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CapaTtoBcKkuii rocyaapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET

MeToa AnarHOCTMKM MO MynbCcorpamMmam MMEET ThICAYENETHIO WCTOpUID, ero 3hdEKTUBHOCTb
npoeepeHa Bekamu. Elie B OpeBHOCTU TUOETCKME MeOUKW, aHanmMaupyst MynbCOBbIA CUrHarm, CHSTbIA B
HECKONbKMX TOYKaX, OLLEHMBANU COCTOSIHME 340POBbS MaUMEHTa, BbISBMSANM BO3MOXHble naTtonorun. B
HacTosiLee BpPEMSI NyNbC CYMATAETCS CaMbiM ObICTPBIM U HEMOCPEACTBEHHLIM BECTHUMKOM OonesHen
yenoBeka. [loaToMy no nynbcorpaMmaMm MOXHO MPOBOAWUTbL 3KCMPECCHYD [AMArHOCTUKY COCTOSIHUS
YyenoBeka.

OpgHako wupeHTMdUKaUMs nynbcorpamm  TpebyeT pas3paboTkm W UCMNOSb30BaHUS
COBpPEMEHHbIX METOA0B 06paboTKM perncTpmpyemMbix gaHHbIX [1].

MynbCoBLI CcUrHaN Ny4eBON apTepun MpPencTaBnsieT cobon COBOKYMHOCTb KonebaTenbHbIX 3/1eEMEHTOB
CUCTONM4YECKON (a), amkpoTndeckon (0) n anactonuyeckon (B) BONMH €4UHMYHOrO KonebaHus curHana (puc. 1).
Hann4yune v cTeneHb BbIpa)Ke€HHOCTU YKa3aHHbIX BOITH MOMYT CyLLIECTBEHHO OTIIMHATLCS Y PasHbIX MHOOEN.

Puc. 1.

B pesynbTate dpopma MynbCOBON KPUBOW 3aBUCUT OT CUIbl U CKOPOCTU CEepAeYHbIX COKpaLLEHUN,
yOoapHoro o6bema KpoBM U apTepuarnbHOro AaBMeHus, 3NacTUYHOCTM U TOHYCa CTEHOK apTepum, BSA3KOCTU
KpoBu. [MoaToMy MO WMHOPMATUBHLIM MapamMeTpaM MyrnbCOBbIX KPUBbLIX (AMMAUTYAHbIX, BPEMEHHbIX,
YaCTOTHbIX U MPOM3BOAHBIX OT HMX) MOXHO OLEHUTb OEeATeNIbHOCTb CepaeYHO-COCYAUCTOW CUCTEMbI U
COCTOSIHVE OpraHM3Ma B LieSioM.

CywecTBylowe meToabl 06paboTku MyrbcorpamMM MO3BOSAIOT, Kak MpaBWumo, AaTb TOMbKO WX
KOJIMYECTBEHHYIO OLIEHKY, MOCKOJSIbKY OCHOBaHbl Ha OMpeferieHnn XapaKTepHbIX ToYek, M3rmboB, BEMYMH
MUKOB U T.M. M HA HECIOXHbIX pacyeTax. XOTs MO3r 4YerioBeka MIoxo MpuUcrocobneH Afsi BbiNoNHeHWs
MaTeMaTUYeCKNX onepauuii, OMbITHbIA Bpay-AuarHoCT, aHanMaupys Mynbc, cpasy CTaBUT AMarHos.
dakTU4Yeckn OH B CBOEM MO3ry BOCCO34aeT 3HaKoMble 06pasbl MyNbCOBOro cuMrHana u onepvpyet Humu. Ho
3TO AOCTUraeTcs ANUTENbHbIM 0B6yYeHNEM 1N TPEHUPOBKOM.

Puc. 2.

CyuiecTtByeT 6 OCHOBHbIX TMMOB Myrbca: ObICTPbIM Nynbc (a), MeaneHHbn nyrnbc(b), BbICOKMN
nynsc (¢), Hn3kun nynec (d), poBHbIN Nynbe (€) 1 HepoBHbIN Nynbc (f) (puc. 2).

Kaxgeim Tvn nynbca XapakTepuayeTcs OnpeferieHHbIM COCTOSHMEM OpraHmsMa W umeeT [OBa
noatuna. CuvnbHbIM M criabbil NOATUNbI MyfibCa B CBOK o4yepedb Knaccuduumpylotcs B 2 kateropum (c
npeobnagaHnem NonoXuTensHON UK OTpULATENLHON 3Heprun) (puc. 3).

Puc. 3.
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B pesynbtate wumeem 24 OCHOBHbIX BWOOB MNyrnbCa, KOTOpble HEOOXOAMMO NpaBUIIbHO
pacLumdgposaTb.

