Uynpuk I. 3abe3neyeHHs1 Koz2epeHmHocmi eubipku 6iocuzHany e iHghopmayiliHo-aHanimuyHil
6iomeduyHiti cucmewmi / I. ynpuk, J1. LWjep6ak // BichHuk THTY — TepHoninb : THTY, 2015. — Tom 77. — Ne
1. — C. 275-282. — (Mamemamud4He modentoeaHHsi. Mamemamuka. ®i3uka).

VIIK 004.942:53.05:617.735
I'. Qynpuk; JI. llep0ak, 10KT. TeXH. HAYK
TepHoninbcokutl HayioHanbHUL MexHiuHuU yHieepcumem imeni leana Ilynios

3ABE3IIEYEHHS KOTEPEHTHOCTI BUBIPKH BIOCUT'HAJTY
B IHOOPMANLINHO-AHAJITUYHIN BIOMEJUYHIN CUCTEMI

Pe3tome. 3anpononosano cnocib cunxpouizayii 00HOpioHux Oiocuenanie 8 ix amcaméni. OcHosHOW
MEmOK CUHXPOHIZaYIi € 3a0e3neueHtss asmoMamu308aH020 SKICHO20 KO2epeHMHO20 OYIHIGAHHS OIioCUcHATY.
Pospobneno, anpobosano ma npedcmasneno ancopummu Mecmy8aHHs, CUHXPOHI3ayii ma Ko2epeHmHOI
Qinempayii  ycepeonenusm. Pesynemamu uxopucmano O agmomamuzayii IH@POPMAayiiHo-aHanimuyHux
biomMeOuuHUX cucmem ma 3ACMOCOBAHO 6 AKMUGHUX eKCHePUMEHMAX, Koau GI02yK 0i000’ckma Hocumo
HecmayioHapHull CmoxXacmuyHull xapakmep.

Kniouoei cnosa: 6ioo6’ekm, OiocucHan, —6i02yk, CUHXPOHI3aYis, KozcepeHmua Ginbmpayis,
docmogipHicmy, eghexmusHicmo.

H. Tsupryk, L. Scherbak

PROVIDING THE COHERENCE OF BIOSIGNAL SYSTEM IN
INFORMATION ANALYTICAL BIOMEDICAL

Summary. For controlling and diagnosing of functional state, for correction functions of biological
object the method of electrophysiological active research of this object often use. In particularly the use of low
level light intensity (LLLI) for stimulation of biological object (information influence on biological object) is
effective enough. The tendencies to reduce of light intensity is caused by necessity as comfortable conditions for
biological object so and (in concordance with Weber-Fechner's law) increasing informativeness of response of
that biological object. However, the ratio of response power to the noise power (RRN) is decreasing strongly
after that. Decreasing intensity of stimulation is causing increasing of the initial (latent) part of the response of
bio-object. In addition, the length of latent parts responses are stochastic. Therefore, there is a need of statistical
estimation ensemble of these responses with aim to improve RRN. The standard method estimating of the
response is the averaging of the responses, estimating the moment of first order of probability distribution
Sfunction of values the responses. Estimating statistical characteristics of the response of bioobject on to LLLI
stimulation using statistical processing of ensemble of the responses is the problem. Using interactive
synchronization procedures, and synchronization automation by using perfusing blood or by heart rhythm
greatly complicates both hardware and software.

In this paper are given results of researching and using special measures for taking in attention the
nonstationarity of ensemble. Ensuring the samples coherence in ensemble for improving accuracy and the
confidence level of the sample estimate is discussed. Methods automate synchronization of biosignal's samples in
their an ensemble are presented. Are developed algorithms of synchronization, coherent filtration and statistical
tests, these are approbated and presented. The main aim of the researches directed for providing conditions
coherent filtering of biosignals, has been achieved. Results are used for automation of information-analytics
biomedical systems active explorations of bioobject when its response is stochastic.

