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Abstract

This research considers distortion-invariant object detection and classification in synthetic

aperture radar (SAR) images. SAI% sensors are attractive since they provide data in a wide range

of weather conditions and their range resolutions can be made independent of the absolute range.

Among the issues which make SAI% object detection and classification difficult and different from

other sensor imagery are the large dynamic range of the pixel values and the extreme variability

of the images for sm~ll distortions of the object.

Correlation filters are shift-invariant and hence are promising for SAR since large regions

of data can be analyzed in a computationally efficient manner. The correlation filter we use is

known as the minimum noise and correlation energy (MINACE) filter. Multiple MINACE filters

that cover different ranges of angular distortions are designed. MINACE filter improvements

for SAR are suggested.

Test results are provided for real SAR data with 360° aspect views of 2 different objects and

for 100 real SAI% clutter chips (natural and man-made). We obtained P~) = 100% ~nd PFA 

0.82% with only three filters per object.

Keywords: Detection, Distortion-invariant filters, MINACE filters, Pattern l%ecognition,

Synthetic Aperture Radar.
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