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Dinamosa I'.€. Meroau Ta 3aco0M MIATPUMKH MPUNAHSATTS PIIICHb B MEAUIINHI
Ha OCHOBI MOP(OJOriYHOTO aHadizy OIOMEIMYHMX CHUTHAJiB Ta 300pa)keHb. —
KBamidikariitHa HaykoBa Tpailsi Ha MpaBax PYKOIHCY.

Huceprariss Ha 3700yTTS HAyKOBOTO CTYIEHS JOKTOpa TEXHIYHMX HayK 3a
cremianpHicTIO 05.11.17 «bioTexHiyHl Ta MEAWYHI NPWIAAA 1 CHUCTEMU». —
HamionaneHuii TeXHIYHUN YHIBEPCUTET «XapKIBCHKUN MOMITEXHIYHUA 1HCTUTYTY,
Xapkis, 2017.

Jucepraiisi TPUCBAYEHA BUPIMICHHIO aKTyalbHOI HAYKOBO-TIPUKJIAIHOI
po0IeMHU PO3BUTKY TEOPETHUYHUX OCHOB 13aC0O01B MIATPUMKH IPUUHATTS PIIICHDb TIPH
MPOCKTYBaHHI  OlOMEAMYHUX CHCTEM Ha OCHOBI  MOpP(OJOTIYHOIO  aHA3y
O0lOMEIMYHUX CUTHATIB Ta 300paKE€Hb 3 JIOKAIBHO 30CEPEIKEHUMHU O3HAKaMH 3
BUKOPUCTAHHSM Y3roJikeHo1 Mop(doioriyHoi (inbTparlli, ika BpaxoBy€e B SBHOMY a0o0
HESIBHOMY BUTJISI/II MOJIENTI KOPUCHUX OJTHOBUMIPHUX 1 JBOBUMIPHUX CUTHAJIIB.

Po3po6nieHo y3araabHEeHy MOEINb MPOLECY 1HCTPYMEHTAIBHOTO OOCTEKEHHS
Nalle€HTa y BUIJSAI CYKYNMHOCTI (PYHKIIOHAJIBbHOI, 1H(OpMAIiiHOI, CTPYKTYpHOI 1
MaTeMaTtudHoi mojeneit. Po3pobneno miBToHOBUIT MOpdooriuHuil GiabTp HA OCHOBI
JOKAIbHUX CTAaTUCTUK, SKUH B HESIBHOMY BHIJISAI BpPaxoBYE€ MOJEIb KOPUCHOTO
JBOBUMIPHOTO curHaiy. Po3po0ienuil y3aranbHeHUI MEeTOA MOP(OJIOTIUHOTO aHAIII3Y
OlOMEIMYHUX CHUTHAIIB 3 JIOKAIBHO 30CEPEIKEHHMH O3HaKaMu 3a JOMOMOTOIO
0araTokaHaJbHOTO Y3roJKeHOro mopdonoriyHoro ¢inbTpa. Po3pobneno kpurtepiid
OIIHKU SIKOCTI METOJy MOP(OJOTIYHOTO aHai3y O010MEIUYHUX CHUTHATIB 3 JIOKAIHHO
30CepeKeHMMH O3HaKaMH Ha OCHOBI CHHTE30BaHOI0 0araToOKaHaJIbHOTO Y3TOJKEHOTO
Mopdosoriunoro (inbrpa. Po3pobiena cucrema anbTEpHATUBHUX J1arHOCTUYHUX
O3HAaK TpH MOP(QOJOTIUHOMY aHaji3i OIOMEIUYHWUX CUTHAIIB 3 JIOKaJIbHO
30CepeKCHIMH O3HaKaMH, 1[0 BPaXxOBY€ MOJIE]h KOPUCHOTO OJJHOBHUMIPHOTO CUTHAIY
1 BIAcTHUBOCTI (PYHKIII BHUABJIEHHS Y3ro/kKeHoro Mopdosoriunoro ¢iasTpa.
Po3pobnena MaremarnyHa MojAeNb IU(POBOTO PEHTTEHIBCHKOTO 300paKEeHHS, IO
BpaxoBy€e OCOONMBOCTI Bi3yami3auii O10JOTIYHUX OO’€KTIB 1 IX CTPYKTYpPHHX

eneMeHTiB. Po3poOnennii MeToa TMIABUINEHHS SKOCTI Bi3yamizamii Ol0JOTTYHHX
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00’€KTIB Ha PEHTIEHIBCBKUX 300paKEHHSIX IMIMPOKOTO KJIacy Ha  OCHOBI
MOP(OJIOTIYHOTO aHami3y OiOMETUYHMX 300pakeHb 3 JIOKAIBHO 30CEPeIKEHUMU
o3Hakamu. Po3poOnenuii 00’€KTUBHUN 1HTErpaJIbHUNA KpUTEPId OLIHKU SKOCTI
Bi3yamizamii O10J0TiYHUX O00’€KTIB Ta iX CTPYKTYpPHHUX €JEMEHTIB Ha MEIWYHHX
C1a0OKOHTPACTHUX MIBTOHOBUX PEHTI€HOJOTIYHUX 300paxkeHHsX. Po3pobiiena
CTPYKTypa y3arajibHeHOi O1OMEIMYHOI CHUCTEMH MIATPUMKHU NPUUHATTS PIIICHb, a
TaKOXXK IporpamHe 3a0e3mneueHHs MOAYIIB MOPQOJOTIYHOTO aHai3y OloMeIUuYHHX
CUTHAJIB Ta 300paXeHb 3 JIOKAJIBHO 30CEpeIKEHIMH O3HaKaMHu. BUKOHAHO TEpeBipKy
aJIeKBaTHOCTI pO3pOOJIEHUX METOAIB MOP(HOIOTIYHOTO aHaAI3y MPU 00pOOIll pearbHUX
O010MEIMYHUX CUTHAJIB Ta 300pa’KEHb.

HaykoBa HOBHM3Ha OTpPHMaHHUX pE3yJbTAaTiB TOJSATa€E B TOMY, IO BIIEpIIE
3aIPOIIOHOBAHUM, OOIPYHTOBAHMM 1 3aCTOCOBAHMM KOMIUICKCHHM TIiAXiJ 10 BHPI-
HIEHHS HAYKOBO-MPUKIIAIHOT MPOOJIEeMH MiJIBUILIEHHA €(EeKTUBHOCTI (YHKIIOHYBaHHS
6iomenuunux CIIIIP Ha ocHOBI MopdonoriyHoro aHamizy 01OMEIUYHUX CHUTHATIB Ta
300pakeHb 3 JIOKAIbHO 30CEPEIKEHMMH O3HaKaMW 3 BUKOPHCTAHHSAM MOJenen
KOPUCHUX cUrHaiiB. OCHOBHI OTPUMAaHI pe3yiIbTaTH BUKOHAHOI POOOTH:

— oTpuMaJa MOoJaIbIINN PO3BUTOK TEOPis MOP(OIIOTIYHOTO aHAII3Y JAaHUX, SKa
noJisira€ B po3po0ili €1MHOro (GopMali30oBaHOTO MIAXOAY 10 MOP(OJIOTIUHOrO aHAIII3y
MHOXXMHM OIOMEIMYHUX CHUTHAJIIB Ta 300paXXeHb 3 JIOKAJIbHO 30CEPeIKEHUMU
O3HaKaMH, M0 JO3BOJIMJIO BPaxOBYBaTH OCOOIHMBOCTI OOpOOIIOBaHUX O10METUIHUX
CUTHAJTIB/300paXKeHb y BUIJISAII MOJICNIeH KOPUCHUX CUTHAJIIB,

