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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. lekopetoodi METOAY CTUCHEHHS TA BUMIJIEHHSI O3HAK CUTHAJIIB

2. Decorrelative methods for signal compression and sign selection

Pedepar:

1. lucepTaliis nmpucBsyeHa npobaemMi 3HUKEHHSI PO3MipPHOCTI BUNIAJKOBHUX IOJIiB JJ1s1 X MO/IA/IbIIOTO OMPAIlOBaHHS,
110 Ma€ BKJIMBE 3HAUEHHS B 337ja4ax po3Ii3HaBaHHS 00pa3siB, 30KpeMa B 3a71a4i PO3Mi3HABaHHS BUIIPOMIHIOBaHHS
PJIC. TakoX pO3risaeTbes Mpobiema CTUCHEHHS KOPEJIbOBAaHUX 300paskeHb. B po60Ti 3a1TpOIIOHOBAHO MIBUAKUIA
MeToJ, 106yAoBU HabkeHoro 6a3ucy KapyHeHa-Jloesa (KJI) Ha OCHOBI OLiHKM KOpeJISILiliHOI MaTpulli oO6yTKOM
IBOX MaTpullb. [IpoieMOHCTPOBAHO BUIILY SIKICTh 6a31Cy IOPIBHSIHO 3 XBUJIBKOBUM (wavelet) HabsmkeHUM 6a3ucoM
KJI nj1s1 6arathox TUIMIB MOJIIB, 30KpeMa 151 AESIKUX TUIIIB PalioJIOKalliiHUX CUTHAJIIB, 3alIMCAHUX B PacTp.
[TpoBeneHo JOCTiIKEHHS IKOCTi ABOBUMIPHUX 6a3UCiB, yTBOPEHUX SIK JOOYTOK OJJHOBUMIPHUX 3 TOUKU 30Dy iX
65113bKOCTi 10 TouHOro 6asucy KJI. basucyu 3 Tako CTPYKTYPOIO MaloTh XBUJIBKOBUIA Ta 3a[IPOTIOHOBAHUI METOAU
no6y0oBu 6a3ucy. BcTaHOBIIEHO, IO [AJ1S LIMPOKOTO KJIacy 300pakKeHb SIKiCTb TaKUX ABOBUMMIPHUX 06a3UCiB
IIPUHLIMIIOBO HE MOXe J0CAraTu sIKocTi TouHoro 6asucy KJI. B po60Ti 3a1ponoHOBaHO METOJ, CTUCHEHHS

KOpPEeJIbOBAHUX CUTHAJIB Ha OCHOBI nnepeTBopeHHs KJI, sKe, K BifoMO, € ONITUMaNbHUM 1JI4 1iiei MeTU. MeTton



y'CHiU.IHO BUKOPUCTAHO IJid CTUCHEHHSI 306pa>KeHb 3eMHOI HOBerHi B plSHI/IX OOBXNHAX XBUJIb.

2. The thesis is dedicated to problem of random field dimension reduction for it further processing. This task is
important for pattern recognition, in particular, for recognition of radar emission. Also method for compression of
correlated image sets is considered. In the thesis new fast method for approximate Karhunen-Loeve(KL) basis
construction is suggested. Its idea is to estimate full correlation matrix of 2D random field by product of two
matrices. It is demonstrated that for many types of random fields the new method gives better basis quality,
compare to basis found by known wavelet algorithm of approximate KL basis construction. In particular, its
superior performance is demonstrated for few types of radar signals written in form of 2D images for further
optical processing. A study regarding approximation efficiency of 2D bases constituted by product of 1D bases is
fulfilled. Such a structure have bases obtained by the suggested and wavelet algorithms. It is found out that for
wide range of imag es approximation efficiency of these 2D bases can not achieve efficiency of true KL basis. The
thesis presents new method for compression of correlated image sets based on the KL transform, which is known
to be optimal for this purpose. The suggested method was successfully used for compression of multispectral
images of Earth surface obtained at different wavelength.
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