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A Study on Automatic Target Recognition Using SAR Imagery
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Abstract

NCTR(Non-Cooperative Target Recognition) and ATR(Automatic Target Recognition) are methodologies to identify
military targets using radar, optical, and infrared images. Among them, a strategy to recognize ground targets using
synthetic aperature radar(SAR) images is called SAR ATR. In general, SAR ATR consists of three sequential stages:
detection, discrimination and classification. In this paper, a modification of the polar mapping classifier(PMC) to iden-
tify inverse SAR(ISAR) images has been made in order to apply it to SAR ATR. In addition, a preprocessing scheme
can mitigate the effect from the clutter, and information on the shadow is employed to improve the classification
accuracy.
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Fig. 1. SAR ATR procedure.
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Table 1. Confusion matrix of 3-class classification problem of PMC classifier(training data - depression angle 17°%, test

data - depression angle 15°).

Variant BTR70 BMP2 ™ P. (%)

BTR70 c7* 196 0 0 100.00

BMP2 9563 1 194 0 99.49

BMP2 9566 3 187 6 95.41

BMP2 c21* 0 196 0 100.00

172 132 % 0 1 195 99.49

172 812 1 8 186 95.38

172 S7 0 0 191 100.00

Total 201 586 578 98.53

E 2384 4% 490149 ke 4ure) 4yl

Table 2. Correct classification performance of different classifiers!”. (%)

PMC AdaBoost MSE Neural Network SVM

P. 98.53 96.41 89.7 94.07 94.87
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Table 3. Confusion matrix of 4-class classification problem of PMC classifier(training data - depression angle 17° *,

test data - depression angle 15°).

Variant BRDM2 BMP2 BTR70 T72 P. (%)
BRDM2 E71 * 274 0 0 0 100.00
BTR70 C71°* 0 196 0 0 100.00
BMP2 9563 4 1 190 0 97.44
BMP2 9566 5 1 185 5 94.39
BMP2 Cc21* 1 0 195 0 99.49
172 132 * 0 0 1 195 99.49
172 812 0 1 8 186 95.38
172 S7 0 0 0 191 100.00
Total 284 199 579 577 98.35
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