— OTpUMaJIM TOJAJIBIIUNA PO3BUTOK METOAM CHUCTEMHOTO aHalidy, sKi
MOJISITAl0OTh B MOOYJOBl  y3araibHEHOI MOJZENl TMpPOIeCYy 1HCTPYMEHTAIBHOTO
00CTeXEHHsI y BUIJISAI CYKYNMHOCT! (DYHKIIOHAJIBHOI, 1HPOPMALIMHOI, CTPYKTYPHOI 1
MaTeMaTHUYHOI MoJieNeH, siKa JO3BOJIMIAa BUAUIMNTH OCHOBHI JIKEpela Ta MOTOKU
iH(dopmarllii, KpUTUYHI eTanu OOpOoOKM JlarHOCTUYHOI 1H(opmalii 3 MeTOolo
MIJIBUIICHHS €(PEKTUBHOCTI IHCTPYMEHTAJILHOTO OOCTEKEHHS TAIlI€HTIB;

— BIIepIIIe po3po0sIeHa MaTeMaTHYHa MOJENb IHCTPYMEHTAIBHOTO OOCTEKEHHS
Nall€HTa Yy BUIVIAlI CYKYNHOCTI MHOXHH JAaHMX TPO TMAI€HTa, PEECTPOBAHUX

O0lOMEIUYHUX CHUTHAJIIB Ta 300pak€Hb 3 JIOKAJIbHO 30CEPEIHKCHHMH O3HAKaMHU,



3

MIarHOCTUYHMX O3HAK, 1X 3HAYeHb 1 Ilama3oHIB, CUMIITOMOKOMILIEKCIB, II1arHO3IB,
HEUITKMX JJIarHOCTHYHMX BHCHOBKIB, PEKOMEHMAIIM 1 BIAMOBIAHOCTEH MDK IIHMMH
MHOXHMHaMH, 32 JOTIOMOT'OI0 sIKOT BUKOHAaHA (popMaliizailisi 3HaHb, IKi (OPMYIOTHCS B
pe3ynbrati 00poOku nUPpoBUX OIOMEIUYHUX CHUTHATIB Ta 300paKE€Hb 3 JIOKAIHHO
30CEpEeKEHUMH O3HaKaMH, IO JI03BOJIWIO (opMasizyBaTH 3ajady MOpQoJIOriYHOTO
aHasi3y 010MeIUYHUX CUTHAJIB Ta 300pa)KeHb 3 JTOKAJIBHO 30CEePEIKEHUMH O3HAKAMU;

— BIEpIIe BHUKOHaHA (opmamsaiisa 3a7avi  y3ro/pKeHOi MOp(OIOTTIHOT
¢binpTpaiii OlIOMEIUYHMX CUTHAIIB Ta 300pa)k€Hb 3 JIOKAIBHO 30CEPEKEHUMU
O3HaKaMH, 10 JO3BOJIMJIO 3 YpaxXyBaHHSM MOJI€NIEll KOPUCHUX CHUTHAJIB pO3poOUTH
Mopdororiuni GUIBTPU JJIs PIMICHHS SK 3a7a4 pO3Mi3HABAHHS 1 JoKami3allii 00’ €KTiB
OloMeAMYHUX CUTHAIIB Ta 300paXeHb 3 JIOKAJIBHO 30CEPEKEHUMH O3HAaKaMH, Tak 1
3a/a4l MiABMILEHHS $KOCTI Bi3yaiizalii Ol0JIOTITYHUX O0’€KTIB 1 1X CTPYKTYpPHHX
€JIEMEHTIB Ha PEHTTE€HIBCbKUX 300paXKEHHSX;

— BIEpIIIE PO3POOJICHUI METOA MIBTOHOBOI MOpPQOJIOTIUHOI (iabTpaiii Ha
OCHOB1 JIOKQJIbHUX CTaTUCTHK, SKUH BPaxoOBYE CTATHCTHYHI XapaKTEPUCTHKU
KOPUCHOTO JIBOBHUMIPHOTO CHTHajdy Yy BIKHI 0e3 HEOOXIJHOCTI 3HAaHHS 3aKOHY
pPO3MOMUTY 3HAYEHb SICKPABOCTI MIKCENIB, a TaKOXX BHUAY 1 CIOCOOY HAaKJIaJICHHS
IIYMOBOI CKJIQJIOBOi, 110 JO3BOJHIJIO BUKOPUCTOBYBATH PO3pOOJEHUN (UIBTP SIK AJIA
BUPILIEHHS 3aJ1ay [IIyMO3ariyleHHs, TaK 1 BUPIIIEHHS 3a7a4 MOP(OJIOTTYHOIO aHAIII3Y
O6lomMennuHUX 300paxeHb 3 JOKATHHO 30CEPEIKEHIMH O3HAKAMU;

— BIlepIIe po3po0sieHud MeTos Mop(OJOTiYHOro aHamizy OlOMEIMYHMX
CUTHAJIIB 3 JIOKAJIbHO 30CEPEPKCHUMH O3HAKAMHM, KM 3aCHOBAaHWU HA Y3TOHKEHOI
Mopdosoriunoi (inbTparli, Mo MAO3BOJUIO BUKOHYBAaTH BUSBJICHHS CTPYKTYPHHUX
€JeMEHTIB OIOMEIMYHMX CUTHAJiB 3 JIOKAJIbHO 30CEPEKEHUMH O3HaKaMHu 3
BUKOPHCTAHHSAM PI3HUX MOJIEJIEH KOPUCHOTO CUTHAITY,

— BIEpIIe  3alpOMOHOBAHO  MPEACTABICHHS  CTPYKTYpPHHUX  €JIEMEHTIB
0lOMEeIMYHUX CUTHAIIB 3 JIOKAJBbHO 30CEPEIKEHUMH O3HAKaMHU B aJbTEPHATHBHOMY
MpOCTOPi O3HAK Mpu MopdosoriyHOMY aHami3i OlOMEIUYHWUX CHUTHATIB y BUIJISIIL
rojgorpadis, siKke, Ha BIAMIHY BiJl TPaAUIIAHOTO MPEICTABJICHHS, HAJA€ 0JIaTKOBY

JTIarHOCTUYHY 1HGOpMAINI0 3a paxyHOK Bi3yamizamii HE TUIBKH CTPYKTYPHUX
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€JIEMEHTIB, MPUMHATUX y MEAWYHIA MpakTHIll, a i aJlbTepHAaTUBHUX CTPYKTYPHHUX
CJIEMEHTIB, SIKI HE aHATI3YIOThCS TPU KIACHYHIA MIarHOCTHIl, IO B KIHIIEBOMY
MIJICYMKY, MIABUILYE SKICTh J1arHOCTUKU TMPU TMPOBEICHHI 1HCTPYMEHTAJIBHOTO
00CTEXEHHS MaIli€cHTa;