Key words: bioobject, biosignal, response, synchronization, coherent filtration, confidence, efficiency.

Beryn. [Ipur koHTpOITi GYHKITIOHATEHOTO CTaHy, JMIarHOCTHIN, KepYBaHHI (PYHKIISIME
0i000’ekTa TOImMO BCe OUIBIIOTO BUKOPUCTaHHS HAOYBAalOTh METOJM  AKTHBHUX
eJIeKTPO(1310JI0TTUHUX JOCIiKEHb. 30KpeMa, e(peKTUBHIM TOJli € BUKOPUCTAHHS TECTOBOTO
noJipa3HeHHs1 61000°€KTa CBITIOM HHU3BKOI IHTEHCHUBHOCTI (3 iH(pOpMaIiiiHUM BIUIMBOM Ha
61000°exT) [1,2]. TenmeHmis A0 3HWXKEHHS PIBHS IHTEHCHUBHOCTI CBITJIa TOSICHIOETHCS
CTBOPEHHSAM OUTHII KOMGMOPTHHX YMOB poOOTH 3 01000’€KTaMu (3HWIKCHHS PIiBHS
1HBA3UBHOCTI BIUIUBY, IiJIBUIIEHHS 1HOOPMATUBHOCTI) i /J1a€ MOKJIMBICTh OTPHUMATH 3HAYHO



