HAYCHUS
paccTOSIHUN CPaBHUBAIOTCS ¢ IOpOroM 7. ITpu BBINOIHEHUU YCIIOBUS

D(P,,P)<T @
CUMTAETCs, UTO HHTEPBAN S CONEPKHT CTPYKTYPHBIH SIEMEHT k-0 THITA.

Onrumusanusa Meroaa. IlpemiokeHa onTUMHU3aIMs MeToJa C  LEJIbIO
MOBBILIEHHS KauecTBa UICHTU(HUKALUH, CyTh KOTOPOU 3aKJIFOYAETCsl B IPUMEHEHUN
pacIIUpeHHOH IIKaJbl IOPOTOB MPH OMPEAETICHUN CTPYKTYPHBIX JIEMEHTOB.

[Mocne nmpoBeneHus: psga omeITOB Mo o0padoTke nekrpokapauorpamm (IKI)
PaccMOTPEHHBIM METOJIOM BBISICHHJIOCH, 4TO (QyHKuus nuddepenumanuun D ais
TaKUX CTPYKTYPHBIX 3JIEMEHTOB, Kak 3yOus! R, P u T npuHAMaeT BU, OKa3aHHbBIA
Ha pHc. 1, U3 KOTOPOro BUAHO, 4TO D uMeeT 2 SPKO BBIPAXKEHHBIX 3KCTpEMyMa:
MUHUMYM B TOYKE A U MAKCUMYM B TOUKE A,, IpUUYEM TOYKa A, OTCTOUT OT 4, Ha
NOJIOBUHY JUIMHBI L  CTpyKTypHOro »5ieMeHTa. Hanmdausa MuHUMymMa A,
CUTHAJIM3UPYET O MOJHOM COBMAJEHUH TEKYILETO y4acTKa CUTHAJA C 3TAJIOHOM IpHU
CKaHHPOBAHUU CUTHana. B Touke 4,, KOTOpas COOTBETCTBYET OKOHUAHMIO Y4acTKa
CTPYKTYPHOTO 3JIEMEHTa, PE3KO MU3MEHSAeTCs] KPyTU3Ha CKJIOHA, KpOME TOTO, JaHHas
TOYKA MOXET SIBIISIThCSl BEPIIUHOW NMPOTHBO(hA3HOro 3yOLa, HanpuMep R, KOTOPBIH
cienyer 3a Q.

A,

Puc. 1. O6mwmii Bug pyHKumu auddepeHnnanim
PACCTOSIHUS
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Takum oOpa3om Touka A, Ha HCXOAHOM CHTHaJleé COOTBETCTBYET Hauaily
npoTHBO(hA3HOM COCTABIAIONIEH CTPYKTYPHOIO 3JIEMEHTa, YTO COOTBETCTBYET
MakcuMyMy QyHKIMHU tuddepeHnuanm pacctosuus D.

Ha puc. 1 npuBeneHs! Tpu rpaHuuHbIX YpoBHS: T, T3, T5 1 1OJIOBUHA AJUHBI L
CTPYKTYPHOTO 3i1eMeHTa. Touka A; 0003HayaeT MOJHOE COBIAACHHE TEKYIIETO
CTPYKTYPHOTO D3JIEMEHTa C OJT&JOHOM, a Touka A, TIOKa3bIBaE€T DJICMEHT,
NPOTHUBOMONOXHBIN 3TanoHy. IlpuBenennas  Momudukanus 3¢dexTuBHA Uit
KBa3UCHMMETPHUYHBIX CTPYKTYPHBIX 3JIEMECHTOB.

Bbumi BBEeNCHBI CleqyIOIIKE PENIAloNie MpaBHia OTHECEHHS CTPYKTYpHOTO
9JIEMEHTA K OIpPEEIEHHOMY KJlaccy.

IIpu BEINOJIIHEHNH YCIIOBUS

D(P,,F)<T,,

CUMTACTCS, UTO UHTEPBAT S COIEPIKUT CTPYKTYPHBII DJIEMEHT k-To THIa (pHC. 2,
Ha npuMepe komiuiekca QRS).