— BJIOCKOHAQJICHA MaTeMaTH4Ha MOJeNb 300pakeHHS CTPYKTYPH MOJIOYHOI
3a031 Ha 1UGPOBI MaMorpami, B SIKIi KpIM CKJIAQJOBUX, IO XapaKTepU3YIOThb
CTPYKTYpPY 1 CEpellHIO IHTCHCHBHICTh TIHEH BI3yali3yeMHX TKAHHWH, BPaXOBYETHCA
CKJIaJIOBa, SIKa XapaKTepu3ye€ HEPIBHOMIPHICTh (POHY, IO JJAO3BOJMIO BHUKOHATH
y3arajJbHEHHS MaTeMaTU4YHOI MOJEJNl Ha PEHTreHIBCbKI O10MEAMYHUX 300pa’keHb 3
JOKAJIbHO 30CEPEDKEHMMU O3HAKaMH 1 BpaxyBaTh HE TIIbKH (DI3UKY MPOIECY
peecTpallii peHTreHIBCbKUX 300pakeHb, alie 1 y3aralbHeHY CXeMY iX OIUCY;

— OTpUMaB  MOJAJIBIIUNA  PO3BUTOK  METOA  MOP(OJIOTIYHOTO  aHAJI3Y
O0lomMenuuHUX 300paXeHb 3 JIOKabHO 30cepekeHumMu o3Hakamu IMRI, B sikomy Ha
BIJIMIHY BiJl I€KOMITO3UIIIHHOTO METOAY MIJBUIIEHHS SIKOCTI Bi3yasli3allii aHaTOMIYHHX
1 MaTOJIOTIYHUX CTPYKTYp Ha IU(POBUX MaMorpamax s ampokcumarlii (oHOBOI
CKJIaZIOBOi BUKOPUCTOBYETHCS pO3pOOJIEHUH MOy TOHOBUH MOPQOJIOTIYHUN PLIBTP Ha
OCHOBI JIOKQJIbHUX CTaTUCTHK, BUKOHYETHCSI aBTOMATUYHE HAJAroKEHHS MapaMmeTpiB
METO/Y B 3aJIEKHOCTI BiJl CTATUCTUYHHUX XaPAKTEPUCTUK PEHTTE€HIBCHKUX 300pakeHb 1
KOMITEHCAIllsl KpallOBUX €(PEKTIB HAa MEXI «TKaHWHA-()OH», IO JT03BOJUIO BUPIIIUTH
3aavy MiABUINEHHS SKOCTI Bi3yaii3alii 010J0T1YHMX 00’€KTIB 1 iXHIX CTPYKTYPHHX
€JIEMEHTIB Ha PEHTTE€HIBCHKUX 300paXKEHHAX IMIMPOKOTO KIIACy.

[IpakTuHa T1IHHICTH OTPUMAHUX pPE3YJbTATIB JJIs Taly3l MEIHUYHOTO
nprIaI00yAyBaHHS MOJISITAE€ B TOMY, 110 PO3pO0JIeH] B qUcepTalliitHiii poOoTi Mojaeni 1
METOAM MOPQOJIOTIYHOTO aHali3y OIOMEIMYHUX CHUTHAIIB Ta 300pakeHb 3 JIOKAJIbHO
30CEpe/UKEHUMHU  O3HAaKaMH € HayKOBO-METOJMYHOIO OCHOBOIO JJIsi PO3pOOKHU
BIJIMOBITHUX aJTOPUTMIB 1 TporpamMHoro 3a0e3nedeHHs. [IpakTuyHa UIHHICTD
OTPUMAaHMX PE3YNbTATIB TOJSATa€ B HACTYIMHOMY. PO3pOOJEHI CTPYKTypa amapaTHO-
nporpaMHoro komruiekcy peanizamii 6iomeaumunoi CIIIIP Ta anmroputmu peamizartii
MaTeMaTHYHUX METOJMIB 1 MOJeleil; po3po0JeHo TMporpaMHe 3a0e3MeueHHs

MOP(QOJIOTIYHOTO aHaMi3y OIOMEIUYHUX CHUTHAIIB 3 JIOKAIBHO 30CEPEIHKEHUMU
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O3HAaKaMH, SIKE peanizye MeToa MOP(QOJOTIYHOTO aHami3y OlOMEAWYHHUX CHUTHAJIB 3
JIOKQJIbHO 30CEPEIKEHUMHU O3HaKaMH Pi3HOI MPUPOAU HA OCHOBI MOJIEJIe KOPUCHOTO
OJIHOBUMIPHOT'O CHUTHAJIy, pPO3pOOJIEHO TIporpaMHe 3a0e3leueHHs Bizyaizailii
CTPYKTYPHUX €JEMEHTIB OIOMEJMYHMX CHUTHAJIB 3 JIOKATHHO 30CEPEIHKEHUMU
O3HaKaMH B aJbTEPHATUBHOMY IMPOCTOPI O3HAK NpU MOPQOJIOrIYHOMY aHami31
OloMeAMYHUX CHUTHAJIB, PO3pOO0JEHO MporpamMHe 3a0e30edeHHs MIIBHUIINCHHS SKOCTI
Bi3yasizarii uppoBUX PEHTTCHIBCHKUX 300pa)KE€Hb 3a JOTIOMOTOK MOP(HOIOTIYHOTO
aHaJ13y 010MeIMYHUX 300paKeHb 3 JIOKATBHO 30CEPEHKEHUMHU O3HAKAMH.

Pesynprat nmuceptariiiinoi poOOTH BHOPOBAHKEHI y BUITISAL  MOJCIIEH,
QITOPUTMIB 1 MPOTPAMHUX MOJYJIB IS BUPINICHHS 3a/ad MIATPUMKUA TPUAHSTTS
pilieHb B O10MEIMYHUX CUCTEMAX, IO MIATBEPIKYETHCS aKTaMU MPO BIPOBAIKEHHS
HacTymHUX opranizaiiii: @ipma «Pagmip» I AT H/I panioTexHIYHUX BUMIpIOBaHb
JUISL  PO3pOOKM TMpOrpaMHOTO 3abe3nedeHHs MOAYJs MOpPQOJIOTIYHOIO aHali3y
U(POBUX PEHTICHIBCHKUX 300pakeHb IU(POBOTO MamorpapiyHOTO KOMILIEKCY
SYMA (M. XapkiB); TOB «Kommanis TREDEX» nmms po3poOku HpOrpamHOrO
3a0e3neueHHs] Moayas MopdosorivHoro aHammizy enekrpokapuaiorpamam  (EKI)
tpaHcTeneponnoro mudpooro 12-kanampHoro EKI-kommiekcy «Tenekapa» i
KoMmIuiekcy —paniomoHiTopHoro EKI-kontponto «PamioXontep» (M. Xapkis);
HepxxaBHa ycraHoBa «lHctutyr MeauuHoi panionorii im.  C.JII.  T'purop’epa
HarmionanpHoi akagemii Hayk YKpaiHu» aJisi MATPUMKU MPUAHATTS PIIICHh HA OCHOBI
MOpP(OJIOTIYHOTO aHali3y IU(PPOBUX MamMorpaM MpHU JIarHOCTHUII PaKy MOJIOYHOI
3ajo3u (M. XapkiB); KomyHanbHa ycTaHOBa OXOpOHH 3710poB’s «LleHTp ekcTpeHoi
MEIUYHOI JOTIOMOTH Ta MEIUIIMHU KaTacTpo(d» IJis MATPUMKH MPUIHATTS pillleHb Ha
OCHOB1 MOP(}OJIOTIYHOTO aHaNi3y KBa3ineploAnyHuX (1310JI0TTUHUX CUTHAIIB B yMOBaX
HaJlaHHA eKCTpeHoi MmenuuHoi mormomoru (M. XapkiB); kadenpa «OOuHCITIOBaTIbHA
TexHika Ta mnporpamyBaHHs» HTY «XIII» B HaykoBo-gocimigHii pobOTI Ta
HaBYaJbHOMY MpONECI MPU BHUBYECHHI AUCHUIUNH «IIpoeKkTyBaHHS KOMIT IOTEPHUX
CHCTEM MEIUYHOI JiarHOCTUKK» (HaBYajdbHHMU TOCIOHHMK 3 rpudom MOH VYkpainwm),
«O0poOka curHaiiB 1 300paxkeHb», «CHCTeMH MIATPUMKUA NPUUHSTTS pIIIEHb B

