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5. HaykoBo-TexHi4Ha podoTa

Hasga po6oTH (YKp)

Po3po6ka meTo10B mpocTopoBoi ¢inbTpalii curHanis martirokapaiorpadgiyHux BUMipIoBaHb

Ha3sBa po6oTH (aHrJ1)

Development of methods for spatial filtering signals from magnetocardiograhic measurements

Pedepar (ykp)

OO6'eKTOM [OCTIIKEHHSI € MarHiTHi mossg 6iosoriyHux o06'ekTiB. [IpegMeTOM MOOCIHiIKEHHS € aJNrOPUTMU OOPOOKM IaHUX
BAMipIOBaHb MAarHiTHUX IOJIB 6i0JIOTiYHUX OO'€KTiB CHUCTeMaMH AATYMKiB. MeTonu AOCiif>KeHHs! 6a3yl0ThCsl HA BUKOPUCTAHHI
ONTHAMAaJIbHOI JIiHiMHOI (inbTpalii (BiHEPOBCHKOI), MOOYHOBI IPOEKTOPIB y 6araTOBUMIPHOMY IIPOCTOPi BUMIPIOBAaHMX CUTHAJIB 3a
JIIOTIOMOTOI0 CHHTYJISIDHOTO PO3KJIaJEHHS. METOI0 HOCIiKEHHSI € POo3poOKa METOZiB MPOCTOpoBOi ¢inbTpalii pesysnbTaTis
BUMIDIOBaHHS PO3MOJily MarHiTHoro noss. HaBemeHO 3arajbHy NOCTaHOBKY 3a/ladi MarHiTokapgiorpaiyHuX BUMipIOBaHb 3a
JIOTIOMOT0I0 CUCTEMM CEHCOpIB, MO CKJIAAAIOThCS 3 IHAOYKUiMHMX KOTymOK. [TokazaHo icHytoui meTtomgu ¢inbTpauii mymiB Bif
30BHIIIHIX [PKepesl 3aBaJi Ha OCHOBI 00'€QHAaHHS KOTYLIOK Y TpajlioMETpUYHi CTPYKTypu. [loKazaHO, IO 3aCTOCYBaHHS
rpaziioMeTpiB Moxke OyTH PO3IJISHYTO SIK (iIbTPaliio 3a JONOMOro0 MpoeKlii Ha MiANpoCTip y mpocTopi curHamis. IloctaBneHa
3a/a4a 1OJ0 MOUIYKY ONTUMAaJIbHUX (iNbTPiB, sKi 6 NO3BOJISNM (PiNbTPyBaTH CUTHAM Bif cepls Ha ¢OHI 3aBajf, Bifi 30BHILIHIX
JDKEepeJsl MarHiTHOro mnoJsisl. PO3IJISIHYTO [Bi MOKJIMBI CXeMU IOOYZOBU IPOCTOPOBOTO (ilibTpa: Ha OCHOBiI TENUIOPOBCHKOTO
PO3KJIalaHHs IIOJIiB B OKOJIMIi CUCTEMM CEHCOPIB Ta IOOYJOBU IPOEKTOPIB Ha MiJIPOCTOPU BiAIOBIAHUX TENIOPOBCHKUX
rapMoHiK, Ta MOOYZOBM MiAIIPOCTOpPIB, IO 3a0e3NevyyloTh CHafaHHS 4yTJIMBOCTI 32 CTyIIEHEBUM 3aKOHOM. I[IokazaHO MeTo[,
nobymoBy Takux inbTPiB IJjIs1 CUCTEMU HeifeasbHUX [ATYMKIB, SIKi HANPUKJA[ MaloTh Masli BiIXWIEHHS y YyTJIMBOCTI abo
OPIi€HTYBaHHI, 10 € BiJOMMMU 3aBASKU KaliOpyBaHHIO. [IpoBeIeHO pPO3paxyHKHU IO/0 BUSIBJIEHHS MOXJINBOCTEN IOOYOBAaHOTO
anNrOpyUTMY BiJHOBJIIOBATH MapaMeTpy J[AWIIOJBHOTO IpKepesa Ha OHI 3aBaj Bif 30BHIMHIX mkepes. [lokazaHa BHCOKA
edexruBHicTe  Takoi  Qinprpanii. MATHITOKAPHIOTPA®IA, OIITMMAJIBHA  OUIBTPALIIS, 3BOPOTHI  3AJAMI,
MATHITOCTATHUKA

Pedepar (aHra)

