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1.0 INTRODUCTION

Automatic Target Recognition (ATR) refers Io the problem of detecting and

classifying military targets based on sensor information. Current sensors include forward-looking

infrared (FLIR), electro--optical (EO), and synthetic aperture radar (SAR). Although each 

has its own advantages, SAR has become increasingly popular due to its high-resolution images

as well as its ability to work under varying weather and lighting conditions. The growth in the

collection capacity of tb, tis imagery has spurred research for automated algorithms to process this

information. The basic 5;AR ATR architecture can be divided into three stages. The first is a pre-

screener u,~ed to select regions of interest out of a wide-area scene. The pre,-screener reduces the

overall computational complexity by quickly locating a few regions meriting a closer inspection.

The discriminator stage is used next to detect targets while rejecting clutter. The final stage is

classification where class labels are assigned to the images passed by the discriminator. In this

report, the focus is oft the application of ~dvanced correlation filters to the detection and

classificati.~n stages of pre-screened images.

In recent years, the application of.correlation pattern recognition (CPR) algorithms 

SAR ATR has yielded very encouraging result:~ [1-4]. CPR refers to the use of carefully designed

filters to recognize objects. These filters are correlated with the input image leading to large peaks

for the desired reference object. The filters are d~erived from closed form solutions obtained

through the optimization of a performance figure of merit. The resulting algorithms are

analytically simple and are easily implemented. Furthermore, the correlation operation is shift-

invariant. This enables the correlation filters to handle multiple objects within a scene in parallel.

So, algorithm complexity is dependent only on the scene size and not the number of objects in the

scene. Finally, advanced filters such as the Maximum Aw~rage Conelation Height (MACH)

correlation filter [5] and the Distance Classifier Correlation Filter (DCCF) [6] have shown the

potential f~)r distortion-tolerant pattern recognition.

Current research in SAR ATR has focused on the testing of image data obtained

through the Moving and Stationary Target Acquisition and Recognition (MSTAR) program [7].

The publicly released portion of this database contains SAR images of ten military vehicles

recorded ~mder a variety of operating cond~itions:, Previously, results of the MACH filter

combined with the DCCF have been reported for the three-cla,,~s (BMP2, BTR60, and T72 targets)

and the ter~-class problems using the MSTAR database [1,2]. Recently, Alkanhal [31 introduced

the Extended MACH (EMACH) filter and the Polynomial DCCF (PDCCF) with the goal 