MEAMYHINA TIarHOCTHII», a TaKOX B KYPCOBHX 1 JUIUIOMHUX poOOTax CTYAEHTIB 3a



crnerianpHIcTI0O «KoMIT 10TepHa 1HXKEHEPIsI».
Knrwouosi cnosa: 6ioMenuyH1 CUTHAIHM Ta 300paXeHHs, JTOKAIBHO 30CEpEeHKeHI
03HAaKH, MOJIEJb KOPUCHOTO CUTHAIYy, MOpP(}OJOTIYHUI aHami3, OloMeArYHa cHCTeMa

HIATPUMKA TPUAHSATTS PIIICHb.
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A.E. ®unarosa // Bicauk HTY «XIII». — Xapkis: HTY «XIII», 2012. — Ne 38. -
C. 136-141.

10. boitko  I.A. OcHoBHBIE d3Tambl OOpaOOTKM  HM300pPAKEHHUN  TIpH
IPOEKTUPOBAHNN OMOTEXHHUYECKUX CHCTEM B MEIUIIMHCKOM paauosoruu / JI.A. Boiiko,
AW. TloBoposuiok, A.E. ®umatoBa // 30ipHMK HayKOBHX Ipallb XapKiBCHKOIO
yniBepcutety [oBiTpsuux Cui. — Xapkis: XYIIC, 2012. — Bun. 2(31). — C. 85-88.

11. Povoroznyuk A. Design of non-linear filter in the problem of structural
identification of biomedical signals with locally concentrated properties /
A. Povoroznyuk, A. Filatova, Y. Myrgorod // Science Journal of Circuits, Systems and
Signal Processing. — 2013. — Ne 2(3). — P. 85-92.

12. boitko JI.A. Meroa Bu3yalnu3alUd TMATOJOTHYECKUX CTPYKTYp Ha
mammorpammax / JI.A. boiiko, A.E. ®unarora // Bicauk HTY «XI1I». — Xapkis: HTY
«XITI», 2013. — Ne 39 (1012). — C. 9-14.

13. boiiko J[.A. MeTtoa BuU3yalu3alUd MATOJOTUYECKHX CTPYKTYyp Ha
MaMMOrpaMMax ¢ HCIOJb30BaHHeM mocioiHoro Haioxenus /[ JI.A. bBoiiko,
A.E. ®unarosa // Bicauk HTY «XII». — Xapki: HTY «XI1I», 2014. — N6 (1049). —
C. 29-34.

14. TToBopo3utok A.M. IlpoekTupoBaHue HeNMHEWHOro (UIbTpa B 3ajaye
CTPYKTYpHOW  HWACHTH(PUKAIUS  OHMOMETUIIMHCKMX  CHTHAJOB C  JIOKAJIHHO
cocpenoroueHHbiMu npusHakamu / A.U. TloBoposniok, A.E. ®unarosa // Cucremui

nociimkeHHs Ta iHdopmartiitai Texaomorii. — 2014, — Ne 1. — C. 69-80.
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15. boitko JI.A. Pa3paboTka cucTeMbl TOJJEPKKH TNPUHATUS PEIICHUN B
PaauoOJIOTHH TS YITydIleHus Bu3yanu3anuu naronoruii / JI.A. Boiiko, A.E. ®unarosa,
E.A. 3amoxckas // Bichuk HTY «XIII». — XapkiB: HTY «XIII», 2014. — Ne 35
(1078). — C. 29-34.

16. Bboiiko LA, Meton MOBBIIIICHUSA KayecTBa BU3yaJIu3aluu
peHTrenosornyeckux m3obpaxenuii / A.E. ®unarosa, JI.A. boiiko. — Bicauk HTY
«XITI». — Xapkis: HTY «XIII», 2015. — Ne 32 (1141). — C. 19-26.

17. ®unaroBa A.E. KommneHcanusi kpaeBbix 3Q(GEKTOB B METO/E MOBBIIICHUS
KayecTBa BHU3yaIH3allMd PEHTICHOJIOTHYEeCKHX wu300paxenuit / A.E. dunatosa. —
Bicuuk HTY «XIII». — Xapkis: HTY «XITI», 2015. — Ne 33 (1142). — C. 167-174.

18. Povoroznyuk A.l. Design of decision support system when undertaking
medical-diagnostic action / A.l. Povoroznyuk, A.E. Filatova, W. Surtel, A. Burlibay,
M. Zhassandykyzy // Optical Fibers and Their Applications 2015. — 2015. -
Vol. 9816. - P. 981610-1-981610-7; doi: 10.1117/12.2229295.

19. ®dunaroa A.E. Ilapamerpuueckass ONTHMHU3AIMS METOJA IOBBIIICHUS
Ka4yeCcTBa BH3YyaJIM3allMd OMOMEIUIIMHCKUX PEHTTEHOJOTHMYECKUX H300pakeHuit /
A.E. ®unarosa // Cucremu ynpapiiHHs, HaBiramii ta 38’s3ky. — 2015. — Ne 2(34). -
C. 113-115.

20. ®dunaroBa A.E. BpiOop mnapameTpoB MeTO/a MOBBIIMICHHUS KayecTBa
Busyanuzanuun Mammorpamm / A.E. ®unarosa // KubepHeTrka ¥ BbIYHCIUTEIIbHAS
texHuka. — 2016. — Bemm. 183. — C. 25-38.

21. Povoroznyuk A. Development of alternative diagnostic feature system in
the cardiology decision support systems / A. Povoroznyuk, A. Filatova // Eastern-
European Journal of Enterprise Technologies. — 2016. — Vol. 3/9(81). — P. 39-44.

22. dumaroa A.E.  Mopdonornueckas  GuiabTpamus — MOJIYTOHOBBIX
M300paKeHWd HAa OCHOBE JIOKalbHBIX cratuctuk [/ A.E.  ®wumatoBa //
ABTOMAaTU3UPOBAHHBIC TEXHOJIOTHHU U Mpou3BoacTBa. — 2016. — Ne 3(13). — C. 33-39.

23. Filatova A.E. Development of the method of multi-criteria quality
assessment of mammograms designed by SYMA / A.E. Filatova, D.A. Boyko,
S.V. Litvinenko, E.V. Khomenko // Nauka i studia, 2016. — NR 24-7 (161). — P. 45-51.
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24. Povoroznyuk A.l. Research of alternative diagnostic features in intelligent
computer-based cardiological decision support systems / A.l. Povoroznyuk,
A.E. Filatova, O.S. Kovalenko, W. Wojcik, M. Maciejewski, M. Szatkowska,
A. Tuleshova // Przeglad Elektrotechniczny, ISSN 0033-2097, R. 93, 2017. - NR 3. -
P. 125-128.

