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ABSTRACT

In the world of remote sensing, both radar and EO/IR (electro-optical/infrared) sensors carry with them unique
information useful to the imaging community. Radar has the capability of imaging through all types of weather, day or
night. EO/IR produces radiance maps and frequently images at much finer resolution than radar. While each of these
systems is valuable to imaging, there exists unknown territory in the imaging community as to the value added in
combining the best of both these worlds. This work will begin to explore the challenges in simulating a scene in both a
radar tool called Xpatch and an EO/IR tool called DIRSIG (Digital Imaging and Remote Sensing Image Generation).
The capabilities and limitations inherent to both radar and EO/IR are similar in the image simulation tools, so the work
done in a simulated environment will carry over to the real-world environment as well. The goal of this effort is to
demonstrate an environment where EO/IR and radar images of common scenes can be simulated. Once demonstrated,
this environment would be used to facilitate trade studies of various multi-sensor instrument design and exploitation
algorithm concepts. The synthetic data generated will be compared to existing measured data to demonstrate the
validity of the experiment.
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1. INTRODUCTION

Remote sensing has been an ongoing effort for decades, both in electro-optical/infrared (EO/IR) imaging and radar
imaging. Many advances in technology have led to better resolution, increased spatial and spectral coverage, faster
analysis of the downloaded images, and automated means by which to perform certain types of analysis on the data.
While there has been an extensive amount of work done in radar and EO/IR imaging separately, there has been less
work done in combining the technologies.

Radar offers information, such as ranging and dielectric properties, that EO/IR imaging does not. Furthermore, it
can penetrate many types of weather, to include rain, clouds and fog and it can be used to image day or night. Radar
can also penetrate foliage to detect targets that may be obscured beneath. On the other hand, EO/IR imaging affords the
user information about radiances and reflectances. It tends to have much finer spatial resolution than radar and
therefore is capable of subpixel target detection, but is limited by weather, daytime imaging conditions (except in the
case of short wave infrared, which can image at night), and often can only image at or near nadir viewing geometry.
With these advantages and disadvantages of both types of imaging systems, it is reasonable to expect that combining the
two systems in some way, whether as one sensor or by fusing resulting images, might yield more information than
either one alone.'

Obtaining actual radar or EO/IR data can be costly and time-consuming. Therefore, it makes sense to take
advantage of image simulation tools, such as Xpatch for radar and DIRSIG (Digital Imaging and Remote Sensing Image
Generation) for EO/IR.> DIRSIG is an image generation model developed by the Digital Imaging and Remote Sensing
(DIRS) Laboratory at the Rochester Institute of Technology. It is capable of producing simulated imagery in the
regions spanning visible to infrared. > Xpatch is a similar image generation tool except that it simulates imagery in the
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