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METO/ BU3YAJIN3AIIMU TATOJOTHYECKHUX CTPYKTYP
HA MAMMOTPAMMAX

Paccmotpens! Metoasl nudpoBoil ¢uiibTparmu MamMMorpamm. OmpenerneHsl 0COOCHHOCTH
BIMSHUSL PA3IMYHBIX BHIOB (DMIBTPOB HAa METOIbl HAXOXKICHHUS TIPAaHUIl [ATOJOTHH Ha
Mammorpammax. IIpemnoxer moaubuuupoBannslii Meroq Cobenst 1 uudpoBoil GUIbTPALHH ISt
YIy4LICHHS BU3yaJIM3alliU [IATOJIOTUK Ha MaMMmorpammax. Min.: 3. Bubmworp.: 9 Hass.

KuoueBble ciioBa: mupoBas (puiibTparusi, MaMMOTpaMMa, METO/] HaXOXK/ACHHS TPAHHLL.

HocTtanoBka mpo6Jemsl. Ha ceromusmHuii neHp HAOMIOZAaeTCS pPOCT
KOJMYeCTBa OOJIbHBIX PaKOM MOJIOYHOMW >KeJe3bl, T0OITOMY BBISBICHHE 3TOTO
3a00JIeBaHMs Ha PaHHUX CTaJMIX SBISETCS BaXXKHOHW 3aiauedl B menuiuue [1].
CymiecTByeT psii 0OClIeJOBaHMIA, KOTOPHIE MOMOTAlOT BBHISIBUTH MATOJIOTHUH
MOJIOYHOM  JKeJIe3bl:  yIBTPa3BYKOBOE  HCCJICJOBaHHE, MaMMorpadus,
kommbiorepHas Tomorpadus  (KT), KT ¢ xonTpactupoBanmem. U3
BBIIICTICPCUUCIICHHBIX ~METOZOB Mammorpadus o0JagaeT JIOCTaTOYHOU
WHPOPMATUBHOCTHIO, OCOOCHHO Ha paHHMUX 3Tamax HaXOKICHHS MATOJIOTHU
MoouHo# xkene3sl (MIK), sBisercs Hanbosaee 0€30mMacHBIM U CPaBHUTEIHHO
HemoporuM MetoioM. [103ToMy co3gaHne CHCTEMBI aHaJI3a MAMMOTPaMM ISt
MOMOIIM TIOCTAHOBKH [HArHO3a Bpady-MaMMOJIOTY SBIISAETCS aKTyaJbHOU
3ajaveil.

AHaymm3 JmTeparypbl. Ha ceropssiuHuil AeHb CYHIECTBYET DSk
CUMIITOMOB, KOTOpbI€ IOMOTAIOT  BBIABUTH  OTKIOHeHWss B MXK.
Mammorpadust — pa3fgen  MEAWIMHCKOW  JAMArHOCTHKH,  3aHHMAIOIIHIACS
HEUMHBA3UBHBIM HCCJEAOBAaHUEM MOJIOYHOW JKeJe3bl, NPEUMYILIECTBEHHO
>KeHCKOM [2]. JlaHHBIH MeTon MO3BOJISIET HE TOJBKO ONPENENIUTh HalIU4yue
u3MeHeHnd B TKaHAX MJK, HO W OUEHUTh HX pa3Mepbl, XapakrTep,
pacmpocTpaHeHHOCTh. [Ipm MaMMmorpaduu CyIecTByeT IBa OCHOBHBIX
MpU3HAKAa HAIAYHS paka: MUKPOKANBIWHATH W/Win yrutoTHeHus [3]. JanHas
paboTa HampaBlcHa Ha WCCJICIOBAHUS METOJOB (IIBTPAINH, OIMpPEICICHUS
TPaHWI] W  YJIYYIIEHUS  KadecTBa  HW300pakeHWsl Ui  IMTOBBIIICHUS
JIOCTOBEPHOCTH OIPENIEIICHHSI MaTOJIOTUH Ha MAMMOTpaMMax.

MeTonbl  TOBBIMIEHUS KayecTBa  BH3yaJM3alldd  MATOJOTHYECKHX
CTPYKTYP COCTOUT M3 CIEAYIONMUX dTanoB [4]:

1. ITpeno6paboTka — BKITIOYaeT B cedst 6a30Bbie PyHKIMH 151 00paboTKH
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n300paKeHHS: TIOBOPOT, 00pe3Ka N300paskeHNs, HaCTPOifka 000PYIOBaHMS.