Hayxosi npayi, siki 3aceiouyroms anpobayito mamepianie oucepmayii

25. ®unaroBa A.E. UccnenoBanue BIMSIHUS MapaMeTPOB aIallTUBHOTO MOPOTa
Ha Ka4yeCTBO CTPYKTYpHOW WIACHTHU(PHUKAIMA OHOMEIUIIMHCKMX CHTHAJIOB [
A.E. ®unaroBa // Marepuanbl MATOH MEXIYHAPOIHOW HAYYHO-TEXHHUCCKOM
koH(pepentmu «IIpobGraembr WHPOpMATUKK W MojenupoBaHus». — XapbkoB. HTY
«XTT1». — 2005. — C. 10.

26. [ToBoposnrok AWM. ApanTtuBHas ¢uibTpanus OMOCHUTHAIOB C JIOKAJIBHO
COCPEIOTOUYCHHBIMHU MMapaMeTPaMu Ha OCHOBE MHOTOKPHTEPHAIILHOTO CHHTE3a MOJACITH
curnana / A.W. IToBopo3sHiok, A.E. ®unatosa // KommnbroTepHble HAYKHA U TEXHOJIOTHH.
Y.2.: cOopHuK  TpymoB  TepBOM  MEXIyHapOAHOW  HAayYHO-TEXHUYECKOM
koH(pepentuu. — benropox: I'mK. — 2009. — C. 224-227.

27. ®unaroBa A.E. MHOrOKpuTepHaIbHBI CUHTE3 MOJICIM CUTHAJIA B 3a/iaue
aJIanTUBHON (PUIBTpAIK OMOCUTHAIOB C JIOKAJTbHO COCPEOTOUYCHHBIMH MapaMeTpaMu
| A.E. ®unaroBa // Marepianu 16 mixxHapomHOT KOH(MEPEHIiI M0 aBTOMAaTUYHOMY
ynpasiiHHIO «ABTomMaTuka-2009». — Yepnisii: Kauru — XXI. — C. 286-287.

28. ®unatoBa A.E. AnmantuBHas (uibTpanus OMOMEIUIIMHCKUX CUTHAJIOB C
JIOKAJIbHO COCPEOTOYCHHBIMH MPHU3HAKAMH B WHTEIUICKTYaJIbHBIX MH(GOPMAIIMOHHBIX
kapauosiorudeckux cucremax // A.E. ®unaroBa // Marepiamun 11 MiKHApOIHOT
HayKOBO-MPAaKTUYHOI KOH(pepeHiii «CoBpeMeHHble HH()OPMAIIMOHHBIE U 3JIEKTPOHHbBIE
texuosorun» (CUIT-2010). — Omeca: OHITY. — 2010. - C. 22.

29. ®unatoBa A.E. ApantuBHas — QuibTpalus — KBa3UIEPHUOIUUYECKUX
OMOMEIMIIMHCKUX CUTHAJIOB C JIOKAJhbHO COCPEJOTOYCHHBIMH TIPU3HAKAMH B
kapauosoruueckux cucrtemax / A.E. ®umatoBa // Marepianmu 17 MiXHApPOIHOI

KOH(epeHIlii 3 aBTOMaTUYHOTO ympaBiiHHsI «ABTomaTtnka-2010». — Xapkis: XHYPE,

2010. - C. 272-273.
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30. ®unaroBa A.E. Meton HenuHeHONW GUIBTpalul OUOMEIUIIMHCKUAX
CHTHAJIOB C JIOKAJIbHO cOCpeoToueHHbIMH Tpu3Hakamu / A.E. ®unatosa // Matepianu
10-i1 MiKHapoJIHOI HAyKOBO-IpakTHUYHOI KOH(epeHuli «[Ipobnemu iHpopmaTuku Ta
mopemoBarus» (I[TIM 2010). — Xapkis — Slara: HTY «XI1I», 2010. - C. 78.

31. ®unatoBa A.E. OO00OIIEHHBII METOJN HENWHEHHOW  (uibTpanuu
OMOMEIUIIMHCKUX CUTHAJIOB C JIOKAJBHO COCPEJAOTOYCHHBIMH MpU3HaKamu /
A.E. ®unaroa // Marepianu MIKHaApOAHOT HAYKOBO-NPAKTHYHOI KOH(DepeHIii
«AKTyallbH1 TpoOJeMu 1HPOPMALIMHUX TEXHOJIOTIM, EKOHOMIKM Ta IpaBa». -
Yepnismi: Kaurn — XXI, 2011. — C. 96-97.

32. ®unatoBa A.E. MeTton CcTpyKTypHOW UACHTU(PUKANMH OUOMEIUIIMHCKUX
CUTHAJIOB C JIOKAJbHO COCPEIOTOYEHHBIMM IIPU3HAKAMHU HAa OCHOBE HEJIMHEWHOU
¢unpTpanuu / A.E. ®unatoBa // Marepianu 12 MikHApOAHOT HAYKOBO-TIPAKTUYIHOT
koH(pepeHuli «CoBpeMeHHbIE HH(POPMALMOHHBIE W 3JEKTPOHHBIE TEXHOJIOTHH»
(CUDT-2011). — Ogeca: OHITY, 2011. — C. 36.

33.boiiko  JI.A. AHanu3  METOAOB  CTPYKTYpHOW  HAEHTU(UKALUU
onomeaumuackux curHaios / JI.A. boiiko, A.E. ®unatoBa // KoMibroTepHble HayKu U
TEeXHOJIOTUU: COOpHUK TpynoB Bropoit MexayHaponHOW HAayYHO-TEXHUYECKOU
koH(pepenuuu. — benropoa: OO0 «I'uK», 2011. — C. 545-548.

34. boiiko I.A. CtpykTypHas uaeHTU(DUKAIUS OMOMEIUIIMHCKUX CUTHAJIOB Ha
ocHOBe BeliBieT-ipeodpasoBanus / J.A. boiiko, A.E. ®unarosa // Matepianmu 11-ii
MixHapoaHOT HayKOBO-IpakTHU4HOI KoH(pepeHuii «[Ipobnemu iHpopmaTuku Ta
moaemoBants» (ITIM 2011). — Xapkis — Slara: HTY «XTIII», 2011. - C. 8.

35. Povoroznyuk A. Generalized method of nonlinear filtering of biomedical
signals with locally concentrated signs / A.Povoroznyuk, A. Filatova // Marepiamu 11-i
MDKHApPOJIHOT HAYKOBO-TEXHIYHOI KOH(epeH i «CydacHi mpoOIeMu palioeieKTPOHIKH,
TeNIeKOMYyHiKalliii, komm torepHoi imkeHepii (TCSET’2012)». — JIsBiB — CnaBchbke:
Harionanbuuit yHiBepcuteT «JIbBiBchbKa nonitexHika», 2012. — C. 203.

