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Modeling and Software Implementation of SAR Imaging
System Performance in Spotlight Mode
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1.2.3 Malek e Ashtar University of Technology, Tehran, Iran
4 Department of Electrical and Computer Engineering, University of Shiraz, Shiraz, Iran

Abstract

SAR imaging systems are considered as a complement to passive remote sensing, but the process of image
formation in such systems are so complex that the final images are formed under three basic steps i.e. raw
data acquisition, forming the signal space and image space. In addition, various factors within and outside
the system are involved in the information that are recorded by SAR, such as radar, platform, processing
algorithm, imaging region and channel. Each of these have many sub-parameters which intensifies the
complexity of the behavior of SAR. Regarding such complexities, providing a model describing the
functional performances of SAR imaging system is highly desirable. In this paper, primarily, the
performance of the SAR image formation in spotlight mode, is modelled analytically, then the model is
implemented in a software pattern. The implementation includes three basic steps of image formation, so
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that the raw data acquisition is performed in CST software and the signal and image formation in
MATLAB software. The importance of this implantation is in determining the performance of the SAR
imaging system and the multi-capabilities. Such as the followings:

1. The ability to analyze the effect of various parameters of SAR imaging system is provided; from
this perspective, an important step towards will be taken the design and construction of this
imaging system type.

2. On the other hand, there are various factors within and outside the system that are involved in the
recorded information by SAR, such as radar, platform, processing algorithm, imaging region and
channel. Therefore, modeling the system performance Help's us to have a better interpretation of
SAR images.

3. This type of implementation allows for the simulation surfaces and targets from the perspective of
the SAR images.

4. Due to the important role of SARs in today's war for collecting information from a battlefield, the
performance modeling of SAR creates an ability of designing strategies them. In other words,
studying the validity of solutions proposed in the electronic warfare sector will come into existence
by this implementation.

5. Ability to produce images of distributed targets.

Keywords: SAR, Signal Space, Image space, field of scattering, Functional model, Software Implementation
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(Figure-1): SAR operational modes. a) Stripmap. b)
Spotlight [5]
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(Figure-5): Return signal in polar coordinates in spotlight mode,
which are samples of two-dimensional Fourier transform of the
image area. (), and Q, are frequencies in x and y directions[5].
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implementation of SAR operation in image formation section
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