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1. Metonu Ta cuctema 06po6JIeHHSsI C1Ia00KOHTPACTHUX 300pa’keHb [1J1s1 OLiHIOBAaHHS II0KAa3HUKIB MiKpOKamisspis
KiHIIIBOK JIIOOUHU

2. Methods and system for processing low-contrast images for evaluation indicators of human limbs micro-
capillary

Pedepar:

1. O6'exTOM IOCTIIKEHHS € MTPoLieC 0OPOOIEHHS CIA00KOHTPACTHUX PO3MUTHUX 300pa>keHb KPOBOHOCHUX
MIKpOKaMiJspiB BepxHiX i HIKHIX KiHI[iBOK JI0AMHA. MeTo PoOOTH € MifBuieHHs €eDEeKTUBHOCTI 06pObIeHHS
C/1a60KOHTPACTHUX PO3MUTHUX 300pakeHb HIJISIXOM PO3POOKY HOBUX METOZIB i CTBOPEHHS Ha iX OCHOBI CUCTEMU [1JISI
OLIiHIOBAHHS [TIOKa3HUKIB MIKPOKAMiJISPiB KiHLIBOK JIIOAVUHU. [IJ1s1 HOCSITHEHHS [IOCTABJIEHOI METH BUKOPUCTAHI
HACTYIIHI METOAM: MaTeMaTUYHMII arapat Teopii CurHasiis, [u@poBOro NojaHHs Ta MOKPAIleHHs 300paXkeHb IS
PO3pOOKU MaTeMaTUYHUX MOJieslel IpUIyIIeHHs IyMY, iIBUILIEHHS Pi3KOCTI i BUTiZIEHHS KOHTYPY; METOU
IIPOCTOPOBOT0 0OPO6IEHHS 300pakeHb 1711 PO3POOKY HOBUX MiIXO/iB MifBULIEHHS Pi3KOCTi Ta BUKOPUCTAHHS iX B
IleTeKTOpi KOHTYPY CJIaGOKOHTPACTHUX 300paKeHb; MaTeMAaTUYHE MOJEJIIOBAaHHS 3 BUKOPUCTAHHSAM Cy4aCHUX

KOMIT'IOTEPHUX TEXHOJIOTii1. HaykoBa HOBM3HA I10JISATa€ B TOMY, 10 BIlepile pO3po0IeHUI METO]L IiABULIEHHSI



Pi3KOCTi 10 MaKCUMaIbHOIO HaxUily IPUMEXKOBOi KpUBOi He POpPMY€ "3€pHUCTOCTI" Ha 300pa>KEHHI 32 PaxyHOK