36. IloBopo3niok A.M. OO00OmIeHHBIH METOA HEIMHEeWHONW (QUIbTpalid B
3aa4e CTPYKTYpPHOH WACHTU(DUKAIMA OHMOMETUIIMHCKUX CHUTHAJIOB C JIOKAJIbHO

cocpenoroueHHbIMU Tipu3Hakamu / AWM. TloBoposuiok, A.E. ®unarosa // Marepianu
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14-it  MixHapoaHOI HayKOBO-TeXHIUHOT KoH(pepeHiii «CucTeMHHI aHami3 Ta
inpopmarriitai Texuosorii» (SAIT 2012). — K.: HHK «ITICA» HTYYVY «KIlI», 2012. —
C. 221-222.

37. boiiko I.A. O030p METOIOB CETMECHTALMH MEAMUIUHCKUX H300pakeHuii /
J.A. Boiiko, A.E. ®unaropa // Indopmariiini TeXHOJIOrI: HayKa, TEXHIKa, TEXHOJIOT1s,
ocBiTa, 370poB’s: Tesu pomoBiged XX MiKHApOAHOI HAYKOBO-TIPAKTUYHOI
koHpepentii (MicroCAD-2012), Y.I1I. — Xapkis: HTY «XIII», 2012. — C. 70.

38. ®unartoBa A.E. Ilpumenenue BeiiBieT-nmpeoOpa3oBaHus JUisl CTPYKTYpPHOR
uAeHTU(UKAMY  OMOMEIUIIMHCKUX CHUTHAJOB C JIOKAJIbHO COCPEIOTOYCHHBIMU
npusznakamu /| A.E. ®unarosa // Matepianu 13 MikHApoaHOT HAyKOBO-TIPAKTUYHOT
koH(pepeHuii «CoBpeMeHHbIE HH(POPMALMOHHBIE W BJEKTPOHHBIE TEXHOJIOTHH»
(CU3T-2012). — Opeca: OHITY, 2012. - C. 112.

39. ®unaroBa A.E. [IpoekTupoBaHMEe CHUCTEMBI TOIIACPKKUA TMPUHATHS
pellleHnii Ha OCHOBE HEUYCTKUX HehpoHHBIX cereil / A.E. dunartosa, J[.A. Nankun //
Marepianun  12-it  MixHapogHOi HayKOBO-TIPaKTHYHOI KoH(epeHiii «IIpobnemu
iHpopmatuku Ta MmonemoBanus» (I1IM 2012). — Xapki — Sara: HTY «XI1I», 2012. -
C. 83.

40.Burtsev M. Design of Computer-Based Intelligent Support Decision
Systems for Medicine / M. Burtsev, A. Povoroznjuk, O. Povoroznjuk, A. Filatova //
Marepianu 12-i mixkaapoaHoi HaykoBo-TexHIUHOI koH(pepeniii «CADSM 2013». —
JIeBiB — Ilonsna: HamionanpHuii yHiBepcuteT «JIbBiBChbKa mnomiTexHika», 2013. —
C. 45-52.

41.TloBopo3utok A.M. CuHTe3 00O0OIIEHHOTO peIIaroiero IpaBwiIa s
CTPYKTYpHOW  HMIASHTH(PUKAIUU  OWOMEIUIMHCKUX  CHTHAJIOB C  JIOKAJIbHO
cocpenoroueHHbiMU TipusHakamu [ A.W. TToBoposuiok, A.E. ®unarosa // Matepianu
15-i1 MixHapoAHOI HAyKOBO-TE€XHIYHOiI KOH(pepeHlii «CucTeMHUN aHami3 Ta
iHpopmariitai TexHosori» (SAIT 2013). — K.: HHK «ITICA» HTYVY «KIII», 2013. -
C. 311-312.

42. GunatoBa A.E. OueHka KayecTBa CTPYKTYpPHOM HJEHTU(DUKAIUU

6I/IOMCILI/IHI/IHCKI/IX CUTHAJIOB C JIOKAJIbHO COCPCAOTOYCHHBIMHU IIPU3HAKAMH Ha OCHOBC
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HenuHeHoro ¢uabtpa / A.E. ®unarosa // Marepiamu 14 MiXHApOIHOI HAyKOBO-
npakTuaHOl KoH(epeniii «CyuacHi indopmariiiiai Ta enekrponni trexuonorii» (CIET-
2013). — Opeca: OHITY, 2013. — C. 34-37.

43. dunatoa A.E. Bribop moneneit moyie3HOTO CUTHANA ISl CTPYKTYpHOU
uAcHTU(UKAIMKY  OMOMEIUIIMHCKUX CHUTHAJOB C JIOKAJIhbHO COCPENOTOYCHHBIMU
npusHakamu |/ A.E. ®unaroBa // IndopmariiiHi TexHONOrI: Hayka, TEXHIKa,
TEXHOJIOTis, OcCBiTa, 370poB’s: Te3m nmomoBigedt XXI MibKHaApoIHOT HAyKOBO-
npaktnyaoi koHpepenmii (MicroCAD-2013), Y.II1. — Xapkis, HTY «XIII». — C. 124.

44. @unatoa A.E. DKcnepuMeHTallbHas MPOBEpPKA KadyecTBa CTPYKTYPHOMH
uAeHTU(UKAIMY ~OMOMEIUIIMHCKUX CHUTHAJOB C JIOKAJIbHO COCPEIOTOYCHHBIMU
NpU3HAaKaMu Ha OCHOBe HenuHelHoro ¢wibtpa / A.E. ®unarosa // Marepianu 13-ii
MDKHApPOJIHOT HAyKOBO-TIpakTU4YHOi KoHpepeHnmii «[Ipobremu iHpopMaTtuku Ta
mogemoBanHsa» (I[TIM 2013). — Xapkis — Snra: HTY «XII», 2013. - C. 73.

45. Boyko D. The Imaging Method of Pathologic Structures on Mammograms
Using Layerwise Overlay / D. Boyko, A. Filatova, A. Povoroznjuk // Matepianu 12-i
MixHapoiHo1 HayKOBO-TEXHIYHOI KoH(pepeHii «Cy4acHi npobiemMu
paioeIeKTPOHIKH, TeIeKOMYHiKallii, komm’rorepHoi imkenepii (TCSET 2014)». —
JIsBiB: HamionanbHuii yHiBepcuteT «JIbBiBChbKa nogitexHika», 2014, — C. 745-747.

46. GunatoBa A.E. OO00OuIEHHBI METOA CTPYKTYPHOU HIEeHTU(DUKAUU
OMOMEIMIIMHCKUX CHUTHAJOB M H300paXEHUl C JIOKAIbHO COCPEIOTOYCHHBIMU
npusHakamu |/ A.E. ®unaroBa // IudopmariitHi TexHONOTI: Hayka, TEXHIKa,
TEXHOJIOTisI, oOcBiTa, 3a0poB’s: Te3m momomimert XXII MikHAPOAHOI HAYKOBO-
npaktuaHoi koHpepeniii (MicroCAD-2014), Y.III. — Xapkis: HTY «XIlI», 2014. —
C. 125.

47. dunatoBa A.E. Meton CTpyKTypHOU HIAeHTHU(DUKAIUN OUOMETUITTHCKHUX
CUTHAJIOB W W300paXCHUH C JIOKAJTBbHO COCPEAOTOYCHHBIMHU TpU3HaKamu [
A.E. ®unarosa // Marepianm 16-ii MixkHapoaHOi HayKOBO-TeXHIYHOI KOH(DepeHIii
«Cucremauii aHai3z ta iHopmariiiai Texnonorii» (SAIT 2014). — K.: HHK «ITICA»
HTVYYVY «KIII», 2014. - C. 273-274.

