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Abstract

Synthetic Aperture Radar (SAR) is an all-weather, all-time high-resolution
microwave remote sensing imaging radar. As a foundation and crucial procedures in
SAR image research and application domain, the basic processing and image
registration for SAR image is facing a higher request. Nowadays, a series of image
processing techniques which revolve around processing efficiency and accuracy and
reliability such aspects are becoming one of the hot topics of this area. With the
purpose of making extensive use of the SAR product from various kinds of
leading-edge satellites, a software platform which can be used for foundation
processing algorithms of SAR imagery needs to be developed.

In the paper, from the analysis of SAR imaging theory, the essential features of
the SAR imagery are explored, which leads to a series of particular methods of image
registration. Then, a software platform for SAR imagery processing named as
ENIMAGE is designed, on which the aforementioned image registration algorithm
can be fulfilled.

The main work of this paper is:

1. From the essential features of the SAR imagery, the processing efficiency and
accuracy and reliability of SAR imagery registration algorithm are analyzed totally.

2. On the basis of the difference of many kinds of SAR imagery registration
algorithm, a new method, which combine a cursory matching -oriented method with
accurate matching method, is introduced. In the paper, the SAR image registration
based on phase correlation—oriented point matching algorithm and the SAR image
registration depending on satellite orbit state vectors—oriented point matching
algorithm are studied and realized. The experimental results demonstrate that the
algorithm presented in this paper have their high validity, robustness and efficiency.

3. On the research of the data format of ASAR product form the ENVISAT, a
software platform for SAR imagery processing is designed based on Microsoft Visual
Studio 2010. The design idea, realization method and technique of this system are

introduced. With the application of object oriented (OO) design method, the software

II



Abstract

is developed with QT, which is one of the most efficiency developing environment
nowadays.

4. On account of processing large scale image, the memory mapping technology
and data block processing technology are studied and realized.

Key Words: SAR; Image registration, Memory mapping management; Data block

processing technology
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