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Efficient Recognition of Ballistic Missiles using
Monostatic/Bistatic/Multistatic Micro-Doppler Images
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Abstract

The ballistic missile(BM) is a kind of missile following the ballistic trajectory and is a major threat due to the
low radar cross section(RCS) and the high speed. Especially, when intercepting BM in the midcourse phase, the
intercept accuracy can significantly decrease due to the decoy with the RCS and the velocity similar to those of the
warhead. For this reason, researches to classify the warhead and the decoy are actively carried out by exploiting
micro-Doppler(MD) caused by the difference of the micro-motion. However, because most of researches are conduced
by using a single radar, the classification accuracy is high if the target is observed at an aspect angle yielding wide
MD bandwidth and if not, the accuracy can be degraded considerably. To solve this problem, we suggest an efficient
method robust to the variation of the aspect angle by fusing MD images obtained by using the recently proposed
monostatic/bistatic/multistaitc modeling methods.
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Fig. 1. Micro-motion of the warhead(left) and decoy(right)
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Table 1. Radar parameters

Parameter Value
Bandwidth 40MHz
Center frequency 10GHz
PRF 4000Hz
Obesrvation time 0.5s
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Fig. 5. Locations of the classification on the trajectory
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Table 2. Micro-motion parameters

Warhead Decoy

Spinning (Hz2) 0 Wobbling (Hz) 2-4

Coning (H2) |2 - 8|No. of random data (H2)| 8

Amplitude (°) |3 - 10
No. of data 24

Amplitude
No. of data 24
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