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BUGIPOK OOMEKEHO]T SIKOCTi

2. Methods for hyperspectral satellite image supervised classification under training samples of limited quality

Pedepar:

1. MeTom0 gucepTauiHoi poOOTH € NiJIBULIEHHS TOYHOCTI KOHTPOJIbOBAHOTO KIACU(iKyBaHHS rilepCneKTPaJbHAX
KoCMiyHuX 300paskens ('K3) B yMoBax HaBuaJbHUX BUOIPOK OOMEKEHOI IKOCTi, 30KpeMa, B yMOBaX iXHbOI
3a0pyJHEHOCTI Ta MaJIoi KiJIbKOCTi CKJIalOBUX eJleMeHTiB. [IpoBesieHo Oy, MeTOo/iB i anropuTMiB Kiaacu@ikyBaHHs
KOCMIYHUMX 300pakeHb i [10Ka3aHo, 1[0 CyYacHi aJlrTOPUTMHU KOHTPOJIboBaHOi kinacudikatii 'K3 goctaTHbo 4yTiuBi
IO XapaKTEPUCTHK HaBYaJIbHUX BUOIPOK. Tomy 6yjia cpOpMyJIbOBaHA 33[1a4a PO3POOUTHU i OOIPYHTYBATH HOBI
METOJI KOHTPOJIbOBaHOTO KiacudikyBaHHs ['K3, edexTuBHi B cuTyanisx, Koy HaByajabHa BUOIpKa € 3a0pyIHEHO!IO,
B TOMY YMCJIi CUJIBHO, a ii 06cAr € ooMexxeHUM. MaTeMaTUYHOIO I1J1aTPOPMOIO 1151 HOBUX METOIiB
KOHTPOJIbOBAHOT'O KJIaCU(iKyBaHHS riepCHeKTPaJIbHUX 300pPaKEHb € anapar i II0JI0KEHHS Teopii CBiueHb
JHemncrepa-Illeiigepa. 3anponoHoBaHO HOBUI MeToH, KiacudikyBanHs ['K3 B ymoBax 3a06pyqHEHHS HABYaJIbHUX

BUOipOK. MeToy, Bifipi3HsIEThCS Bl BiOMUX pPO3B'sI3KiB OJHOMMEHHMX 337124 BBE[IEHHSIM ITPOLIeyPH OLiHIOBAaHHSI



Kky1acu@pikalifHOoiI LiHHOCTI CIIEKTPAJIbHMX KaHAJIIB 33 JOIIOMOrOIO CIeLiaJIbHOI eMIipUYHOI PYHKLII i 0COOIMBUM
CIIOCOO0OM PO36OUTTS CIIEKTPATIbHOTO 03HAKOBOTO IIPOCTOPY, 10 JO3BOJISIE€ 3aCTOCOBYBATU JIMIIE HAMOIIbII
iHpopmaTuBHi crieKTpasbHi KaHauu. TakoXX 3allpONIOHOBAHO HOBUII METOJ, KOHTPOJIbOBAHOT'O KJ1aCU(iKyBaHHS
rinepcrneKTpajbHUX 300paXkeHb, MO € €(PEKTUBHUM B YMOBAaX 3a0pyLHEHHS HaBYaJIbHUX BUOIPOK Ta OOMEXKEHb HA iX
06'eM. O611Ba PO3pO6IIEHI METOAM KOHTPOJIbOBAHOTO KiacudikyBanHs ['K3 peasnizoBaHi anroputmiyHo Ta
nporpamHo. O1iHIOBaHHS €(EeKTUBHOCTI pO3pPOOJIEHUX METOIiB TPOBOAUIIOCH i3 BUKOPUCTAHHSIM peabHUX
KOCMIiYHUMX 300pa’keHb, OTPMMAaHUX TillepCIEeKTPAIbHOIO 3HiMabHOMO anaparypoto Hyperion /EO-1. PesyabTaTn
IOCJiIKEHb Ta PO3PAXyHKiB BKa3ylOTh HA JOCUTb BUCOKY TOYHICTb 3alIpDONIOHOBAHMX METOLiB KOHTPOJIbOBAHOTO
kiacudikyBaHHs. [IpoBeneHi OpiBHAJBHI OLiHKY MTOKa3aJy, 0 3aIIPOIIOHOBAHI METOM € TOYHIIIMMU 32 BilOMUN
METO]], OTIOPHUX BeKTOpiB (Support Vector Machine) i anroputm knacugikyBaHHs 00'€KTIB 3a ix CIIeKTpaIbHO-
TOIOJIOTIYHMMU XapaKTePUCTUKAMU. 3alIPONIOHOBAHI METOIY MOXKYTh OYyTU BUKOPUCTAHI PU KOMII'IOTEPHOMY
aHaJi3i rinepcrekTpanbHUX i 6araTocrneKkTpasbHUX KOCMIUHMX 3HIMKIB B 33J]Ja4ax MOLIYKY KOPMCHUX KOMAJIMH, IIPU

BUPILIEHHI TPUPOIOPECYPCHUX TA €KOJIOTIYHUX 33124 TOLIO.

2. The aim of the present dissertation is to improve an accuracy of supervised classification hyperspectral satellite
images (HSI) under training samples of limited quality, particularly when the samples are contaminated and
include only small number of constituent elements. The-state of-the art of approaches to satellite image
classification was considered and it was shown, that modern algorithms for HSI supervised classification are very
sensitive to the characteristics of training samples. So formulated the aim to develop and justify new methods for
HSI supervised classification under the aforementioned conditions. The mathematical platform of new methods
for HSI supervised classification is the evidence theory of Dempster-Schafer. The new method for HSI supervised
classification under contaminated training samples is proposed. This method differs from the known solutions of
same problems by introducing a procedure of assessing classification value of the spectral bands by a special
empirical function and by specific approach to partition of the spectral feature space, that allows to use only the
most informative spectral bands. A new effective method for HSI supervised classification under simultaneously
contaminated training samples and restrictions on their volume was offered in the dissertation also. Both
proposed methods for HSI supervised classification are implemented algorithmically and on the software.
Assessing the effectiveness of the developed methods was conducted using real satellite images obtained by the
Hyperion/EO-1 on-board sensor. Results show that the developed methods are more accurate than known
method Support Vector Machine and algorithm for classifying objects based on spectral topological
characteristics. The proposed methods can be used for computer analysis of hyperspectral and multispectral
satellite imagery in remote searching for minerals and hydrocarbons, solving environmental problems, etc.
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