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[TpumeHuTETHHO IS 33729 MEIUIUHBI MpobiemMa IMUPpoBoi GUIBTpAIlK 0COOCHHA aKTyalbHA B 0OJIACTH
kapauosiorud. [loctpoenue ycrpoiictB Ha 0ase nudposbix (uibTpoB (L[D) okaspiBaeTcs HE TOJBKO aIapaTHO
BBITOJTHBIM, HO W YIIyYIIaeT s MapaMeTpoB (GmibTpa. [ 4eTKkoro moHMMaHHs Ipolecca udpoBoil GpunsTpamm
CHTHAJIOB B yu4eOHOM Iporecce ropaszno 3h¢GexTrBHE MoAenpoBaTh aaroputmsl LId B mporpaMMHBIX SMyIsITOpax.
Taxo# moaxoa MOMOXKET OPraHU30BaTh HE TOJILKO Oojiee kadecTBeHHOE M3ydeHue LD i pa3nuyHbIX MPUIIOKESHUH,
HO M moctpoeHuto Mojenei 1[® npum ornanake pazpabaTbiBaeMbIX yCTpOWCTB. JlaHHBIN HpOrpaMMHBIN IMYISTOP
MpeIHa3HAYCH IS OTVIAJAKH AITOPUTMa (DHIBTpAIMU YCTPOHCTBA KapIuouHTepdeiica.

Moayns kapauouHTepdeiica mpeaHasHaueH Ui CHATHS W 00pa0OTKM OHMORIIEKTPUYECKHX CUTHAjIoB. Ha
OCHOBE pabOThI YCTpOHCTBa OBUT pa3paboTaH aIrOPUTM KOTOPBIA 3aTeM OBUI CHMYJIHUPOBAaH B IMPOTPAMMHOM
amyssitope «KAP IOy,

Kak wu3BecTHO mMIOOYI0 CHCTEMy aBTOMATHYECKOTO YIPABICHHS MOXKHO IIPEICTABUTH BHIAEC MOJICIH
YIIpaBJIeHUs, B KOTOPOW MMeeTcst BXOAHbIE Xi U BBIXOAHBIE Y| CUTHAIIBI.

[IpumMeHNM 3TO MPU OMUCAHUSI CTPYKTYPHOW MOAENH KapauouHTepdeiica (cMm. puc. 1)

MOJIEJIb CTPYKTYPHA I KAPJIUOMHTEP®ENCA

OKC ot Cucrema | BbixonHQii
rarmmeHra HOC curHai Ha [1IK
Puc. 1

rae: Xi- SIBISIOTCS CHUTHAJ MOCTYMAIOIIUA OT 9JNEKTPOAOB, Yi- BBIXOTHOW OLM(POBAHHBII CHrHAI
MOJIAIONINFICS Ha TIOCIIeI0BaTEbHBIN OPT NepcoHanbHOro Kommnetorepa (I1K).

Takum o0pa3oM 3agada CBOAMTCS K TIOCTPOCHUIO JIBYX CHCTEM: CHCTEMBI TE€HEpaIMd JJIEKTPO-
kapauocuraana (OKC) u cucremsl o6padorkn IKC.

Brnaromaps OC Windows 95 ymanocs 3MyaupoBarh Mapajule/ibHBIC MPOIECCH T'CHEPAUH M (PHIBTPAIUN
curaana. V3-3a nmapaurenusma B pa3feieHHH! 3a/1ad YAAI0Ch IIOCTPOUTH JIBE HE3aBUCUMBIE APYT OT JPYTra CHCTEMBI:

1. Cucrema reneparun 3TanoHHOr0 Kapauocursana [1].
2. Cucrema rudpoBoii 06pabOTKH ¥ GHIBTPALMH CHTHAIA.

Kaxnast u3 cucreMm BKiIIOYaeT B cedsi MOIyiH, criocoOHbIe paboTaTh HE3aBUCHMO JPYT OT ApPYra B peajbHOM
Macmrabe Bpemenu (PMB). [Ipu nporpamMMHON 3MyJsMM alropuTMa paboThl HEOOXOAMMO YETKO IpPEACTaBISTh
cebe Bce CTPYKTYpHO-(QYHKUIMOHAJbHBIE 3BEHbS ycTpoicTBa. CucreMa TeHepaluH STAaJOHHOTO KapJHOCHTHala
BKJTIOUYAET (CM. puc. 2):

1. Moxyne 3TanoHHOTO KapaMOCHTHANA KOTOPEIH BHIPAaOATHIBACT STANOHHBIA KApIMOCHTHAN CO CIydaiHOI
BapuabenpHOCThI0 R-R HHTEpBana v Ipyrux XapakTepUCTHK;

Monyib reHepaliy CeTeBOM IIOMEXH BhIpadaThIBaeT CUTHAJ CETEBOM HaBOJKHM YacToToi 50+/-0,25I;

