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1. MeTop onjiHI0OBaHHS iH)OPMaTHUBHOCTI riNepCcrnekTPpaJbHUX 300paKeHb B 3a/1a4aX AUCTAHLIHOTO 30HAyBaHHS

3emii

2. Method for Hyperspectral Imagery Informativity Evaluation in Earth Remote Sensing

Pedepar:

1. Incepraris Ha 30O6YTTSI HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HAyK 3a crenianpHicTio 05.07.12 - [JuctaHuifizi
AepPOKOCMIYHi IOCTiIKeHHs.~ HayKoBuii LEHTp aepOKOCMiUHUX pocigxens 3emii I'H HAH Ykpainu.- Kuis, 2008.
BupimeHa HaykoBa npo6sieMa HeJloCTaTHbOI TIOBHOTU Ta AOCTOBIPHOCTI OLjiHIOBaHHS iH()OPMaTUBHOCTI
rinepcrneKTpajbHUX A€POKOCMIUYHUX 300paKEeHb B 33/1a4aX AUCTAHLUIHOrO 30HAyBaHHs 3emMili. OGIpyHTOBAaHO
HOBUU CTaTUCTUYHUI IPOCTOPOBO-YACTOTHUM KPUTEPiH iHPOPMATUBHOCTI rinepcrexTpasbHIX 300paXkeHb,
CKJIaJOBMMU sIKOTO € iHpopMalifiHa suBeprenuis Kynb6aka-Jleibiepa, eKBiBaJeHTHaA IPOCTOPOBA PO3Pi3HEHHICTh
Ta €KBiBaJIEHTHE BiJHOIIEHHS "CUrHaI-yM". Po3po6iieHo 6araToBUMipHY iH(pOpMalliliHy Ta CTATUCTUYHY
IIPOCTOPOBO-YaCTOTHY MOJIEJi TillepCIIeKTPaIbHOrO 300paskeHHSs Ta Ha iX OCHOBI -~ HOBUI MEeTO/, OL[iHIOBaHHS

iHpOpMaTUBHOCTI, Ta YJOCKOHAJIEHNII METO]], ONITUMi3allii 32 HOBUM KpuTepieM. Briepiue BBeileHO TOHSTTS



€KBiBaJIEHTHOI IIPOCTOPOBOI PO3PI3HEHHOCTI, SIKa OINUCYE NIPOCTOPOBO-YACTOTHI BJIACTMBOCTI TillePCIEeKTPaIbHUX
300pa’keHb Ha OCHOBI €KBiBaJIEHTHOCTIiMOBIpHICHMX XapaKTE€PUCTUK BUSIBJIEHHS 06'€KTiB. PO3p0o6yieHO ciMelcTBO
HOBUX €(PEKTUBHUX AJITOPUTMIB CTATUCTUYHOTO [IPOCTOPOBO-4YaCTOTHOTO OOPOOJIEHHS TiNepCleKTPaIbHUX
M(PPOBUX A€POKOCMIUYHUX 300pakeHb. HaaHO peKomMeHallii 3 BIPOBAIKEHHSI PO3POOJIEHUX METOIB Ta
aJITOPUTMIB [I0 IPAKTUKYU AUCTAHLIIHOTO 30HAYyBaHHS. CHOPMYIIbOBAHO 3arajibHy METOL0JIOTiI0 CTaTUCTUYHOTO
IIPOCTOPOBO-YAaCTOTHOT'O 0OPOOJIEHHS rilepCleKTPaIbHUX a€POKOCMIYHUX 300pakeHb, IKa BU3Ha4ya€ IPUHLIUIN Ta
MigXo[y 40 CTBOPEHHS HOBUX METO/IIB HA OCHOBI CTAaTUCTUYHOI IIPOCTOPOBO-YaCTOTHOI apagurmu. Pesynbratu
JOCJIIPKEHD TO3BOJISIIOTH MiIBUIIUTY JOCTOBIPHICTh Ta ONEPATUBHICTh BUPILIEHHS BAXXIVNBUX IPUPOLHO-
PECYPCHMX, HAYKOBUX Ta CIELiaJIbHUX TEMAaTUYHUX 33024 JUCTAHLiMHOTO 30HAYyBaHHS 3eMJli 3a paXyHOK
00'eKTHMBHOTO OLiHIOBaHHS iHGOPMATUBHOCTI, ONITUMI3allii rinepcrnekTpaJbHUX a€POKOCMIYHUX 300paskeHb Ta
CYTT€BOTrO CKOPOUYEHHS NOTPiObHMX 06cAriB ix 06po6KuU. Kio4oBi cyioBa: JUcTaHLifiHe 30HAYBaHHS 3eMJli,
rinepcreKTpajbHe 300pakeHHs], iHPOPMATUBHICTb, €KBiBaJIEHTHA IPOCTOPOBA PO3PI3HEHHICTb, CTATUCTUYHA

IIPOCTOPOBO-YaCTOTHA MOJieJib, PYHKIIisI [lepeiaBaHHs MOAYJISLi], TeMaTU4HA 3a/1a4a.

2. Thesis for the degree of Doctor of Science in Engineering, specialty 05.07.12 - Remote Aerospace Research.-
Scientific Centre for Aerospace Research of the Earth IGS NAS of Ukraine.- Kiev, 2008. The scientific problem of
insufficient completeness and reliability of hyperspectral aerospace imagery informativity evaluation in Earth
remote sensing tasks is solved. The new statistical spatial-frequency measure for hyperspectral imagery
informativity is justified. These measure's components are the Kullback-Leibler information divergence, the
equivalent spatial resolution and the equivalent "signal-to-noise" ratio. The multidimensional informational model
and the statistical spatial-frequency one for hyperspectral imagery are developed. The new method for
informativity evaluation and the optimization improved technique with maximum informativity criterion are
developed too on this basis. For the first time the concept of the equivalent spatial resolution which describes the
spatial-frequency properties of hyperspectral imagery using equivalence of object detection probabilistic
performance is introduced. The new effective algorithms family for hyperspectral aerospace digital imagery
statistical spatial-frequency processing is developed. The guidelines on implementation of the developed methods
and algorithms in remote sensing practice are defined. The general methodology for hyperspectral aerospace
imagery statistical spatial-frequency processing is formulated. This one determines principles and approaches to
develop the new same methods using the statistical spatial-frequency paradigm. This research results provides the
validity and efficiency increasing of the natural resourcing, scientific and special important thematic tasks in Earth
remote sensing by objective informativity evaluation and optimization of hyperspectral aerospace imagery and also
by essential reduction of computational requirements.
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