OUTBIIY KUTBKICTH peaiizamiil BiAryky 61000°€KTa, OJHAK BiJHOIIEHHS HOro MOTY>KHOCTI 110
MOTYKHOCTI IIyMiB 3HMXKYeThesl [3]. Tomy BHHUKae HEOOXiHICTH y CTAaTUCTUYHOMY
OTIpaITiOBaHHI BiAryKy. OCKUIBKH KpiM TOTO 3pOCTa€ IMOYAaTKOBa, NPUXOBaHA (JIATCHTHA)
YacTHHA BITYKYy 01000’€KTa Ha TMOJpa3HEHHS [4], 3HAYCHHS SIKOT CTOXACTHYHI, 3MIHIOIOTHCS
pY KOXKHOMY TECTOBOMY TOApPa3HEeHHi, TO OLIHFOBaHHS CTATHCTHK ITOCTA€E TPOOIEMATHIHUM.
VY MenuuHiil mpakTHIll BUKOPUCTOBYIOTH MOP(OJIOTIUHI MapaMeTpu O10CHTHAIIIB Bif
01000’€KTa, OCKUIbKH BOHU HAWOLIBII HAOYHO BiUI3EPKATIOIOTH IS CIIEIiaTicTa MEAMIHOTO
npodimo #oro cran [5]. CyTTeBi OOMEXEHHS Ha IIBHJKICTh OIIHIOBAaHHS IIapaMeTpiB
OiocurHamiB BiJl 06i000’€kTa 3 MOTPIOHOIO JIOCTOBIPHICTIO BHUKJIMKAIOTH HEOOXITHICTH
3acTOCyBaHHsS  iH(QOpPMAIifHMX TEXHOJOriH #Horo BUKoHaHHA. llpudomy, BuMora
MpeJICTaBJICHHS OIOCHUTHAY Y BJIACHOMY IMPOCTOpi (Y TPOCTOpI TPAEKTOpPiIH — 3MiH
Mop(osiorivHOro mapaMerpa OIOCHTHaIy 3 4YacoM YH IIPOCTOPOBOIO  KOOPIHUHATOIO)
3QTUIIIAETHCS HEe3aMIHHOIO (depe3 HAOUYHICTh TaKoro MpeicTaBleHHs). SAKicTh OG10MeTUuIHOTO
JIOCIIJDKEHHSI, HOro e(eKTHBHICTh MOTPeOyIOTh BHCOKOI PO3IUIBHOI 37aTHOCTI, TOYHOCTI
BHMipIOBaHHS MOP(OJIOridHEX MapaMeTpiB OioCHrHaNiB Bijg 06i006’ekTa. IX mOCATHEHHS
CYIIPOBOJDKYETBCS TOTPeOOI0 BpaxXyBaHHS CTOXACTHYHOCTI, HECTAI[IOHAPHOCTI IOBEIIHKA
BUMIPSIHUX TpaeKTOpii OloCHrHalliB Ta CHENiaJbHOTO IX OIpAallOBaHHS — OILIHIOBAHHSI.
TumnoBoro mporeayporo OIiHIOBAaHHS € YcepeAHEeHHs (KorepeHTHa (inbTpallisl) — OIliHIOBaHHS
MOMEHTY MIEPIITOTO TOPSIIIKY ¢yHKIIT  po3momiry HWMOBIpHOCTI 3HAYCHb
TpaekTopii OiocurHany [S]. Lle permamMeHTYEThCS MEIUYHOIO CTATHCTHUKOIO (SIK 1 MOMEHTIB
BUIIIOTO MOPSJIKY, aX JI0O YETBEPTOro — Yepe3 iCHyBaHHsI HAao4yHOI iHTepmperaii ix). [Ipote
IpUpOJHA HECTALlIOHAPHICTh OlOCHTHANIB BHMAarae CcCHeLiaJbHUX 3aXOJiB 3a0e3neueHHs
KOTePEHTHOCTI ¥ BIATYKIB JUIS TiIBUINICHHS TOYHOCTI OI[IHFOBAHHS Ta JIOCTOBIPHOCTI BUOOPY
ix ormiHOBaHHA. Ha TpakTHIi 3aCTOCOBYIOTHCS IHTEPAKTHUBHI IPOIEIYyPH, 30KpeMa
CUHXpOHI3aIlis 10 ¢a3 nepdy3ii (puT™Miku cepiisi) Toimo. [le 3HauHO yCKIaAHIOE SIK amapaTHy,
TakK 1 MporpaMHy peai3alliio OI[iHIOBAaHHS 1 pa30M 3 THM H eKCILTyaTallilo CUCTEMH.
Mera poGorn. ABToMarm3aiiss (QYHKIIOHAIBHHX MOXIHMBOCTEH y  cdepi
Bi3yaJIbHOTO aHAI3y JIaHUX 33 PaxXyHOK CIIPOIICHHS MOMEPETHHOTO OMPAIIOBAHHSI.
IMoctanoBka 3amaui. [IpoBecTH IOCITIIKEHHS aBTOMATH30BAaHOTO 3a0e3INEUeHHS
KOTepEHTHOCTI MK B)Ke€ OTpPHMaHHMH peaiizamisMu OilocurHary. Hapectw BiamoBimHi
pe3yJbTaTH JOCIiKEHHS, 30KpeMa:
e OIOCHTHAJIH ITONIEPETHRO MiITOTYBaTH (CHHXPOHI3YBaTH);
e OOTPYHTYBATH BUOIP KPUTEPIFO KOTEPEHTHOCTI;
® pO3pOOUTH aNTOPUTM TECTYBaHHs Ta BepHu(iKallii METOMdIB 1 JOCSTHEHHS.
Po3p’s3anna 3agavi. [Ipu po3poOrieHHI OIOTEXHIYHMX CHUCTEM MPIOPUTETHUM €
HasBHICTh MaTeMaTHYHOI MOJIENI JOCIiPKyBaHOTO 0i000’€kTa abo OlocHrHaly BiA I[HOTO
01000’€kTa. 32 TECTOBE BUKOPHUCTOBYIOTH ITOAPA3HEHHS KOPOTKOI TPUBAIOCTI. BiAryk x4(1) Ha
TaKe TMOopa3HeHHsI € KOJMBHOTO 3 3aCTIOKOEHHSIM XapaKTepy