Object of the research is magnetic fields from biological objects. The subject is algorithms for proc-essing data of measuring
magnetic fields from biological objects by a system of sensors. The methods of studying is based on using optimal linear filtering
(Viner's), building projectors in the multidimensional space of measured signal with help of singular decomposition and applying
linear filters to input data in optimization methods that are based on minimizing quadratic discrepancy. Aim of the work is to
develop methods for spatial filtering of the results of measuring magnetic field distribution, such that to separate the part of the
measured signal that satisfy the following requirements: rapid decrease of sensitivity with distance; minimal loses of the useful
signal from the local sources. The problem is considered regarding developing new methods for solving an inverse problem of
mag-netostatics in magnetocardiographic measurements with concurrent filtering noise based on spatial filters, which allows
making measurements in unshielded environment or by less expensive in manufacturing measurement systems based on
magnetometers. The general problem statement is given for the magnetocardiographic meas-urements by system of sensors
that consists of induction coils. The existing methods of filtering noise from ex-ternal sources are demonstrated that are based
on coupling the coils into gradiometric structures. it is shown that using gradiometers can be considered as filtering by
projecting onto a subspace in the signal space. The problem is stated about finding the optimal filters that would allow filtering
signals from the heart at background of strong interference from external sources of magnetic field. Two possible schemes for
building the spatial filter are considered: based on Taylor's expansion of the field in vicinity of the sensor system and building
the pro-jectors onto the subspace of the corresponding Taylor harmonics, and building the subspaces that provide de-creasing
sensitivity as a power law. The method is demonstrated for building such filters for a system of nonper-fect sensors that have,
e.g. small spread in sensitivity or orientation, which is known due to calibration. The cal-culations have been carried out for
revealing the potential of the proposed algorithm regarding reconstruction of parameters of a dipole source at the background



interference from external sources. The high efficiency of such filtering is demonstrated. MAGNETOCARDIOGRAPHY, OPTIMAL
FILTERING, INVERSE PROBLEMS, MAGNETOSTATICS
Inpexc YIK: 53.072;53:004, 53.072; 53:681.3 + 537.86:519.22

Kozu tremarnynux pyopuk HTI: 29.03.77
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MeTonu npocTopoBoi ¢pinbTpanii curHanis MarHirokapaiorpadiyHux BUMipIoBaHb
Hassa npoaykuii (aurJi): Methods for spatial signal filtering in magnetocardiographic measurements
OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 73.10 - JlociifskeHHSs i pO3p0oOKHU B rayysi IpUPOJHAYNX Ta TEXHIYHUX HAYK.

Onuc npozykuii (ykp): [Ipu maraitokapaiorpadiyHiux BUMipIOBAHHSX BUHUKAE PO6JieMa BUSIBJIEHHSI KOPHUCHOTO CUTHAJY Bif
ceplisl 32 HAsIBHOCTI [TOTY>KHOTO IIyMOBOTO (POHY Bifi BijaseHux mxepeit. Y poboTi po3risiHyTO Mifxif, 110 3aCHOBaHUH Ha
BUMKOPUCTaHHI "TIpOrpaMHUX rpaziioMmeTpis”. Bys0 CTBOpeHO MaTeMaTUYHUI anapat Jj1sl iX onucy, Ha 1oro OCHOBi II0GYI0BaHO
y3arajbHEHHsI IPaJlioMeTPiB, 110 OMUCYIOTHCS K IPOCTOPOBi PinbTpu. BusHaueHo PinbTpy, 10 3a6€31euy0Th HAlbiIbIITY
MIBUAKICTb 3MEHIIEHHSI YyTJIMBOCTI BUMipIoBaya 3 BiZicTaHHI0. ONMCaHO, SIK Taki (PibTPU BKIIIOYAIOTHCS IO CXEMU PO3B'SI3aHHS
3BOPOTHOI 3a7ja4i. Y 064MCIII0BAIbHAX €KCIIEPUMEHTAX IPOIEMOHCTPOBAHO BUCOKY €(DEKTUBHICTh TAaKOTO MiIX0MY 100

BUSIBJICHHS [TapaMeTPiB JIOKAJIbHOTO [IKepeJsia MarHiTHOTO I10J1s Ha GOHi HaIMIITHUX 3aBaj, Bifl BinaleHuX JKepeJl.
ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: BnposamxeHo

Crpoku BupoBagkeHHs: 2011-2012

Bupo6HHUK npoayKuii: XapKiBCbKUil HaljjoHanbHUI YHiBepcuTeT imeHi B.H. Kapasina

CnoskuBavi npoaykuii: XapkiBcbkui HaljioHanbHUN yHiBepcuTeT imeHi B.H. Kapazina

IlepcriekTHBHI pUHKHU: YCTAaHOBY Ta opraHisanii Ykpainu i Pocii

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriiipHi HIJIKP
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