48. dunatoBa A.E. MeTton CTpyKTypHOU HIAEHTU(GUKAIMN OUOMETUITTHCKUX



13

U300paKeHU C JIOKAJIbHO cocpeaoToueHHbiME mnpu3Hakamu / A.E. ®umatosa //
Martepiamm 15  MDKHApOAHOI  HAayKOBO-TIPAkTUYHOI  KoHpepeHmii  «CydacHi
iHpopmaniriHi Ta enekrponHi TexHosorii» (CIET-2014). — Opneca: OHITY, 2014. -
C. 20-21.

49. Boyko D. Development of the Modules of the Decision Support System for
Structural Pathology Visualisation in Mammography / D. Boyko, A. Filatova // Te3u
nonoBigeir XXII Mixnapoanoi konpepeniii «KoHTponb 1 ympaBiaiHHS B CKIATHUX
cucremax» (KYCC-2014). — Binnung: BHTY, 2014, — C.192.

50. ®unatoa A.E. [IpoexkTupoBaHNE MHTEIICKTYyaJbHBIX CUCTEM TOIJIEPIKKU
OPUHATHSA pEIIeHuH B MEAMIMHE Ha OCHOBE MOP(QOJOTHYECKOro aHaju3a
OMOMEIMIIMHCKUX CUTHAJ0B M u3oOpaxenwii / A.E. ®unarosa // Marepiamn 14-i
MDKHApOJIHOT HAyKOBO-TIpakTU4HOi KoHpepenmii «[Ipobremu iHpopMaTuku Ta
mopemoBanHsa» ([1IM 2014). — Xapkis — Snra: HTY «XI1I», 2014. — C. 13.

51. ®unatoa A.E. Iludpomas o00paboTka MamMmorpamMM B MEAUIIMHCKUAX
cucTeMax moanaepku mpuHatus pemennid /[ A.E. ®umaroBa // Martepianm
MIKHApOJHOT HayKOBOi KOH(pepeHli «IHTeneKTyallbHI CUCTEMU MPUUHSATTS pilleHb Ta
npobiem obuucmoBaabHoro intenekty» (ISDMCI’2015). — Xepcon — cmT. 3ani3Huii
[Topt: XHTY, 2015. - C. 216-218.

52. ®unatoBa A.E. WccnemoBanue mapamMeTpoB Mods  (PpakTadbHBIX
pasMEpHOCTEH TMpH aHamM3e MEOUIMHCKUX wu3o0pakennii / A.E. ®dwumartosa,
WN.B. Kanyrun // IndopmariiiiHi TeXHOIOril: Hayka, TEXHiKa, TEXHOJOIis, OCBITa,
s3nopoB’s: Tesu momomigeirt XXIII mikHapogHOT HAyKOBO-PAKTHYHOT KOH(pepeHIii
(MicroCAD-2015), Y.III. — Xapkis, HTY «XIII». - C. 71.

53. ®unaroBa A.E. Ilporpammublii  MOAYJb  MOBBIIIEHUS  KayecTBa
BU3yaJIU3aI[MK PEHTreHOJornueckux u3oopaxenuii / A.E. ®dunarosa // Matepianu 17-
i MixHaponHOi HayKOBO-T€XHIYHOI KoH(pepeHuli «CucteMHui aHam3 Ta
iHpopmariitai TexHosori» (SAIT 2015). — K.: HHK «ITICA» HTYYVY «KIII», 2015. —
C. 175-176.

54. ®unaroBa A.E. IlpoexkTupoBaHue JByMEPHOrOo HEJIMHEWHOTo (UiIbTpa Ha

OCHOBE pacyeTa (QpakTadbHBIX pa3MepHOCTEeH i1 MOP(OJIOTHYECKOTO aHaIu3a
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mammorpamm / A.E. ®unatosa // Matepianu 15-i Mi>KHapOIHOT HAYKOBO-ITPAKTHYIHOT
koHpepentii «IIpodmemu indhopmaTrku Ta moaemoanus» ([1IM 2015). — Xapkis —
Opneca (Kapanino-byras): HTY «XIII», 2015. - C. 12.

55. Povoroznyuk A.l. Optimization of Parameters of the Visualization Quality
Improvement Method of X-Ray Images / A.l. Povoroznyuk, A.E. Filatova //
Martepianu 13-i Mi>KHapOJHOI HAayKOBO-TeXHIUHO1 KOH(epeHii «CydacHi npobdieMu
paIioeNeKTPOHIKH, TeJIeKOMYHiKalii, koM torepHoi imkenepii (TCSET 2016)». —
JIsBiB — CnaBcbke: HanionanbHuil yHiBepcutTeT «JIbBiBChbKa mogiTexHika», 2016. —
C. 770-773.

56. ®unaroBa A.E. Pa3paboTka cucTembl aqbTEpPHATHUBHBIX JUATHOCTUYECKUX
NPU3HAKOB B WHTEJUIEKTyaJIbHBIX KOMITBIOTEPHBIX KapAHOIOTHYECKUX CHUCTEMax
nojaepkku npuHsaTas pemeHuir /| A.E. ®unaroBa // Marepiamu MiKHApOAHOT
HayKOBOI KOH(pepeHlii «IHTeneKkTyanbHl CHUCTEeMHM HPUUHATTS pillleHb Ta MNpoodiieM
obuncroBaibHoro iHtenekty (ISDMCI’2016). — Xepcon — cwmr. 3amizuuii [lopt:
Bunasaunrso I1I1 Bumemupcrkuii B.C., 2016. — C. 224-226.

S57. ®unaroBa A.E. Busyanuzanus  aJbTEpPHATUBHBIX  JUArHOCTHYECKUX
NPU3HAKOB B HMHTEIUICKTYAJIbHBIX KOMIIBIOTEPHBIX KaAPAHOJIOTHYECKHX CHUCTEMaxX
noepxku npuaatus pemenuii / A.E. @unartosa // Indopmariiini TexHOJOTIT: HayKa,
TEXHIKa, TEXHOJIOT1s, OCBITa, 3M0poB’s: Te3u momnoigert XXIV MixkHApOIHOT HAYKOBO-
npaktruyHoi KoHpepentii (MicroCAD-2016), Y.I11. — Xapkis, HTY «XIII». — C. 57.

58. OGunatoBa A.E. MHccnemoBanue anbTEpHATUBHBIX —JIMAarHOCTUYECKUX
NPU3HAKOB B HHTEIUICKTYaJIbHBIX KOMITBIOTEPHBIX KapIUOJIOTHUYECKUX CHCTEMax
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ABSTRACT

Filatova A.E. Methods and means for decision support in medicine based on
the morphological analysis of biomedical signals and images. — Qualification scientific
work on the rights of manuscript.

The dissertation for getting scientific degree of Doctor of Technical Sciences
on specialty 05.11.17 - Biological and Medical Devices and Systems. — National
Technical University «Kharkov Polytechnic Institute», Kharkov, 2017.

The dissertation is devoted to the solution of the actual scientific and applied
problem of the development of theoretical foundations and decision support means in
the design of biomedical systems based on the morphological analysis of biomedical
signals and images with locally concentrated features using consistent morphological
filtering that takes into account explicitly or implicitly models of useful one- and two-
dimensional signals.