s,(mTy) = exp(—amIy)sin(2nmiy /n), (1)
MPUXOBAHOTO HA MMOYATKY

s,(), O<t<r

, @)
s.(1), 7<t<0®

X, (1) =
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J¢ T — TPHBAIICTh NPUXOBAHOTO BIAryKy; ® — TpuBamicTh Biaryky. Tyt 1 mami
t=mT;, m=1int(®/T;); T,— nepion IUCKpeTH3alil, | — KUIbKICTh BiJUIIKIB Ha Hepiof
KouBaHb. OCKUTbKHM 1H(GOPMATUBHIIIMMU € MaJOIHTEHCHBHI MOJApa3HEHHs 01000°€KTa, TO
MOYMHAIOTH HPOSIBIISITUCS LIYMH #(1) CIIOCTEPEKEHHS, ajle BUHUKAE HEOOXIHICTh BUKOHAHHS
cepii k = LK eKCIepuMeHTiB (ojpazHeHs). Toxi

s,()+n, (1), 0<t<rt,

x, (1) = ,
1) s (O+n,(t), 7, <t<0O

€)

JIe TIIYMU 1 9ac Ty 3aTPUMKH KOJIMBAHb BHITAJIKOBI, HOPMaJIbHI, BiIMTOBIHO 3 MaTeMaTHYHUMU
CIIOJIIBAHHAMU Ta TUCHEPCIIMH M,,, G, , H m;, C..
[lpm KOMI'IOTEpHOMY TECTOBOMY MOJEIIOBaHHI 3Ha4YeHHS T, =int(ty; /7T;)

BHU3HAYAIOThCS TMPOTpaMHO ¥ Bijomi, Hampukian, Matlab-¢pyrakmiero normrnd(m,s). s
eKCIIepIMEHTAIbHUX O10CUTHAJIIB [TapaMeTp T, HEBiIOMHM, BOHU HEKOT€PEHTHi, i 3HauUeHHS

T, BU3HAUa€ I[I0 HEKOTEPEeHTHICTh Ui BHOIpok 3 aHcamOmo BinrykiB. Tomy cepenne

3HAUEHHS 3a aHcamMOJieM € He TUIBKH 3MIIICHOI0, ajle W HEeCNYIIHOIO Ta HeeeKTUBHOIO
OLIIHKOIO OlocurHaidy # BHMMarae mOKpamleHHs. Y JgaHiii poOOTi HaBeleHO pe3yJbTaTd
BiJIHOBIHOrO IMITAIAHOTO MOJIEIFOBAHHS.

Ha puc.1 naBeneno ancam6umi Biarykis (2) Ta (3) 3 K=64 nist m, =50, o, =0 —(a)
ta 6, =10 -(6),1 m, =0, 5, =0.1.

(©)
Pucynok 1. (a) — rpadix ancamomo (2), K=64-u excnepumenty, Ta (0) — e x, s (3)
Figure 1. Data graph (a, 0) are received from formulas (2) and (3); K=64 stimulations

Ha puc.2 naBeneno rpadiku pe3ynbTaTiB KOTEPEHTHOTO OIIHIOBAHHS MaTeMaTHUYHUX
CIOJIIBaHb Ta BIANOBIHUX IM CEepeIHBOKBAJPATHYHUX BIJIXWICHb ITOYATKOBHX YaCTHH
BiI'YKiB 61000’ €KTa HA HU3BKOIHTEHCUBHE MOAPA3HEHHS.

0.6 - T 045

YMORHI OZIAHLT
yaoBii oxmmHI

10 20 it 40 50 60

Nenianiky (a) ’ Nopimnixy (©)
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Pucynoxk 2. I'padiku oriHIOBaHh MaTEMaTUIHUX CTIOIBaHb Ta CEPETHHOKBAIPATHIHUX BiIXMICHB
aHcaMmOJIiB BiArykiB 0i000’€KTa Ha HU3bKOIHTEHCUBHE To/ipa3HeHHs (2) Ta (3)

Figure 2. Graphs of estimates of mathematical expectation and mean square deviation;
ensembles are given on Figure 1

