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Classification of the Warhead and Decoys using the Multi-Target
Micro-Doppler Image Separation

Yu-Jin Kim*, In-Sik Choi**
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Abstract

Distinguishing warheads and decoys is challenging when the multi-target signals exist within a single radar beam.
Recently, micro-Doppler signatures generated by target-specific micro-motions have emerged as a promising
classification method. Assuming warheads exhibit nutation and decoys exhibit tumbling, we separated multi-target
signals using the scattering center extraction algorithm, Hough transform, and least squares method. This process
isolates the micro-Doppler components by removing macro-motion Doppler effects. We transformed these signals into
2D images via STFT and classified them using a modified LeNet-5 CNN. As a result, our CNN achieved 99.98%
accuracy at SNR 20dB and 91.13% at SNR 5dB.
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Table 1. Target classification result by SNRI9]

SNR Outout Decoy Warhead
Input
1508 Decoy 100% 0%
Warhead 0.05% 99.95%
Decoy 100% 0%
10dB
Warhead 2.46% 97 54%
5B Decoy 89.82% 10.18%
Warhead 7.56% 92.44%
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