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1. lekoMIIO3ULiHNANI MEeTOZ, Ta MifCUCTEMA MiABUILIEHHS IKOCTI Bidyasisallii aHaTOMIYHUX i IaTOJIOTIYHUX CTPYKTYP

Ha I_LI/ICI)pOBI/IX MaMOTrpaMax

2. A decomposition method and a subsystem that can be used to improve the quality of visualization of anatomical

and pathological structures in digital mammograms

Pedepar:

1. O6'eKT mocimpKeHHs - IPOLeC Bidyasisaliii aHaTOMIYHUX i 1aTOJIOTIYHUX CTPYKTYp Ha MaMmorpamax. Mera

IOCJIiIPKEHHS - MiABULIEHHS SIKOCTi Bi3yasisallii aHaTOMIYHUX Ta NATOJIOTIYHUX CTPYKTYP Ha CJ1a60KOHTPACTHUX

HaITiBTOHOBUX 300Pa’KEHHSIX MOJIOYHOI 32JI03U IIJITXOM PO3POOKU IEKOMIIO3ULIIITHOTO METOJA Ta MiICUCTEMU
Bizyasizanii nudposux mamorpadiyHux 306pakeHb. MeToau NOCiI>)KeHHs - MeTogu LUPpoBoi 06podKU

I BOBUMIPHMX CUTHAJIIB; METOIU €KCIIEPTHUX OLIHOK; TEOPis MiATPUMKU IPUMHATTA PilleHb B yMOBaX



HEBU3HAYEHOCTI. TeopeTrYHi Ta NPAaKTU4HI Pe3yJIbTAaTU MOJISTAITh Y PO3pO0Li MilCUCTEMH Bidyasnidalii
aHaTOMIYHMX i IATOJIOTIYHUX CTPYKTYP Ha UUQPPOBUX MaMOrpamMax, B OCHOBY $SIKOI ITIOKJIaJleHO 3alIpONIOHOBAHI
METOU MiBUIEHHS Ta OL[iHKU SIKOCTi CJITaO0KOHTPACTHUX HAIiBTOHOBUX 300paskeHb, 1110 JO3BOJISIE TOKPAIIUTHI
gKiCcTb MamorpagidyHoro o6CTeKEeHHs KiHOK Ta CKOPOTUTH 4ac ix fociimxkeHHs. HoBu3Ha - Briepiie po3pobseHa
MaTeMaTU4Ha MOJIeJib 300PaKEHHS CTPYKTYPU MOJIOYHOI 3271031 Ha LA(POBiii Mamorpami, o 3aCHOBaHa Ha
IIOIIAPOBIil JEKOMITO3ULii BXiZTHOTO 300paskeHHSsI Ha CKJIal0Bi (300paskeHHs], SIKi MICTSTh CTPYKTYPY Ta LIiJIbHICTb
TKaHWH) 17151 1U(POBOi 0OPOOKU KOXKHOTO 3 HUX i IIOJaJIbIIOI iX KOMIIO3ULLii, 110 JO3BOJINJIO PO3POOUTU METO],
IiBUIIEHHS IKOCTI Bidyaslizallil aHaTOMIYHUX i IATOJIOTIYHUX CTPYKTYP 3 YPaxyBaHHSIM O0COOJIMBOCTEH ix
BimoOpaskeHHs Ha CJ1a00KOHTPACTHUX HAITiBTOHOBUX 300Pa’KEHHSIX MOJIOYHOI 3aJ103U; BIIepIie po3pobieHo
IIeKOMITO3ULINHUI MEeTOJ, SIKWI1 [ToJIITae B afanTUBHIN dinbTpallii 306paskeHHs], BUPiBHIOBAHHI IPa/liEHTHOI 3MiHU
(OHY 300p>KEHHS MOJIOYHOI 3271031 3 OGHOYACHUM MOJIMNIIEHHSIM KOHTPACTy aHAaTOMIYHUX CTPYKTYP, SIKi
Bi3yasii3yloTbCsl; yIOCKOHAJIEHO METO/, 6araTOKpUTEPiaibHOI OL[iHKY SIKOCTI Bidyaslidallii aHaTOMiYHUX i
[IaTOJIOTIYHUX CTPYKTYP Ha LU(PPOBUX MaMOrpaMax B YMOBax HEBU3HAYEHOCTI, SIKUI Ha BiAMiHY Bif BitoMux
BKJIOYA€ PO3POOKY OLiHOYHUX LIKaJl OKPEMUX KPUTEPIiB Cy6'€KTUBHUX i 00'€KTUBHUX XapaKTE€PUCTUK
MamorpagivHOro 306pakeHHs, 0 JO3BOJISIE BpAaXOBYBAaTU OCOOIMBOCTI aHAI30BAHMX 3HIMKIB, a TAKOX 3a0e3Ievye
IIBUJIKY Ta TOYHY €KCIIEPTHY OLiHKY SIKOCTi 306paxkeHHs. CTyIiHb BIIPOBA/I>)KEHHSI — Pe3yJIbTaTy JucepTaLiii
BIIPOBA)KEHI TP NPOBEIeHI HayKOBO-JOCHiIHUX pobiT Ha (pipmi "Pagmip” (M. XapkiB), B [lepkaBHill ycTaHOBI
"[HcTUTYT Megu4HoOi pagiosiorii iM. C.I1. I'purop'eBa HanionanbHoi akagemii Mequ4HUX HayK YKpaiHu' (M. XapkKiB), B
HaBYaJIbHUI [IpoLieC Ha Kadeapi 069K CII0BaIbHOI TEXHIKM Ta TpOorpamyBaHHs HallioHasbHOro TeXHIYHOTrO
yHiBepcuTeTy "XapKiBCbKUil MOJiTeXHIYHUI iHCTUTYT" (M. XapkiB). Cpepa BUKOPUCTAHHS - Y rajly3i MEJU4YHOro