B Tabn.1 HaBeneHO OIIHKU CEpPEIHBHOTO CEPEAHHOKBAAPATUYHOTO BiAXWICHHS (4)
MaTeMaTU4YHOTO CIIOJBaHHS Ta Oucrepcii m,, 6, aHcaMONiB A KOTepeHTHoro (2) ta

cToxXacTHIHOTO (3) BiAryKiB 61000’ €KTa HAa HU3bKOTHTCHCHBHE O IPa3HEHHS.
1
Mg =—""——)Y o, (mT,). “4)
N 1nt(®/Td)%‘ ¥

Amnani3 rpagikiB IOKa3ye, II0 KOT€PeHTHIN OIliHII MaTeMaTHYHOTO CIIO/iBaHHS
HEKOTePHTHOTO aHCaMOJIF0 BHOIPOK BJIacTHBE OLIIBbIE CepeTHhOKBAIPATHIHE BiIXWUICHHS (4),
HIX JUIsI aHcamOJIo KorepeHTHHX BHOipok. Ilpuyomy 30iibIIeHHS KiUTBKOCTI BHOIpOK
Hee()eKTHBHE IS IIOKPAIICHHS ITi€l OIIHKH.

B [6] HaBeneHo MeToJ MiJBUINEHHS €(QEKTHBHOCTI KOT€PEHTHOTO OIIHIOBAHHS,
moOyTI0BaHW HA KOHIIETITYyaJIbHIN ITi/IcTaBl 3a0e3eYeHHs] CHHXPOHHOCTI peai3ariiii BHOipKu
HUIIXOM JIOCSITHEHHSI CUMETpil aHcaMOJII0 BIIHOCHO TUIOIIUHM, SIKa PO3/iisie ancaMOJIb Ha JABa
pIBHHX 3a KUIbKicTIO BHOiIpok aHcamOmii. Kpurepiem mocsrHeHHs cuMeTpii BHOpaHO
¢yukuionan tumy F(m,,G,). 30kpema, 3a (YHKIIOHAT MOXXHAa BHKOPUCTATH BUpa3z (4).

Tomi nocarHEHHSIM cUMETPil € MiHIMi3aIlis

argmin F(m,.,G,), )
Vk,i—|xy (jmin <h,

ki =Jmin

ne h; — esike IOporoBe 3HaueHHs BIAYKy 01000’ €KTa Ha HU3bKOIHTEHCHUBHE MOJIPa3HEHHSI.
Jlns aBTOMAaTH30BAaHOTO OMpAIFOBAHHS aHCAMONIO BiATYKIB MOXHa MMOOYIyBaTH

HU3KY €BPHCTUYHHX AJITOPUTMIB IX CHHXPOHI3alii 3 pi3HOI CKJIaJHOCTI Ta €(EeKTUBHOCTI.

Hanpukiiaz, npu anpiopHo BifOMHX 3HAYCHHSX {Tjk [min> T jk |max ) » IPAMEM IAGOpOM IS

KOKHOrO 3 j=1,J Oiocurnanis ancam6mo Taki 3HaYCHHS T jx € {7t |min- T jk lmax)» TPH
SKUX CepellHE 3HAYCHHS CepeHbOKBAJIPATUYHOrO BiIXWiieHHs (3) OLIHKA MaTeMaTH4YHOIO

CIIOiBaHHSI Oyne MiHIMaJbHUM. CxknaaHicTs TaKol CHUHXPOHI3aIli1 €

int(log, J)+log, int(t ; —T i |mi .
02 (log> J)+logs int(T i max f"'“““)) tuiy. Llel aIropuT™M MOKHA IOIIMPUTH HA KOXKHE 3

KOJIMBaHb BIITYKYy 01000’€KTa (30KpeMa, Ha MiJCTaBi Pi3HOro iX O10JOTIYHOTO IeHE3ucy), a
TaKOXK YIIOCKOHATUTH ITSIXOM OOTpYHTYBaHHS METOY nigoopy
iHTePBaMiB{T j [min. T jk lmax)x> K €1,2,3,... Ta KpuTepito F HOro 3aBepuICHHS.