The generalized model of the instrumental examination process of the patient
as a set of functional, informational, structural and mathematical models was
developed. The halftone morphological filter on the basis of local statistics which
implicitly takes into account the model of a useful two-dimensional signal was
developed. The generalized method for the morphological analysis of biomedical
signals with locally concentrated features using a multichannel matched morphological
filter was developed. The criterion for evaluating the quality of the morphological
analysis method of biomedical signals with locally concentrated features on the basis
of a synthesized multichannel matched morphological filter was developed. The
system of alternative diagnostic features in the morphological analysis of biomedical
signals with locally concentrated features taking into account the model of a useful
one-dimensional signal and the properties of the detecting function of matched
morphological filter was developed. The mathematical model of a digital X-ray image
that takes into account the visualization features of biological objects and their
structural elements was developed. The method for improving the quality of
visualization of biological objects on X-ray images of a wide class was developed on

the basis of the morphological analysis of biomedical images with locally concentrated
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features. The objective integral criterion for assessing the quality of visualization of
biological objects and their structural elements on medical low-contrast grayscale X-
ray images was developed. The structure of the generalized biomedical decision
support system as well as the software for modules of morphological analysis of
biomedical signals and images with locally concentrated features were developed. The
adequacy of the developed methods of morphological analysis in the processing of real
biomedical signals and images was checked.

The scientific novelty of the results is that the complex approach to the solution
of the scientific and applied problem of increasing the efficiency of functioning of
biomedical decision support systems on the basis of the morphological analysis of
biomedical signals and images with locally concentrated features using models of
useful signal was first proposed, justified and applied. The main results of the
performed work are:

— the theory of morphological analysis of data was further developed, which
consists in the development of a single formalized approach to the morphological
analysis of a set of biomedical signals and images with locally concentrated features,
which allowed to take into account the characteristics of the processed biomedical
signals and images in the form of useful signal models;

—the methods of system analysis were further developed, which consist in
constructing the generalized model of the instrumental examination in the form of the
set of functional, informational, structural, and mathematical models, allowing to
identify the main sources and flows of information, critical stages of processing
diagnostic information for the purpose of improving the effectiveness of instrumental
examination of patients;

— for the first time, the mathematical model of instrumental examination of a
patient was developed in the form of a set of sets of patient data, recorded biomedical
signals and images with locally concentrated signs, diagnostic features, their values
and ranges, a symptom complex, diagnoses, fuzzy diagnostic conclusions,
recommendations, and correspondences between these sets, which is made using

formalization of knowledge, which are formed as a result of processing of digital
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biomedical signals and images with locally concentrated features, which allowed to
formalize the problem of the morphological analysis of biomedical signals and images
with locally concentrated features;

— for the first time, the formalization of the task of matched morphological
filtration of biomedical signals and images with locally concentrated features was
made, which allowed to develop morphological filters, taking into account the models
of useful signals, to solve both problems of recognition and localization of objects of
biomedical signals and images with locally concentrated features and problem of
improving the visualization quality of biological objects and their structural elements
on X-ray images;

— for the first time, the method of grayscale morphological filtering based on
local statistics was developed that takes into account the statistical characteristics of a
useful two-dimensional signal in a window without the need for knowledge of the law
of distribution of pixel brightness values, as well as the type and method of imposing
the noise component, which made it possible to use the developed filter for both noise
reduction problems and solution of problems of morphological analysis of biomedical
images with locally concentrated features;

— for the first time, the method of morphological analysis of biomedical signals
with locally concentrated features was developed, which is based on matched
morphological filtration, which made it possible to perform the detection of structural
elements of biomedical signals with locally concentrated features using various models
of the useful signal;

— for the first time, the presentation of structural elements of biomedical signals
with locally concentrated features in the alternative feature space at the morphological
analysis of biomedical signals in the form of hodographs was proposed, which, in
contrast to the traditional view, provides additional diagnostic information by
visualizing not only the structural elements adopted in medical practice, but an
alternative structural elements that are not analyzed in the course of classical
diagnostics, which ultimately improves the quality of diagnostics during the

instrumental examination of a patient;
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— the mathematical model of the image of the structure of the mammary gland
on a digital mammogram is improved, in which in addition to the components
characterizing the structure and average intensity of the shadows of the visualized
tissues, the component characterizing the unevenness of the background is taken into
account, which made it possible to generalize the mathematical model to X-ray
biomedical images with locally concentrated features and take into account not only
physics of the process of recording X-ray images, but also a generalized scheme for
their description;

—the IMRI method of morphological analysis of biomedical images with
locally concentrated features was developed, in which, in contrast to the decomposition
method of quality improvement of visualization of anatomical and pathological
structures on digital mammograms, the developed grayscale morphological filter based
on local statistics is used to approximate the background component, automatic
adjustment of the parameters of the method depending on the statistical characteristics
of X-ray images and compensation of edge effects on the «tissue-background» border
is performed, which allowed to solve the problem of quality improvement of
visualization of biological objects and their structural elements on X-ray images of a
wide class.

The practical value of the obtained results for the field of medical instrument
making lies in the fact that the models and methods of morphological analysis of
biomedical signals and images with locally concentrated features developed in the
dissertation work are the scientific and methodological basis for the development of
appropriate algorithms and software. The practical value of the results obtained is as
follows: the structure of the hardware and software complex for implementing the
biomedical decision support system and algorithms for implementing mathematical
methods and models are developed; the software of the morphological analysis of
biomedical signals with locally concentrated features is developed, which realizes the
method of morphological analysis of biomedical signals with locally concentrated
features of various nature on the basis of models of a useful one-dimensional signal;

the software for visualization of structural elements of biomedical signals with locally
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concentrated features in an alternative feature space at the morphological analysis of
biomedical signals is developed; the software of quality improvement of visualization
of digital X-ray images using morphological analysis of biomedical images with
locally focused features is developed.

The results of the dissertation work are implemented in the form of models,
algorithms and software modules for decision support tasks in biomedical systems,
which is confirmed by the acts on the implementation of the following organizations:
the company «Radmir» of subsidiary of the joint stock company of the Research
Institute of Radio Engineering Measurements for the development of software of the
morphological analysis module of digital X-ray images for the digital mammography
complex SYMA (Kharkiv); LLC «TREDEX Company» for software development of
the module for the morphological analysis of electrocardiograms (ECG) of the
transtelephonic digital 12-channel ECG-system «Telecard» and the radio monitoring
ECG-monitoring complex «RadioHolter» (Kharkiv); State institution «Institute of
Medical Radiology named after S.P. Grigoryev of National Academy of Sciences of
Ukraine» for decision support on the basis of the morphological analysis of digital
mammograms in the diagnosis of breast cancer (Kharkiv); Municipal institution of
healthcare «Center for Emergency Medical Care and Disaster Medicine» for decision
support on the basis of morphological analysis of quasi-periodic physiological signals
in conditions of providing of emergency medical care (Kharkiv); Department of
«Computer Engineering and Programming» NTU «KhPI» in research and teaching
process in the study of disciplines «Designing computer systems for medical
diagnostics» (manual with the stamp of the Ministry of Education and Science of
Ukraine), «Signal and image processing», «Decision support systems in medical
diagnostics», as well as in the course and diploma work of students in the specialty
«Computer Engineering».

Keywords: biomedical signals and images, locally concentrated features, useful

signal model, morphological analysis, biomedical decision support system.
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