2. Owunbrpanus/ymydnieHue — (QUiIbTpanus Hamboyee CYIEeCTBEHHBIN
JTar, KOTOPBI COCTOMT W3 JABYX 3anady. llepBas 3amaua BKIOYaeT B ceOs
YMEHbBIIICHHE TOMEX U BBUIBICHHE TMOJIE3HOrO CcHUrHama. Bropas 3amada
JIAHHOTO dTalla — B HAUMEHBIIEH CTENeHN MCKA3UTh MCXOAHBIE N300paKeHHS.
Jlanee ocTaHOBHMCS Ha JAHHOM dTare 6osee moapooHo.

3. CermeHTast — OCHOBHAS 3ajJlaya dTalra CerMEHTalMU 3aKJII0YacTcs B
0OHApy>KEHUH OJHOPOJHBIX 00JacTeill Ha M300paKeHHH, KOTOPBIC 00JaNaroT
o0IIMMH XapaKTepUCTHKaMH, cBOHcTBaMH. CyYIIECTBYET pa3iNYHBIE METOJBI
CEerMCHTALMU, WX MOXHO KIAacCCH(UIMPOBATh CICAYIONIMM 00pa3oM:
MOPOTOBBIE  METOJBI, HapallMBaHWe oOnacTeid, BBIACICHHE TIPaHMUII,
TEKCTYPHBIE METOBI.

4. Pacrio3HaBaHue — CIYXKUT Uil OTHECEHHs BBIJCICHHBIX 00NacTeil K
TOMY WIIH HHOMY KJIaccy.

Jdust  peuieHusl 3aaddl  BU3yalHM3allMd  IATOJOTHYECKHX CTPYKTYP
HEOOXOAMMO HWCmoiab3oBaTh 1 — 3 9Tamel  00pabOTKH, KOTOPBIE
paccMarpuBaroTCs B JaHHO# paboTe.

Henbro naHHOW cTaThu sABNSETCA pa3paboTKa MeTojAa YIydlICHHS
KauecTBa  BH3YyaJM3allMM  MATAJOTMUECKHX CTPYKTYp Ha  LU(PPOBBIX
MaMMOTrpamMMax Ha OCHOBE LU(PPOBOH (HHIbTPALIUH.

Hu¢gpoBas MamMmorpamMma — 5TO IBYMEpPHBIH IHUCKPETHBIH HabOp,
3JIEMEHTHI KOTOPOTr'0 HaxoJiTcsl B ananazoHe oT 0 1o 255 OTTEeHKOB ceporo
(puc. 1). 3amaua aHasM3a MaMMOTpaMM CTOMT B OOHApYKEHUH Pa3IMdHOTO
poJa MAaTONOTHH: OMYXOJIM, YIUIOTHEHHS, MHMKpPOKAJIBI[MHATHI, KOTOpBIE Ha
MaMMorpamMmmax HaXO0JATCs B BBICOKOYaCTOTHOM COCTaBIAOLIEH
N300paKeHHH.

Puc. 1. MaMMorpamMmsl oImyxoJiei ¢ MUKpOKabIIHHATAMH
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CranmapTHBIE TIOOXOIBI K OOHapyxeHuto rpanun (omepatopsl Cobes,
IIpronta, PobGerca, merom Kammm) [5] Ha Mammorpamme He HJarOT
YZIOBIIETBOPHUTEINIBHBIE PE3YJIBTATHI AJISI HAXOXKICHHS TTaTONOTHH.