i CAJIEHHS BUCOKOYACTOTHOI CKJIaJIOBOI i TP LIbOMY Jla€ 3MOTy OTPUMATH Nepenagy iHTEHCUBHOCTI MIUPUHOIO B
OJIVH IIiKCEeJI; YIOCKOHAJIEHU MEeTO, IPUAYLIEHHS iIMITyJIbCHOTO IIYMY 6i7blll €(DEKTUBHO B [IOPiBHSIHHI 3
iCHyIOUMMU IPUAYIIYE MIYM 32 PAaXyHOK PO3LIEIJIEHHS KOB3HOI'O BiKHA HA CEKTOPH; yIOCKOHAJIIEHUI METO
KpailoBOTO IETEKTyBaHHSI, IKMI OCHOBaHUU HA 3HAXO/KEHHI CITIIbHUX TOYOK BXiJIHOTO Ta 300pa’keHHS 3
MiJBUIIEHOIO Pi3KICTIO 1O MaKCUMAaJIbHOTO HaxXWJIy IIPUMEXKOBOI KpUBOI JjaB 3MOTy OTPUMATU TOHKI HENTEPEPBHI
KOHTYpH 300pa’keHb 00'eKTiB 6€3 po3pUBIB Ta 3aiiBUX (ParMeHTIB i po3paxyBaTH i3 CyOIliKCEIHOI0 JUCKPETU3aLli€l0
IIMPYHY 300pKEeHHS MiKpoKamiigapa. [IpakTiyHa LiHHICTb NOJISTae B TOMY, 1O BUPIIIEHO 33124y MiJIBULICHHS
ePeKTUBHOCTI 06pO6IEHHS CIAOOKOHTPACTHUX PO3ZMUTUX 300pa>KeHb 32 PaXyHOK pO3pO06JIEHHS AeTEeKTOpa
NiABUILEHHS Pi3KOCTI 40 MaKCUMaJIbHOTO HaXUJly IPUMEXOBOI KPUBOI 300paskeHb MIKpOKaIliJIsipiB, IPOrpaMHOro
(disnbTpa iMIyJILCHUX IIYMiB, J€TEKTOPa BUAJIE€HHS KOHTYPiB MiKDOKapisspiB Ta BU3HAUYEHHS X FEOMETPUYHUX
rapaMeTpiB 3 CyOIiKCeTHO nucKkpeTHicTI0. O6'eqHAHHS X y CUCTEMY 06pOGJIEHHS CJ1a00KOHTPACTHUX 300PasKEeHb
IIJIs1 OL[iHIOBAHHSI NTOKA3HUKIB MiKPOKAMi/ISPiB KiHI[IBOK JIIOAUHU T03BOJIsIE 6inbll e(DEeKTUBHO OLiHIOBATH HEOOXimHi
IiarHOCTMYHI MOKa3HUKU. CTyIiHb BIPOBAJKEHHS - PE3yJIbTaTU POOOTU BIIPOBAIPKEHI B BiHHUIIbKOMY
HalliOHAJILHOMY MeIMYHOMY yHiBepcuTeTi iM. M. I. [luporosa, BIHHMLIILKOMY MEAMYHOMY LEHTPI JIiKyBaHHS
3aXBOPIOBaHb xpedTa, BiHHNIIbKOMY HallioOHAJIbBHOMY TEXHIYHOMY YHiBEepCUTETI Ha Kadepi eJIeKTPOHIKU B Me>Kax

HaB4YaJIbHO-METOINYHOTO ITPOLECY.

2. The object of research is the process of handling of low-contrast, blured images of blood micro-capillary of
upper and lower human limbs. The objective is to improve efficience of processing low-contrast, blured images by
developing new methods and building f system on that basis of indicators to assess micro-capillary of human
limbs. To achieve this goal used the following methods: the mathematical apparatus of the theory of signals, digital
presentation and image enhancement is to develop mathematical models of noise suppression, sharpening and
edge, methods of spatial processing of images to develop new approaches to sharpen and use them in the detector
circuit low-contrast images; mathematical modeling using modern computer technology. The novelty is that first
developed a method of sharpening to a maximum slope of the edge curve does not form the "grain" on the image
by amplifying high-frequency component and thus makes it possible to obtain changes in the intensity of a width
of one pixel, improved methods of suppressing impulsive noise more effectively in compared with existing
suppresses noise by splitting moving window into sectors, improved edge detection method, which is based on
finding common points and the input image with enhanced sharpness to maximum slope of the edge curve allowed
to get thin continuous contours of images of objects without gaps and unnecessary fragments and calculate the
width of the image of micro-capillary with subpixel discretization. The practical value lies in the fact that solved
the problem of improving the efficiency of processing low-contrast blured images due to the development of
detector sharpen to a maximum slope of the edge curve of micro-capillary images, software filter impulse noise
detector circuits micro-capillary and determination of their geometrical parameters with subpixel discreteness.
Combining them into a system of processing low-contrast images for evaluating performance micro-capillary
human limbs can more effectively assess the necessary diagnostic indicators. The degree of implementation - the
results are implemented in the Vinnitsa National Medical University NI Pirogov, Vinnitsa Medical Center treatment
of the spine, Vinnytsia National Technical University, Department of Electronics within the teaching process.
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