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PO3pi3HEHOCTI

2. High spatial resolution multidimensional photogrammetric imagery interpretation and analysis

Pedepar:

1. Y puceprauiiiziil po60Ti po3B’si3aHa Ba)KJIMBAa HAYKOBO-IIPUKJIQZHA 3a7,a4a NiABUILEHHS €(PEeKTUBHOCTI METOIiB
nonepenHboi 06pOOKY, aHai3y Ta IelnPpyBaHHS 6araTOBUMIpHUX (POTOTPaMMETPUYHUX 300pa>KEHDb BUCOKO]
IIPOCTOPOBOI PO3PIBHEHOCTI, 30KpemMa JaHUX AUCTAHLIHHOTO 30HAYBaHHS 3eMili. PO3p006ieHO HOBY TEXHOJIOTIO
IemndpyBaHHs 6araTOBUMIPHUX CYIIyTHUKOBUX 300paKe€Hb HA OCHOBI 06’'€KTHO-OPi€EHTOBAHOTO IMiTX0AYy, sIKa
II03BOJIsIE TPOBOAUTH Kilacu@ikaliio, aHasi3 Ta ineHTudiKalilo OKpeMux 00’eKTiB 3eMHOI IIOBEPXHI 32 TOITIOMOTO0I0
PO3PaxyHKYy IX BJIACTUBOCTEN. 3aIIPOIIOHOBAHO F€OMETPUYHI, IPOCTOPOBI, CIIEKTPaJIbHi, TEKCTYPHI Ta CTaTUYHI

BJIACTMBOCTI 17151 ineHTH(iKawii pisHUX TUIIIB 06’€KTIB 3eMHOI ITOBEPXHI. Y pe3yJbTaTi IOPiBHAJIIBHOTO aHali3y Pi3HUX



METO/IiB CerMeHTallil 3'9COBaHO, 10 IpU JemndpyBaHHi 6araTOBUMipHUX CYIIyTHUKOBUX 300paXkeHb BUCOKO]
MIPOCTOPOBOi PO3Pi3HEHOCTI HAaNOiIbII e(DEKTUBHUM € METO, 6araTomMaciTabHoi cermeHTallii. ¥ po6oti po3pob6yieHo
TEXHOJIOTiI0 ifeHTUdiKaLii Ta KoMneHcalli TiHi Ha 6araTOBUMIPHUX CyIIyTHUKOBUX 300pa)KE€HHSX BUCOKO]
IIPOCTOPOBOI PO3Pi3HEHOCTI. Y pOo3p0o06JIeHill TEXHOJIOTii MeTOo, KOMIIEH ALl TiHi 6a3yeThbCsl HA MOJIEJli yTBOPEHHS
TiHi, 0 BpaxoBye (i3W4Hi IPUHLXINN PO3NOBCIOIPKEHHS COHSYHOTO BUIIPOMiHIOBaHHS. MeTof KoMIeHcalii TiHi
NIOKPAIIEHO 32 PaXyHOK J0JaBaHHS MOIYKY AiJISHOK, [0 HAJIeXaTh 10 OGHOTO TUITYy TOBEPXOHB, Ta 06POOKMU
rpaHuLb TIHOBUX JiNSIHOK. Yepe3 0COOIUBOCTI KOHCTPYKLii a6POKOCMIYHMX CKAaHEPHUX CUCTEM [€OMETPisl 3MIOMKU
TaKUX 300pa’KEeHb BifIPi3HIETHCS Bill reOMETPii 3IOMKU KaIPOBUX 3HIMKIB. Y POOOTi BOCKOHAJIEHO METO
reoMeTPUYHOI KOPEKIIii CkaHepHUX aePOKOCMIYHUX 300paykeHb BUCOKOI IPOCTOPOBOi pO3pidHEHOCTI. JJist
reoMeTpUYHOI KOpeKIlii BUKOPUCTaHO Ha3eMHi KOHTPOJIbHI TOYKY Ta JiHilHI 00’€eKTU 306pakeHHs. 3alpOIIOHOBaHO

aBTOMAaTHU30BaHy ifeHTU(IKAaLiIo JiHIHHNUX 00'€KTIB 300pakKe€HHS Ha OCHOBI PO3p00JI€HOI TeXHOJIOTII TemundpyBaHHSI.

2. This dissertation work is concerned with the important scientific and applied problem of increasing the
efficiency of methods for the preprocessing, analysis, and interpretation of multidimensional photogrammetric
high spatial resolution images, including Earth remote sensing data. A new object-oriented technology for
multidimensional satellite imagery interpretation, which allows one to obtain classified images of the Earth
surface, was developed. The developed technology allows one to analyze and identify individual objects of the
Earth surface by calculating their features. To identify various types of objects, geometric, spatial, spectral, texture,
and static features were proposed. At the segmentation stage, various segmentation methods that are used in
multidimensional image decoding and analysis were applied to the input data: mean-shift segmentation,
multiresolution segmentation, and K-means based segmentation. The analysis results show that multiresolution
segmentation is the most efficient segmentation method for high spatial resolution multidimensional satellite
images. In the dissertation work, a shadow detection and removal technology for multidimensional high-resolution
satellite imagery was developed. The problem of shadow removal consists in obtaining an image without shadows,
i. e, the illuminance of the shadow regions must be the same as that of the rest of the image. For this purpose, the
shadow regions must be processed. To implement shadow removal and to obtain a shadow-free image, the
following problems were solved: shadow identification, shadow removal, and shadow segment border processing.
In the developed technology, the shadow removal method is based on a shadow formation model that takes into
account the physical principles of light scattering and reflection. The developed method of shadow removal was
enhanced by adding a paired region search procedure and a shadow region border processing procedure. A search
for paired shadow and non-shadowed regions that belong to the same type of surfaces improves the quality of the
shadow detection and removal. A method of geometric transformation of high spatial resolution aerospace
imagery was refined. Today’s Earth remote sensing systems are equipped with scanner systems that can capture
multidimensional images of the Earth surface. Because of the design features of scanner systems, the geometry of
this type of imaging differs from the geometry of conventional photography. To make a correction by geometric
transformation, ground control points and linear image objects were used. An automatic identification of image
linear objects based on the developed decoding algorithm was proposed.
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