AHanu3 U300pakeHMH MOKa3aj, YTO Ka4eCTBO BU3yaIHM3aIlMH ITATOIOTHH
HU3KOe M3-3a mIyma. [losToMy Ui yiIydIneHHs KadecTBa H300paKEHHS
MPUMEHSIOTCS CTaHAAPTHBIE METOABI (PUIBTPALH MCXOJHOTO M300pa’keHHMS.
Jns nccnenoBanus 3p¢dexTa GUAbTpanuyu ObLI BBIOpaH METOJ MEIWaHHOU
¢unbTpanmu [6] n obocHOBaHa ameptypa sapa 7X7, KOTOpas COCTaBiseT
cpezHee 3HaueHHE pasMepa apredakrta Ha MaMMorpamme. MeTozbl, KOTopble
ObUTM pacMOTpPEHBI BBIIIE, HE Nalli IMPAaKTHYECKH HHUKAKOIro YIyYIICHUS B
pesynbrartax. [Ipu gocratouno 3¢)(eKTHBHON GUIBTPALIMU IBOB HPOUCXOIUT
CrIa)XMBaHME HE TOJILKO apTe(akToB, HO M MHUKPOKAJIbIIMHATOB, CHEKTP
KOTOPBIX COBMAJAacT C HMITyJbCHBIMH IIOMEXaMH, YTO HEIOIMYCTHMO IIpH
aHanu3e MaMMmorpamMM. UroOBl  CHM3UTH  CIVIAXKMBAIOIEEe  JCHCTBHE
MeIuMaHHOTO (uiIbTpa Ha BBIICICHUS KpaeB MATOJOTHH, aBTOPaMH
NpPeIOKEHO  Mepel  STaloM  MEAWAaHHOW  (uibTpanuedl  BBIOIHUTH
JIOTIOTHUTENBHYIO0 (DPUIIBTPAIMIO MOBBIMIECHNS YETKOCTH TPAHUIl JUIT MEJIKHX
KOMIIOHEHTOB Mammorpamm [7]. [msa storo OBUIM TpOAaHATH3UPOBAHBI
pa3nuyHble  BUABI  (UIBTPOB:  BBICOKOYACTOTHBIE,  HH3KOYACTOTHBIE,
MOJIOCOBBIE.

Hcnonb3oBaHue BBICOKOYACTOTHHIX (uiibTpoB (PBY) ¢ paznuyHbIMU
sOpaMH  TI03BOJIMJIO  YJYYIIUTh JalbHedlee HaxoXICHHE OOBEKTOB
naToJoruaeckux cTpykryp [8]. OmHako nocneaoBareiabHoe npuMenenne GBY
NpUBENIO K  3allyMJIEHUI0O  Mammorpammbel. [loatomy — mpemioxkeHo
UCIIONIb30BaTh HOBOE S1JIpO, KOTOPOE COCTONT M3 CyMMBI ABYX sinep OBY:

1 -2 1 0 -1 0 1 -3 1
-2 5 -2|+/-1 5 -1{=/-3 10 -3
1 -2 1 0 -1 0 1 -3 1

[omyuennsrit GuipTp OBLT TMpUMEHEH K 00padOTKe M300paKEHHM, UTO
JIaJl0 BO3MOXKHOCTb YBEJIWYHTH PE3KOCTh MATOJIOTHH M YCHJIMTH TPAaHHII
o0bexToB. Ha cnenyromem srane Obuta MpUMEHEHA MeIMaHHas QUIBTPALIUS C
aneptypoit 7x7. Metoasl Kanun u Poberca He ganu MpakTHYECKH HUKAKUX
pe3yapTaToOB, IOTOMY HE NpUBeACHBI Ha puc. 2. JluHeiHOoe
KOHTPACTUPOBaHHUE JAE€T BO3MOXKHOCTH YBEIMYUTh AWHAMUYECKHH IHATa30H
n300pakeHns, yiydimas BH3yanm3anuio un3obpaxkeHms. Ho  mgaHHBIE
QITOPUTMBI TPUBOJAT K CIIOKUBAHUIO PE3KUX IEPenagoB  SIPKOCTH
n300paKeHUH, YTO yXyamaeT paboTy (UIBTPOB HAXOXKIACHHWS TPAaHUI[ U
SIBJISICTCS HEJOIYCTUMBIM JIsl 00pabOTKM TAaHHOTO BHIa U300paxenuit [9].
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i

6 MeToz[ Cobenst

Puc. 2. Pe3ynbTaThl METOJa HAXOXKACHHS TPAHHUI] [TOCIIE BBICOKOYACTOTHON 1
Me/IMaHHOM (GUIIbTpaliK (HHBEPCHBIE H300PaKCHHS)

Tak e aBTOpamu mpeanoxeHa Mmoaudukaims omneparopa Cobens,
KOTOpasi Jaja BO3MOXXHOCTh YCHJIHTH Kpas OOBEKTOB M MEpenaibl I'PaHHIIL.
Ipennaraercst BBectn Koddduiment ycuienus K e€[1,5], mpu stom eciu

K =1, to oneparop Cobesst npumensiercs: 6e3 namMeneHui (puc. 3):

-1 -2 -1 -1 0 1
G,=K:{0 0 0/ G,=K:|[-2 0 2],
1 2 1 10 1

rae G,, G, — mMozneprusupoBanHbIe spa oneparopa Cobdens.