Mpobnema wugeHTUMKALUUN YCIOXHSETCS TeM, 4YTO (pOpMbl MyNbCOBOW KPWUBOW, CHSTbIE Y
yeroBeka B pasHblX TOYKax, OTMMYAKOTCS, Tak Kak MyrnbC AOMOMHUTENbHO OMNpedensercs CBOWCTBaMWU
OpraHoB W TKaHEW, OKPYXalLWMX CcocyAbl. BHewHne nomexu (Wymbl M3MEPEHWSsI) TaKKe WCKaKawT
NynbCOBLIN curHan. [1o3aToMy MOXHO FOBOpPUTb O pacrno3HaBaHWU UCKaXEHHbIX 00pas3oB, rge B kayecTBe
obpa3sa paccmaTtpuBaeTcs ogHa U3 24 TUNOoBbIX HOPM MyrNbCOBOWN BOMHbI.

Mpeonaraetca Ana pacno3HaBaHWS MNynbCOrpaMM  MCMOMb30BaTb HEWPOCETEBYID CUCTEMY,
OENCTBYIOLLYIO MO MPUHLMNY 3pUTENbHOW cucTeMbl 4YenoBeka. CuUCTeMa COCTOUT U3 mMepapxmyecku
OpraHu3oBaHHbIX nogcucteM. Kaxpgas noacuctemMa pearvpyeT Ha onpefenieHHbli npusHak  opmbl
NynbCOBON KPUBOW. [NprMyem HEeMpOHbI 3TOW NOACUCTEMbI pearupytoT Ha AaHHbIA NPU3HaK, PacrnonoXeHHbIN
B OrnpefesnieHHOM MEeCTE CBOErO «Mofsi 3peHNs», B Ka4eCTBE KOTOPOro BLICTYMaeT Macka, HaknagbiBaemas
Ha obnacTb nynbcorpaMmmbl. OTO ynpoLllaeT 3agadvy Beldopa nepuoga (nepuogoB) nynbcorpaMmmbl. AHanNmn3
MynbCOBOIO CUrHama MOXHO HayuHaTb C MbOOro BPEMEHHOro OTpe3Ka MynbCorpaMmbl. 3amMeTuMm, 4YTo
ncnonb3oBaHWe ANis pacno3HaBaHus obpas3os ceTen Tuna Xondwunga, KoxoHeHa u T.n. notpeboBano Gbl
NpuBSA3KM Nepuoda NynbCOBOro CUrHana K onpegeneHHon obnactu [2]. Pasamep obnacTtu nynbcorpammbl v
pas3Mep MackKu, TO eCTb KOMNMYECTBO aHaNM3MpyeMbiX y4aCTKOB, MOXET MEHSITLCS.

Yem Bblle ypoBeHb 00OpaboTkM MynbCOBOrO curHana, Tem 6onee CnoXHble MNpU3HaKK
nynbcorpaMMbl  BblOenslTCs HelpoHamu. Camblii  BEPXHWA  YPOBEHb COCTAaBMSAT  MOLCUCTEMBI,
pearvpyloline TOMbKO Ha onpegerneHHble ¢opMbl MynbCOBLIX BOMH. B obwem cnyyae ux 24, no
KonuyecTBy 06pa3oB. B KkayecTBe MoAenu HenpoHa MOXHO MCMofb3oBaTb MPOCTY0 MOAenb Tuna
MakKannoka-luTca.

Takum 06pa3soB, perucrtpauus nyrnbca U nocneaywollas ero paclunmgpoBka OagyT BO3MOXHOCTb
naeHTUnUnpoBaTh TOT UM UHON TWN NynbCauuy onpegefieHHbIM HapylweHnem (OyHKLMM opraHvMama unm
KOHKPETHOM B0Me3HbIo No Krnaccudgurkaumm CoOBPEMEHHON MeOULMHBI.
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NEURAL NETWORK IDENTIFICATION OF PULSE SIGNAL
Buldakova T., Suyatinov S.

The method of pulse diagnostics has an ancient history; its efficiency is tested by ages. In an
antiquity Tibetan doctors, analyzing pulse signal in several points, estimated a condition of health of the
patient, revealed possible pathologies. Now pulse is considered as the fastest and direct herald of illnesses
of the man. Therefore on forms of pulse signal it is possible to carry out express diagnostics of a patient's
state.

However identification of pulse signal requires the development and use of the modern methods of
processing of the registered data.

The form of pulse curve depends on force and speed of cardiac contractions, percussive volume of
blood and arterial pressure, elasticity and tone of arterial walls. There are 6 basic types of pulses: a swift, a
sluggish, a large, a small, a smooth and a rough pulses. Each of the six basic types can further be
subdivided into two kinds: a severe and a slight, which are again classified into two categories. In result we
have 24 basic kinds of pulse, which are necessary correctly to interpret.

The problem of identification becomes complicated by that the forms of the pulse curves registered
in different points of patient's body differ, because the pulse is defined also by properties of bodies and
tissue around the vessels. External handicaps (the noise of measurement) also deform a pulse signal.
Therefore it is possible to speak about recognition of the deformed images, where one of 24 typical forms
of a pulse waves is considered as an image.

In the report the system of identification of pulse waves is offered. It is functioned as visual system
of recognition of images of the man and based on artificial neural networks.