AJTOpPUTM aBTOMAaTH30BAaHOTO BH3HAYEHHS IHJIEKCY JJISI CHHXPOHI3aIll aJuTHBHOI
cyMiln BUOIpOK Ta HOPMAJILHOTO IITyMY HaBeJIeHO Ha puc.3,
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Pucynok 3. biok-cxema anropuTMy BU3HaYEeHHS iHIEKCY CHHXPOHI3allii BiATYKiB
Figure 3. Block diagram the algorithm determining synchronization indexes

JIe TI0O3HAYCHO:
1 — BBeCTH J1aHi, HECHHXPOHHI BUOIPKH {x > k= I,_K, j= ],_J} ,k=1;

2 — OUIHUTH MaTeMaTU4HE CHOJIBAHHS M, Ta AUCHEPCiiG . ;

3 — BU3HAYNWTH 3HAUEHHS Mopora v (3HaueHHs (yHKiioHana F(*));

4 — BuOparu peasizaiito 610CUTHATY k-T'O €KCIIEPUMEHTY:

5-5=L

6 — BU3HAUUTH METPUKY P = Hx i~ VH norepeHb0 OOIPYHTOBAHOI HOPMHU IPOCTOPY

(byHKIIN, SKUMH MOJIEIIFOEThCS O10CUTHAT Xij;

7 — OPIBHATH 3HAYCHHSI METPUKH 3 TIOPOTOM, P <V ;

8—j=+1;

9 —3amam’sITaTH 3HAYEHHS i ;

10 — mepeBiputu k > K ;

11 — k=k+1;

12 — 3aBepIUTH aHATI3.

Ha mneprmomy Kpolli OIIIHIOEThCS ~ HEKOTEPEHTHHU CUTHAJ, SIKHH OTPUMYETHCS

MTOCJTITOBHUM ITPOJTIOBKECHHIM BHOIPOK 3 aHCAMOJI0, KOTEPEHTHUM (DLITETPOM

K
$(m) = xy (m)h(k), (©6)
k=1

ae m=1,int(®/T;), h(k)=1/K.
Ha npyromy etarmi BUKOHYETBCSI CHHXPOHI3aIlisl BHOIpOK 3 aHCaMOJIr0 610CUTHATIIB

D =x G+ =D j=1LJI-Jg, (7)

)?k(l')Zxk(l'—J+Jk),i=J-Jk+1,J . (8)
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AJNTOPATM aBTOMATH30BaHOI CHHXpPOHi3aIlii BHOIpOK 3 aHcaMOJ0 OiOCHTHATIB 3

HOPMaJIbHUM PO3MOLIOM HMOBIpHOCTEH HOTo 3HaYeHb HaBeIEHO Ha pHC.4, Jie T03HAUYEHO:

1 — BBecTH ancamOnb {Jx, k=1,K } HECHHXPOHHHX BHOIpOK 3 aHCaMOJIO GiOCHUTHAJIB,
k=1, i=J-I}+1, =1, J;

2 — BukoHatH (6);

3-j5+1

4 — j>J-Ji, Hi- nepeiiT Ha 2;

5 — Bukonaru (7, 8);

6 —i=i+1;
7 —i>], Hi- mepeiiTu Ha 5,
8 — k=k+1;

9 — k>K, Tak- mepeiiti Ha 11;
10 — i=J-Ji+1, j=1;
11 — 3aBepmuTH.

fl 2 5 8
/ A > B

I—V

10

Pucynok 4. biok-cxema anropuTMy aBTOMaTH30BaHOI CHHXPOHi3aLil BUOipoK
3 aHcaMOJIto OiocurHaiis

Figure 4. Block diagram the algorithm for automate synchronize the samples in ensemble biosignals

Hns J=256, K=128, m,=0, ©,=0.1, m=50, ,=10, 0=0.02 cunxpoHizamis 3a
aJITOPUTMOM, HaBEeICHUM Ha puc.4, mokpairye 3Ha4eHHs (4) (1uB. Tab1.1).

