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1. MeTonu nonepeHb0i OOPOOKM Ta aBTOMATH30BaHe allallTUBHE CTUCHEHHS 6araToKaHaJbHUX JAHUX Y CUCTEMax

IUACTAHUIMHOTO 30HAYBaHHS

2. Methods of preliminary processing and automatic adaptive compression of multichannel data in remote sensing
systems

Pedepar:

1. O6’exT — bararokaHabHi ofHOBUMIipHI curHanu (BOC) cucteM KOHTPOJIIO Ta YIIPaBJliHHS JIiTaJIbHUMU arlapaTamy,
6araTokaHaJIbHi Ta OJJHOKaHaJIbHi 300paXkeHH4, 10 (POPMYIOThCSI CUCTEMAaMU AUCTaHLiHOro 30HAyBaHHS ([13).
Merta - po3po6Ka aBTOMaTUYHUX METO/IB CTUCHEHHS, SIKi O3BOJISIIOTh BPaXOBYBAaTH CTaTUCTUYHI OCOOIMBOCTI
OaraToKaHaJIbHUX CUTHAJIIB Ta 300pa’keHb, 0 POpMyIOThCs cuctemamu [13. MeTony — 06pobKa CTOXaCTUYHUX
IIPOLIECiB, CIIEKTPaJIbHO-KOPEJISLiMHNAN aHali3, METOAU HeJliHiMHOI QinbTpallii Ta po6aCcHOr0 OLiHIOBaHHS TUITY i
piBHS IWIyMiB, MeTOAM Kiacudikalii 306pakensp I3, METOIM MaTEMAaTUYHOTO MOJIE/IIOBaHHS, TeOPii KOZyBaHHS.
HoBusHa - ynockoHaneHo metog, ctucHenHst BOC, sikuit 6a3yeTbcs Ha BUKOpUCTaHHi goBumipHoro JIKIT ta

orepalisix nornepegHboi 00pOOKY, 10 JO3BOJISIIOTh 30i/IBIINTY CTYIIIHb CTUCHEHHS 32 PaxyHOK ITiJIBUIIEHHS



NOAiGHOCTI BifJIiKiB BXiZHMX JaHUX; yIOCKOHANeHO MeToh, Bubopy [TKCC niist 3abe3nedeHHs SIKOCTi BiTHOBIEHNX
DaHMX, 0 33[]aHO KOPUCTYyBau€eM, Ha OCHOBI iT€paliiHOro MOIIYKY; BIleplle PO3PO6JI€EHO aBTOMAaTUYHUI METOZ,
CTUCHEHHS 300pa’ke€Hb, CIIOTBOPEHUX aJUTUBHUMMU Ta CUTHAJIbHO-3aJIEXKHUMH 3aBaJlaMy B OKOJIi ONITUMAJIbHOI
po6oyoi Touku (OPT); Bepiie 3aporOHOBAHO aBTOMATUYHUI METO/I, CTUCHEHHS NONepeIHbO BifpibTPOBAHUX
300paXkeHb, 10 6a3yeTbCs Ha OLHIOBAHHI PiBHS 3aJIMIIKOBUX 3aBaj, iciis (pinbpTpallii; Biepuie po3po6eHOo METO],
aBToMartuyHoro ctucHeHHs BK3 13 (nanpukinaz, 306pakeHHs cucteM AVIRIS, Landsat TM Ta iH.) Ha OCHOBI
tpuBuMipHoro JKIT y rpynax, cdOopMOBaHUX afallTUBHUM YMHOM i3 ypaxyBaHHSM XapaKTePUCTUK 3aBajl y KaHalax.
3anponoHoBaHi METOAM peasli3oBaHO Yy BUIJISLi IPOrPaMHO-aJITOPUTMIYHOTO 3a6€311eYeHHs Ta BIPOBAIKEHO Y
HU3L rajy3eBux nignpueMcTs. Cpepa BUKOPUCTAHHS — 0OpOOKa Ta CTUCHEHHS 6araToKaHaJIbHUX CUTHAJIIB Ta
306pakeHsb J13.

2. Research object - multichannel 1D signals of flying vehicle control systems, multichannel and one-channel
images formed by remote sensing (RS) systems. Research goal - design of automatic compression methods that
allow accounting statistical peculiarities of multichannel signals and images formed by RS systems. Research
methods - processing of stochastic processes, spectral-correlation analysis, nonlinear filtering and robust
estimation of noise type and level, methods of RS image classification, mathematical simulation, coding theory.
Novelty - the method of multichannel signal compression is advanced, it is based on the use of 2D DCT and
preliminary processing operations that allow increasing compression ratio due to increasing the similarity of input
data; the method of selecting the parameter that controls compression is advanced, it provides user pre-set
quality of decompressed data due to iterative search; in the first time the automatic method of compressing
images corrupted by additive and signal-dependent noise in the neighborhood of optimal operation point is
designed; in the first time the automatic method for compressing preliminarily filtered images is designed, it is
based on estimation of residual noise variance after filtering; in the first time the method for automatic
compressing of multichannel RS image (like the images of the systems AVIRIS, Landsat TM, etc) is designed, it is
based on 3D DCT in groups formed adaptively with taking into account noise characteristics in channels. The
proposed methods are realized as software and implemented in several enterprises. Application area -
compression of multichannel RS signals and images.
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