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ABSTRACT

Rubel Andrii Methods of serviceriented processing of remote sensing multichanne
images] Qualifying scientific work, the manuscript.

The thesis for a degree of Doctor of Philosophy (PhD) in the field of knowledge
Electronics and Telecommunicatioms specialty 172 Telecommunications and radio

engineeringi Nat i onal Aerospace University AKh

The thesis is devoted to the improvement and development of new effective-servi
oriented methods in application to hichannel remote sensing image processing. The
object of the study is the processing of multichannel remote sensing images distortec
noise. The subject of the study is the methods of seorieated processing of multichannel
remote sensing images.

An analytical review of the main modern remote sensing systems characterist
services and processing methods provided by such systems as well as types
characteristics of different remote sensing images and noise models is performed in
work. It has been established that noise is one of the main factor that significantly degra
remote sensing image quality and it is desirable to remove noise by applying filtering. T
main problem of existing image filtering methods is that practically all of themnto
difficulties in edge/detail and texture preserving. Often existing filters can introduc
undesirable smoothing, artifacts, distortions alongside with noise removal.arhusage
after applying filtering (denoising) might seem oversmoothed &Ny annoying. Then,
positive effect of denoising is negligible or it does not exist at all and it is better to sk

denoising and to save time and computing resources. It has been also shown the ne
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predict filtering efficiency in advance, withocérrying out filtering itself and to undertake
decision on image filtering (denoising) expedience.

In the work theactual scientific and applied taskof developing serviceriented
methods of remote sensing image processing, which take into accounprupseties
present in images, to assess potential filtering efficiency and deamsikimg on image
denoising expedience is set and solved. The method of laddlgtive filtering using
tetrolet transform, the method of filtering efficiency prediction gar@dmethod of predicting
image quality measures for original (primary) remote sensing images using multilay
neural networks have been developed.

The aim of the thesis is to develop servogented methods of pigrocessing of
remote sensing imagesitaprove the efficiency of further processing stages, in particula
the development of quality assessment methods of original (primary) remote sensing ime
and improvement of image filtering efficiency prediction for decismmaking on image
denoising expdience.

The scientific results are

1) for the first time, the method for predicting measures (image quality metrics) c
original remote sensing image quality using multilayer neural networks has been propo:
which, unlike the known ones, uses imagaistical parameters in the spatial and spectra
domains in the absence of reference (nfiise) image and possibly without preliminary
estimated noise characteristics;

2) the method of predicting denoising efficiency of multichannel remote sensir
imagesbased on multilayer neural networkas been improveddue to the use of the
proposed set of input parameters (features), which allowed to increase the predic
accuracy in comparison with previously developed methods. The peculiarity of the propo
method is that it does not require any a priori or-esimated noise characteristics in
contrast to the previously developed predicting methods. It is shown that prediction accur
of the proposed method has been improved in terms of mean square err8rtimge?
compared to analogues, which facilitates more reliable deeamsaking on denoising
expedience;
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3) the method of localhadaptive filtering for radar images distorted by speckle noise
has been improvedusing wavelebased tetrolet transform, whi@llows increasing the
denoising efficiency and at the same time to preserve edges;ssraall objects and
textures.

The results of the work have been used in research study at the O. Ya. Usikov Insti
for Radio Physics and Electronics of the Natiohehdemy of Sciences of Ukraine and in
the National aerospace university named afterBMZ hu k ov s ky AnKhar
l nstituteo.

According to the thesis material, 22 papeese published 5 of which were articles
in journals of Ukraine, 1 article in feign country periodical (Switzerland) included in the
international scientific metric database SCOPUS, il6ublications in conference
proceedings (11 in international conferences included in the international scientific me
database SCOPUS).

Key words: image quality assessment (IQA), image quality prediction, multichanne
image processing, filtering, denoising efficien®CT, BM3D, SAR, remote sensing,

multilayer neural network.
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