Taoauna 1
Pesynbrar (4) 10 1 miciig cuMeTpyBaHHS aHCAMOJTIO BiJITYKiB

Korepentuuit pinbp

Korepentuuit pinbTp

Korepentnuit pinpTp

KOT'€PEHTHOTO HEKOT'€PEHTHOTO CUMETPU30BaHOTO
ancamoto (2) ancamoto (3) ancam0:1r0 (3)
0.0124 0.0166 0.0123

JUis 3MeHIIeHHsS CKJIAQJHOCTI CHHXpOHi3alii BHOIpoK 3 aHcamOiio OiocurHamiB
BH3HAYCHHS XapaKTepHUX IHTEPBATIB OIOCHUTHAIY B CHIIy BY3bKOCMYI'OBOCTI BIJITYKY OyIe
JOIIJTBHAM BUKOPUCTATH TIPEJICTABJICHHS HOro BHOIPKH Yy BUTJISAI TEepeTBOpeHHS H(x)
I'inp6epra [7]. Tomyk iHTepBalliB BAKOHYETHCS TOJI IO MATEMAaTHIHOMY CITOJiBaHHI (ha30BOi
xapakrepuctuku  [8].  CximamHicTh  Takoi  CHHXpOHI3amii  BU3HA4Yae  CKIAIHICTh
neperBopeHHs H(x).

BucnoBkn. OOTpyHTOBaHO, IO PO3B’SI3aHHS 3aj7adi aBTOMATH3aIlil Bi3yaabHOTO
aHaJi3y JaHWX aKTHBHOTO JIOCITI/DKEHHS 01000’€KTa MOMIJIMBE 3a paxXyHOK MNONEpPEeIHBOI
CUMeTpH3aIlil aHCaMOJTIO INX JTaHUX.

JlocikeHo, 10 /7S CIIPOIIEHHSI CUMETpH3allii By3bKOCMYTOBUX CUTHAJIB JIOLLIBHO
BHKOPHCTATH TOTIEPETHE MIPEICTABIICHHS iX ImepeTBopeHHsM [ inbbepra.
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Y Bumazky, KOJM YMOBH JUIS TPEJCTABICHHS BY3bKOCMYTOBHUX CHTHAJIB
nepeTBopeHHssM ['ipOepTa HE BHKOHYIOTBCS, 3allpONOHOBAHO METOIM  YHCJIOBOTO
EKCTPEMAITLHOTO TIONIYKY XapaKTepPHHUX 3HAYEHB JaHUX aKTHBHOTO eKcrepuMeHTy. OTprumani
pe3yJIbTaTh Jal0Th MOXIIUBICTH Ul KOMIT FOTEPHOTO MOJICITIOBAHHS TIpoliecy 3a0e3neueHHs
KOT'epEHTHOCTI BHOIpOK OiocHTHaTY B iH(pOpMaIliifHO-aHATITHYHUX OlOTEXHIYHHMX CHCTEMaXx,
110 JIO3BOJISIE€ TIPOBOIUTH TPYHTOBHIIIUHN aHAII3 JOCTIKYBaHUX 01000’ €KTIB.

Conclusion. It is proved that is solution problem automatization visual analysis of
data active experiments with stimulation low intensity exists when before analysis ensemble
of data is symmetrized.

Before symmetrization of ensemble narrowband signals the Hilbert transform of
ensemble is advisable.

In the case when conditions for Hilbert transform are not existing, the numerical
methods symmetrizations data of the ensemble of active experiments are useful.

The obtained results give the possibility for computer simulation of the process
which provides coherence of samples the biosignal in systems information-analytical-
biomedical and allows quality analysis of biological objects.
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