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Benopycckuii HAMOHATBHBIA TEXHUYECKUH YHUBEPCUTET

B mporuecce sKkcruyaTalM JIEKTPOMEXaHHWYECKHX Y3JIOB aBTOMOOMIIEH
BO3HMKAIOT CHUTYyallid HECOTJIACOBAHHOH pPa0OTHl KOMIIOHEHTOB DPa3IMYHBIX
MPOU3BOUTENCH, TPUBOASANINE K JIOPOTOCTOSAIINM PEMOHTaM. ApOHUTpPaKHBIN
0opTOBOW Jaralorrep — 93TO MPUOOp, KOTOPBIA IO3BONUT (UKCUPOBATH
MIepeXO/IHbIE MPOLECCHl B AJIEKTPOCHCTEME aBTOMOOWMIIS, a TaKXKe 3aIiChIBATh
MOJIy4YEHHbIE JIaHHbIE B HSHEProOHE3aBHCHUMYIO MaMATh Ui I10CJIE-TyIOLIEro
aHanm3a. [1ockoIbKy MEepexoHbIe MPOIECCHl B IEKTPUUECKUX M MAarHUTHBIX
[eNsX aBTOMOOHMIIS MOTYT MpPOTEKAaTh JOBOJIBHO OBICTPO (MHIUIHCEKYHIIBI),
pa3paba-TeIBaeMOe yCTPOICTBO TOIHKHO 00J1alaTh TOCTATOYHOM pa3pelIatonei
crocoOHOCTRIO (IT0 BPEMEHHU M aMIUTUTyZe curHana). Kpome Toro, HeKoTopbie
aBapHUiHbIE CUTyallud BO3HHMKAIOT JJOCTATOYHO PEIKO, U IUIOXO BBIIBIISIOTCS B
MpoLeCCce CTEHIOBBIX HCIBITAHUM, TOATOMY apOUTPaXKHbIH JaTalorrep A0KeH
00J1a1aTh BO3MOXKHOCTBIO JUTUTENHEHON paboThl B TMOAKAOTHOM MPOCTPAaHCTBE
(6 u Oojee MecslEB), YTO B CBOK oOuepelb TPeOyeT BBICOKOH CTereHH
ABTOHOMHOCTH IprOOpa, HAIMUUs OOJIBIIOr0 00beMa MaMsITH U CIICIUAIBEHOTO
MIPOTPaMMHOTO OOECIICUeHHsI, ITTO3BOJISIONIETO Ha JIETYy CXKUMATh OOJbIIHe
00beMBl JaHHBIX 0O€3 BIMAHUS Ha WH(QOPMATHUBHBIE YYacCTKH CHTHAJA.
[ocnennuit ¢axTop 0COOEHHO KPH-THYEH, HMOCKOJBKY IMpPU THIIOTETHYECKUX
BOCHMH pabOYMX Yacax B CYTKHA M BOCBMH KaHajax CHATHS HaHHBIX (16 bit u 30
KS/s Ha xakoM KaHale), TOIBKO 3a CyTKH 00beM JaHHbIX mpeBbicut 12 I'b.

ApOutpaxHsiii OOpPTOBOW mgaTajorrep COCTOHT U3
CIEYIONIUX YaCTeu:
| ' 1.  ToKOBBIE KJIECLIH
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Mo 2. AKTUBHBIHN JenUTENb HAPSHKEHUS
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AxTHoHo CrpykTypHas cxeMa U300pakeHa Ha pUCyHKe 1
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—T AHanu3 CyIIECTBYIOIIMX Ha pPbIHKE pEIIeHUud u
+  ¢opmynupoBaHue TpeOOBaHUH K IPOEKTUPYEMOMY IPUOOPY

| An HEO00XOJUMO IIPOBOAUTS 110 CIELYIOIUM KPUTEPHAM:

] ' - yactoTa auckpermzanuu He Hke 30 KS/s Ha xanan);
: KM:MD - aMIUTyOHOe paspemeHue (muckperHocTh ALIIT He
= I xyxe 14-bit);

- KojanuecTBO IuGhepeHIu-
aJbHBIX KaHAIOB (He MeHee 8);
apOUTPaKHOTO OOPTOBOTO JaTANOITepa - - HaJTHYMe TOKOBBIX Kielmieit

BO3MOXXHOCTB 3allyCKa IIporpaMmm C IIMPOKUM JHara3oHoM,

Pucynok 1 — cTpykTypHas cxema
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TI0JIOCOH MPOITyCKaHMS (JIECATKH KHIOTEpIL);

- HAIMYHWE JICTUTENs, U1l pabOThI C HANPSDKEHUSIMH B COTHH BOJIBT;

- 00BEM IMAMSITH;

- BO3MOXXHOCTD YIIPaBJICHHS TUTaHUEM;

- OTHOMOZYJIBHOCTD (BCE UTO HY>KHO, B OJJTHOM KOPITyCE).

OcCHOBHOIT 3amaueil sBiseTcs pa3paboTKa JaTajorrepa, MO3BOJIAIOIIETO
3aIHCHIBATH NIEPEXOAHBIE MPOLECCHl B 3JIEKTPUYECKOH cUCTEeMe aBTOMOOHIIS B
IpoIIecce ero IKCIUTyaTalliy Ha MPOTSHKEHUH He MEeHee IIECTH MECSLIEB.
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PPG is a device to detect blood volume changes by using a pair of LED and
photodiode. The main problem is the removal of motion artefacts. From the
idea which we got from researches of non-stationary time series, we decided to
use wavelet as the tool to analyze and remove motion artefacts.

Wavelet analysis uses a series of basis functions to decompose signals. We
use dyadic wavelet transform and quadratic spline function as the wavelet. I*!

If a function W(t) has Fourier transforms W(w), and W(w) satisfies

g . . . .
%dw < oo, then we call it as a wavelet function. For j 3 Z, we consider

W, (t) as the dyadic scaling transform of W(t) by factor 2 v, = %‘P(t),
then the wavelet transform of f(t) at the scale 2/ is defined as W, f(t) = fx*
W,;(t). We call W, (t) as the dyadic wavelet transform of f(t).

In practical application, we impose j>1. We can define a function ¢(t), and
it has Fourier transform|@(w)|? = X572, P(2/w)X(2/w). We can safely say
that @(t) as a low-pass filter. It means that we can design a low-pass filter
which can perform as a wavelet and get low-pass filtering component S, ;£ (t).
Meanwhile, the high-pass filtering component (the details) still exists and it can
be recovered from wavelet transform W,;f(t). The fast decomposition
algorithm:

{sznf ®=S,f(O-G
Szj+1f(t) = Ssz(t) -H

Where H and G are the known parameters of filter bank. The algorithm can
be used j times, and S, j+1 £ (t) is the result, which we want to get.

We use a clear PPG signal from PhysioBank ATM, and add motion
artefacts on it, the use quadratic spline function to decompose the signal for 10
times.
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