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SUMMARY 

Prytkov Valery Alexandrovich

The Algorithms and Computer Structures for Processing and Decoding 
the Earth Surface Photos

Key words: image processing, Earth surface photos, grayscale image, extrac­
tion squared objects, histogram analysis, distance transforms, filtration, local opera­
tions, preliminary processing, cellular logic, cellular automaton, global links emula­
tion.

In the PhD thesis the most important task of extraction of objects in technol­
ogy of creation and updating digital maps on aero photos of Earth surface is investi­
gated: Separation of objects significantly influences on work capacity of technologi­
cal process and the accuracy of result. The main objective of the work is the devel­
opment of an algorithms of semiautomatic identification of squared objects on gray­
scale Earth surface images and the development of structural models of a cellular 
automaton for preliminary image processing.

The approach o f semiautomatic extraction o f squared objects on Earth surface 
images based on histogram analysis has been proposed. The restriction of brightness 
range of the background pixels is the main feature of this approach. It transforms the 
recognition task with one class into task with two classes. The algorithm of extrac­
tion the objects on level relation of histograms with automatic calculation of thresh­
old has been developed. This algorithm has minimized the total error of recognition. 
The two-pass algorithm of filtration based on distance transforms has been devel­
oped. Storing o f contours and linking of objects is the main feature of this algorithm. 
The new structure of local memory of the cellular automaton has been proposed, that 
differs from classical by organization the local memory as shift register. It can effec­
tively calculate the operation for counting of neighbours that is used in filtration and 
approximation algorithms. The new structure of cellular logic is differed from classi­
cal by global link emulation feature. Such emulation can use algorithm oriented on 
hierarchical structure and increase fault-tolerance o f system. The relation for calcula­
tion of optimal depth of overlapping in process images by separate windows is pro­
posed in dependence of cellular automaton parameters and image size.Би
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