Moaynb reHepanuy IyMOBOH IIOMEXH MPEACTaBIIET COO0M IayCcCoB IIYM CO CPEIHEKBAIPATHYECKUM 3HaYEHHEM
30 mxB B mosoce 0-10011;

Mogynb CyMMaTOpa M aTTeHI0aTopa MpeIHa3HaueHbl AsI CYMMHPOBAHHA, OCIa0ICHUS U CIBUra BCEX CHT'HAJIOB B
HUMEIOLINXCSl MOTYJICH;
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CHUCTEMBI 'TEHEPAIINN OTAJIOHHOI'O KAPAMOCHUT' HAJIA

Monynb K cucreme
STaJIOHHOT'O CUTHAJIa 06paboTKH 1
5| anuu
Mopnynb ceTeBoil moMexu bubTp
Y. —| Moaynb Nupukarop
cymMmaropa u —» >
Moayinb myma [—*| aTTCHI0aTOpa BrixogHou
OKC
Monyns
COCEJIHETO CUrHaja
Puc. 2

Cucrema upoBoii 00padOTKH M QUIIBTPAUK CHTHAIA BKJIIOYACT CIIEAYIOIINE MOIYIH (CM. puc. 2):
1. AnanTusHbli pexeKTOpHBIA GUILTP [2], KOTOPHI MO3BOAET OCYIIECTBUTH MEPECTPOIKY B Mpoliecce paboThl Ha
aMIUTATYy ¥ (ha3y HaBOJKH U MIPOM3BOANTH OJIarofapst 3TOMy €€ MOJTHYI0 KOMIIEHCALHUIO;
. Huskouactotueid dunstp (O®HY) [3], HeOOX0AMMBIH TSl yCTpaHEHHs YacTOT BBINIE 4acTOThl cpe3a F.. YacroTa
cpesa (Fc) aust Takoro ¢unbTpa BeiOpana pasHoi 30 I'm;
. Bricokouactrotublit ¢unstp (®PBY), HEeoOXOAMMBIH Uil yCTpaHEHHs IOCTOSHHOW COCTABISIONIEH CHrHANa M
ynanenune gactot Huwke 0.03 T'. Yacrora cpesa (F) st rakoro ¢guibrpa BeiOpana pasuoit 5 ' [2];

A WD

. JetekTop mymMa TmpemHa3HAYCHHBIH IS BBUICTCHHMS IIYMOBOW TIOMEXH, W MOXET HCIOJIb30BaThCI P
OTIpeJIcIEHUH CTETIeH! 3amryMiIeHHOCTH. [Iporieaypa oleHKH 3amyMIeHHOCTH B KapAnonHTepdelice 0O9eHb BayKHa,
TaK KaKk 110 3TOMY KO3((HUIIMEHTY MOKHO OIICHHBATh IOCTOBEPHOCTH IMOJIydeHHUs pe3ynbTaTtoB. [1o cBoeit cytn
npencrapisiet coboit ®BY ¢ wactoroit cpesa F, =40 I'm;

CHUCTEMBI LIU®POBOM OBPABOTKU U ®UJIbTPALIUNA

AnTanTUBHEIN
PEKEKTOPHBIN > OHY > OBY » HWHnukaTtop
bunasTp
A A
HerexTop
> myma
Bxoanoit
KapIMOCUTHAII

Puc. 3

Pe3ynbraTel paboThl MPOrpaMMHOrO SMYJISATOpA NOKa3aHbl cM. puc. 4. Ha aToM pucyHKe MOXHO NPOCIEANTD
BECh ITyTh CHI'HaJIa C MOMEHTA €ro TeHepalyy.

[Tpn MonenupoBaHKUH IU(POBOTO ATANTHBHOTO PEKEKTOPHOTO (HUIBTPA CETEBOH IMOMEXH, BBISICHUIOCH, YTO
CKOPOCTh HACTPOWKHU IO/ CETEBYIO MOMEXY 3aBUCHT OT CTaOWIBHOCTH paboThl ¢uibTpa. Ha mporpamMMHOil Monenn
3aMeueHa pe3kas paccTpoiika (uibTpa NpH MHHUMAJIGHOM HM3MEHEHHHM YacTOTHI ceTeBOoW momexu Ha 1% or
HoMuHanbHOH. [Ipu wactore nuckperusamuu 500 I'm.
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PE3VYJIbTATBI PABOTBI [IPOTPAMMHOI'O DMVYJISITOPA YCTPOMCTBA KAPJMOMHTEP®ENCA

g aphy amadalinn

Pamtp AU

Puc. 4

IMpu paccmorpernn ®HY um ®BY skcnepyMeHTaIBHO MOXHO YOEAWTCS, 4YTO IIPH TNPUMEHEHHH He
pexypcuBHbIX [[® ®BY Bo3MokeH (a30BbIil cIBUT cUTHANIA. [Ipu KOMHMYECTBE OTCUETOB paBHBIX 32 BHaHO yTo ®HY
JIaeT ropa3fo MeHsIuil casur. IIpu 3ToM cymMMapHbIi caBUr noisydaercs nopsaka 100 oTcueToB, YTO CyLIECTBEHHO
HCKa)KaeT CUTHAM (CM. puC. 4).

