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Tema guceprauii:
1. AnapatHi i nporpamHi 3aco6u apanTuBHOI HesliHilHOI udpoBoi QinbTpallii HA OCHOBI IETEKTOPIB IYyMY

2. Hardware and software means of adaptive nonlinear digital filtering based on noise detectors

Pedepar:

1. Incepraujiiina po60Ta NpUCBIY€HA PO3pOo0OLi arapaTHUX Ta IPOrPaMHUX 3aC00iB HeJliHiHOI LU PoBOi QinbTpaii
300pakeHb Ha OCHOBI JeTeKTopiB. HaykoBUMHU pe3ysibTaTamu €: 1) yIOCKOHAJIEHO aJITOPUTM aJalITUBHOTO
3BaXXEHOTr'0 MefiaHHoro 1udposoro ¢inbpTpa 306paskeHb, peasizoBaHO IPOrpaMHy MOJEJIb 3 OOUKUCIEHHSIMU 3
(ikCOBaHOIO TOUKOI MOBOIO Python; 2) oTprMaB nofanbuoro po3BUTKY aJrOPUTM aJalITUBHOTO 3BRXKEHOTO
MegiaHHoro ugpoBoro QinbTpa 306pakeHs, MIMIXOM peasidaliii 6J10KiB OLiHKM BaroBux KoeQillieHTiB Ta MeXaHi3My
GaiiracyBaHHS pO3pPaxyHKiB, IO Jla€ 3MOTY 3HU3UTH arlapaTHi BUTPATH Ha MOro peadnizauiio Ha 6asi [1J1IC; 3) Bnepiue
3aIMPOIMIOHOBAHO aNrOpUTM U@ PoBoi PinbTpaliii 3 nocT-GinbTpaliitHUM MPUNHATTSM PillleHHS, 110 HE Mae
HEJIOJIIKiB BJIACTUBUX HAUOIIbILI IPOAYKTUBHAM aalITUBHUM (QinbTpaM, 30KpeMa aJaliTUBHOMY 3BRKEHOMY
MeZliaHHOMY (isIbTPY 1O MEPEMUKAETLCS; 4) yIOCKOHATIEHO METOJ, peanizalii GinbTpy 3 nocT-QinbTpaLiiiHumM

IPUMHATTSM pimeHHs Ha 6a3i [1JIIC yu npouiecopHUx apxiTekTypax 3 BEKTOPHMM HabOpOM KoMaH[, 30Kpema ARM



NEON Ta Intel SSE /AVX. 3anporoHoBaHi METOAY Ta 32CO0M 103BOJISIIOTh 3MEHIIUTHY allapaTHi BUTPATU HA
BUJIAJIEHHS IMITyJIbCHUX LIYMIB 3 300pakeHb IUISIXOM aanTuBHOI 1judposoi ¢inbTpauii y cucremax, o
BUKODPUCTOBYIOTb Y SIKOCTi allapaTHUX IJ1IaT(GOPM NPOrpaMoBaHi JIOTi4Hi iHTEerpajbHi CXeMHU Ta /49U MIPOLLECOPHI
apxiTeKTypu 3 BEKTOPHUM PO3LIMPEHHSIM KOMaH] Ta MiJIBUIIATY CHiBBiIHOIEHHS «[IPOJYKTUBHICTb /anapaTHi
BUTPATHU Ha peanisaliio QinbTpy».

2. The dissertation is devoted to the development of software and hardware means of adaptive nonlinear digital
image filters based on noise detectors. The scientific results are: 1) the algorithm of the adaptive weighted median
digital image filter is improved, the software model with calculations with a fixed point in Python language is
implemented; 2) the algorithm of the adaptive weighted median digital image filter was further developed by
implementing the units for estimating the weights and the mechanism of bypassing the calculations, which allows
reducing the hardware costs for its implementation on the basis of FPGA; 3) for the first time a digital filtering
algorithm with post-filtering decision-making is proposed, which does not have the disadvantages inherent in the
most productive adaptive filters, in particular, the adaptive weighted median switching filter; 4) improved the
method of implementing a filter with post-filtering decision-making based on FPGA or processor architectures
with a vector set of instructions, in particular ARM NEON and Intel SSE /AVX. The proposed methods and tools
allow reducing the hardware cost of removing pulsed noise from images by adaptive digital filtering in systems
using as hardware platforms programmable logic integrated circuits and /or processor architectures with vector
instruction extension and increase the ratio "performance /hardware costs».
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