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! Spectral Libraries

2 Hyperspectral Imagery

® Geological Units

* Image Texture

® Integral Equation Model (IEM)

® Surface Roughness and Smoothness
" Surface Dielectric Properties
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Morphologic Discrimination of Geological Formations using Surface
Roughness Modeling against Microwave Backscattering Coefficient in
SAR Images
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Abstract

Providing morphological information (surface roughness) using optical images texture, for vast areas is
not reasonable for mapping, since for such application a large number of high resolution images must be
provided. On the other hand, hyperspectral optical images processing which is the conventional mapping
technique in geology cannot offer morphology of the land and always field visit is inevitable. Synthetic
Aperture Radar (SAR) images, due to having phase and polarization information, are capable to detect
surface roughness and in surface geology, geomorphology. For this purpose, it is necessary to model the
microwave backscattering against surface roughness and even lithology. Utilizing this feature, field
measurements could be simplified and in some cases eliminated. In this paper, the performance of the
Integral Equation Model (IEM) as well as geological alteration zones detection in Anaran geological
structure (located in llam province) is investigated. The difference between the results and ground
measurements of surface roughness is less than 15%, although there is 35% of difference for Quaternary
deposits.

Keywords: Integral Equation Model, Synthetic Aperture Radar, Geology Mapping.
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