B 3akmroueHnd Xxo04y M00aBHTh, YTO NPUMEHEHHE MNPOTPAMMHBIX CPEICTB TPH AMYIIHUU MOIOOHBIX
ITOPUTMOB ITO3BOJISIET OIEHHUTh BCE IMPEHMYIIECTBA W HEIAOCTATKA HMX HCIIONB30BAaHMS M caMoe IJIABHOE Ha
CETOHSALIHUI IeHb 0e3 3aTpar Ha MaKeTHPOBaHHUE.

Jlutepatypa
1. Jlebenes B.B., Kamantap B.A., ApkaueB A.I'. VcnoblTaTenbHbIl CUTHAN JUIsL NIPOBEPKH
H3MEPUTENIBHBIX aJIrOpUTMOB AJIEKTPOKAPAUOT paPUUECKUX aBTOMATU3UPOBAHHBIX
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In medicine, the problem of the digital signals filtration is an especially actua in the cardiology. The devices
which building on the bases of digital signals filtration (DSF) isnot only prefer , but make a better some parameters
of the filter. The process learning of the digital filtration signals is more effective, if build model of work algorithm
on the software emulators.

The base work of the cardiointerface device was designed algorithm, which was simulated in the software
emulator called «CARDIO».

As well known any automatic control system may be show such as model control(see fig. 1). Where is input
signal Xi and aoutput signal Yi in which. Useit isfor description of model cardiointerface follow (seefig. 1)

STRUCTURE MODEL OF THE CARDIOINTERFACE

ECG from DSP ‘ Qutgut
patient system signa to PS
Figure 1

Well, now the emulator consist from the two systems. generator system of electro cardio signals (ECS), and digital
signal processing (DSP) system of ECS signals. Thisis hardware complex including the next systems:

1. System generation of the ECS signal [1].

2. System of the DSP.
Each from systems includes own unit which working independently from other unit in the real scale of time
(RST). System generation of the ECSl (seefig. 2):

Unit of the ECS signal which made the main ECS cardio signal with avariable R-R interval in RST and others
features;

Unit of the supply generation signal with frequency 50+\- 0,25Hz;

Unit of the noise generation have a Gauss noise with value 30 mV in band 0-100Hz;
Unit of the summer and attenuator using for the summation and shift of all signals;
Unit of next channel;

agrwd P

SYSTEM GENERATION OF THE ECG SIGNAL

Adaptive
filter > LBF > HBF »  Indicator
A A
Noise
> detector
I nput
ECS

Figure 2
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SYSTEM OF THE DIGITAL FILTRATION

Generator of the ECS
Supply generation signal »| Summers and Indicator ToDSPsystem
attenuators |—» N
Noise generator > unit Output ECS
Unit of the next channel
Figure 3

System of the digital filtration signals includes the following units (see fig. 2):

1. Unit of the adaptive filter [2] which alows to realize a realignment in the process of functioning on the
amplitude and phase of the noise pickup, and produce due to thisits get fat compensation;

2. Low pass filter (LPF) required for eliminating the cut off frequency chosen equal 30 Hzs[2];

3. High pass filter (HPF) required for eliminating constant forming signal and removing the frequencies
below 0.03 Hz. Cut off frequency (Fc) for such filter chosen equal 5 Hzs[2];

4. Detector of the noise is intended for the allocation of the noise, and can be used in the determination miss.
Procedure of the evaluation noise of signal very important, since on this factor possible to value validity the reception
of results.

Result of the work a programme emulator was shown on the figure 4. Here you can see a whole way of the
signal from a moment of his generations. Also, in modeling process of the digital adaptive filter of the supply signa
(50Hz), you may see (fig. 4) that a velocity of signal tuning is lineally depends from stability work of the filter. On
software model seen fast changing the cutoff frequency of filter when minimum changing a frequency of on 1% from
nominal. Discrete frequency is the 500Hz.

SOFTWARE EMULATOR OF THE CARDIOINTERFACE

g aphy amadalinn
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Experimental will possible make sure that , when using the FLB and FHB not recursive digital filters is
possible phase shift of the signal. At the amount counting out equal 32 points the FHB gives smaller shift. But total

shift is got order 100 counting out, that distorts asignal greatly (seefig. 4).
In summary, | am want to add. Using software emulations of similar algorithms, alows to vaue all

advantages and defect of their use, and that the most main for a present day , without expresses on the hardware

model.
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