IpuIafo0yayBaHHS.

2. The object of study - the process of visualization of anatomical and pathological structures on mammograms.
The aim - to improve the quality of visualization of anatomical and pathological structures on low-contrast gray-
scale images of mammary glands using decomposition method and a subsystem for visualizing mammographic
images. Methods - methods of digital processing of two-dimensional signals; methods of expert evaluations;
theory of decision support in conditions of uncertainty. Theoretical and practical results - development a
subsystem for visualizing the anatomical and pathological structures on digital mammograms, which is based on
the proposed methods for improving and assessing the quality of low-contrast grayscale images, which allows
improving the quality of women mammographic examination and time reducing of their study. Novelty - first
developed a mathematical model of the image of the mammary gland structure on a digital mammogram, which
based on the layerwise decomposition of the original image into components (images containing the structure and
density of tissues) for digital processing of each of them and their subsequent formulation, that has allowed to
develop a method of increasing the quality of imaging anatomical and pathological structures, taking into account
the features of low-contrast halftone images of the mammary gland; first developed a decomposition method
which consists in an adaptive filtering of the image, alignment gradient changes breast background image while
improving the contrast of displayed anatomic structures; further developed a method of the multicriteria quality
assessment of anatomical and pathological structures on digital mammograms in conditions of uncertainty, which,
in contrast to the known, includes the development of scoring scales of individual criteria of subjective and
objective characteristics of a mammographic image, it takes into account the features of the analyzed images and
provides fast and accurate image quality expert evaluation. The degree of implementation - "Radmir" Company
(Kharkiv), State institution "Institute of Medical Radiology by S.P. Grigorieva of National Academy of Medical
Sciences of Ukraine" (Kharkiv), Department of Computer Science and Programming of National Technical
University "Kharkiv Polytechnic Institute" (Kharkiv). Scope - the field of biomedical engineering,.
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