Ha puc. 3 npuBenes! pe3ynbraTtsl 00pabOoTKN M300paKEHUH C MTOMOIIBIO
MoupuIpoBaHHOTO onieparopa Coberns.

Omneparop Colenst  NPUMEHUM  JIMIIb K  OTQMIBTPOBAHHOMY
M300pOKEHNWI0  HAa  3aBeplUalOIeM  JTame  MOCJe  HCIOJIB30BaHUS
npemtoxkeHHoro ®BY u meauanHON GUIBTPALMK C anepTypoi 7% 7, 9ToObI He
YCUJINTH IOMEXH U LIYMBI.
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6 Meton Cobenst ¢ MoudUIIUPOBaHHEIM onepaTtopom, K=5

Puc. 3. Pe3ynbrarsl MeTO10B HaXOXKACHHS TPAHUI] MOAU(DHUIIMPOBAHHEIM OIIEPaTOPOM
Co6ens nocne ®BY n MenuanHOM GuUIbTpanuy (MHBEPCHBIE H300paKeHNU)

BuiBoabl. B pabore paccMOTpeHbI pas3iiMuHble MeETO/Abl 00paboTKH
QPOBBIX M300paXKEHUI, NpeAIoKeHa aJanTauus METoJ0B (QWIbTpALUU H
BBIJICJICHUS IPaHMI] JUIsl YJIYYILICHHs] KaueCTBa BU3yalM3allMy I1aTOJIOTHH Ha
MaMmmorpammax. JlanpHeillre ucciae0BaHus HalpaBeHbl Ha aHaJIU3 CBOMCTB
MoJiepHHU3UpoBaHHbIX amnepTyp ®BY m Merona HaXoXKIEHUS TpaHUI]
MaTOJIOTMIECKUX CTPYKTYp Ha MaMMOTIpaMMax.
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Y]IK 004.932:616-073.7

Metoa Bisyaaizauii martosioriyuHux crTpyktyp Ha mamorpamax / J.0. Boiiko,
I'.€. ®inarosa // Bicuuk HTY "XIII". Tematnunuii Bumyck: [HpopmaTuka Ta MOAETIOBAHHS. —
Xapkis: HTY "XIII". — 2013. — Ne 39 (1012). — C. 9 - 14.

PosriisiHyTo Meromu 1mdpoBoi ¢inprpamnii Mmamorpam. Bu3HaueHO OCOOJIMBOCTI BIUIMBY
pi3HMX BHIIB (UIBTPIB HA METOAM 3HAXO/DKEHHS TPAaHHIb MATOJOT HAa MaMMOrpaMmmax.
3anpononoBano MoxmdikoBanuii merony Cobens i mudposoi QinmpTpamii It HOJINIIEHHS
Bi3yai3arii narosorii Ha MamMmMorpammax. Inn.: 3. Bi6miorp.: 9 Ha3s.

Kurouosi ciioBa: midposa ¢dinbrparis, MaMorpaMa, METO 3HAXOIKEHHS [PAHULIb.

UDC 004.932:616-073.7

The method of visualization of pathological structures of mammogram / D.O. Boyko,
A.E. Filatov // Herald of the National Technical University "KhPI". Subject issue: Information
Science and Modelling. — Kharkov: NTU "KhPI". — 2013. — Ne. 39 (1012). — P. 9 — 14.

In this article is considered the methods of digital filtering of mammograms. Were defined
the features of the effect of different types of filters on methods for finding edges of pathology on
mammograms. A modified method of Sobel and digital filtering were developed to improve the
visualization of pathology at the mammograms. Figs.: 3. Refs.: 9 titles.

Keywords: digital filtering, mammogram, method of finding edges.
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