VYuyactok
OKI"

DyHKIUA
nuddepeHrann
paccrostHus

Puc. 2. Yuacrok DKI" u ¢pynkums quddepenumanmm
paccTosiHUst

W3 puc. 2 Buano, uro ¢pyHkuus nuddepeHumanum paccrosiHus D nepecekaer
JUHUIO Topora Tj, M3 4Yero jaenaeM BBIBOJ, YTO TEKYLIIMH YYacCTOK COAEPIKHUT
CTPYKTYPHBIN 3JIEMEHT HCKOMOT'O THIIA.
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B cnydae, korma (yHKUOUS pacCTOSHUS HE IepecekaeT JHHUI 1), HO
npeonoiesaet noporu 1, u 75:

D(P,,F)<T, u D(P,,F..1)>T5,

TAKKe CUMTACTCS, YTO MHTEpBAN S) COIEPIKUT CTPYKTYPHBIH 3JIEMEHT A-TO THIA
(puc. 3). B mpaBoit yactu puc. 3 WUIIOCTpUPYETCS MPHUMEHEHHE BTOPOH yacTu
peLIaloNIero MpaBUila OTHECEHUS CTPYKTYPHOTO DJIIEMEHTa K OINPEAEICHHOMY
Kj1accy.

YuacTox
DKI'

DyHKIUS
nuddepeHInanum
paccTostHUsS

Puc. 3. Yuactok OKI n dpynkumu nuddepeHpanuy paccTosHus

CTpyKTypHBIE 3JEMEHTBI, PACCTOSHUE OT 3TaJOHAa [0 KOTOPBIX JEXKUT B
uHTepBasie Mexay 1, u T3 He MpUHAIeKAT K HCKOMOMY (k-My) ThIy.

IIporeHTHBIN MOKa3aTeslb KOJMUYECTBA PACHO3HAHHBIX KoMmIulekcoB QRS mpu
unentndukanuu DKI' MeTosoM, OcCHOBaHHOM Ha IpeoOpa3oBaHny XO0Ka, PaBHSIETCS
93% [10]. beula nmpoTecTupoBaHa MpolEAypa ONTHUMM3AIMK METOJIa Ha PEaTbHBIX
OKI', mocne 4ero NpOLEHTHBIN IMOKa3aTellb MICHTU(PHUIUPOBAHHBIX KOMIUIEKCOB
QRS cocrasun 98%.

BeiBoabl. Ilpennoxena mporenypa ONTUMM3AIMKA METO/A, OCHOBAaHHOTO Ha
mpeobpa3oBaHus XoKa, I yiydmeHns kadectBa uaeHTuukanmmu OKC myrem
BBEICHUSI PACIIMPEHHON MIKAJBI MOPOTOBBIX 3HAUeHUH (PyHKIMH aAnddepeHranium
paccTosiHus. bBplmo mpoBeneHo TecTHpoBaHME mpoueAaypbl Ha peanbHbIX OKI.
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Pe3ynbraThl OKCIIEPUMEHTOB IOKA3bIBAIOT YIYYIIEHHWE KadecTBa 00paboOTKH
curHainoB Ha 5% (¢ 93% 1o 98% npaBUIIBLHBIX pACIIO3HABAHUI).
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VY crarti po3rsiHyTa imeHTHGiKamis (i3ioNOriYHUX KBa3iNEepiOAUYHHX CHTHAIIB HAa OCHOBI
neperBopeHHsT XoKy. Po3misHyTo mpoueaypy onTuMisarii MeTOAy NUIAXOM YBEICHHS PO3IMIHPEHOI
IIKaJIN IOPOTOBUX 3HaUeHb (PyHKIIT rudepeHnianii BicTaHi 3 METOIO IiABUIIEHHS SIKOCTI ieHTHIKaITi.
In.: 3. bion. 10 na3s.
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Biosignals identification method based on Hough transformation optimization
/ Povoroznyuk A.L., Myrgorod Y.V. // Herald of the National Techical University "KhPI". Subject
issue: Information Science and Modelling. — Kharkov: NTU "KhPI". — 2009. — Ne. 13. —P. 128 — 132.

Physiological quasi-periodic signals identification based on Hough transformation is given. A
method optimization procedure is described. The procedure deploys the expanded scale of the distance
differentiating function in order to increase improve the identification quality. The procedure testing was
held. Figs: 3. Refs: 10 titles.

Key words: physiological quasi-periodic signals, Hough transformation, expanded scale of the
distance differentiating function, distance differentiating function.
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