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An Efficient Method to Extract the Micro-Motion Parameter
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Abstract

It is very difficult to intercept the missiles because of the small radar cross-section and the high maneuverability. In addition, due
to the decoy with the similar motion parameters, additional features other than those of the translation motion parameters need to be
developed. In this paper, for the successful recognition of missiles, we propose an efficient method to extract micro-motion parameters
and scatterers of the missile engaged in the micro motion. The proposed method extracts motion parameters and scatterers by using
the matching score between the modeled micro-Doppler function and the time-frequency binary image as a cost function. Simulation
results using a target composed of the point scatterer show the parameters and the scatterers were accurately extracted.
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Fig. 1. Micro-motion of the missile.
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Table 1. Radar and motion parameters.
#HZ A7 1 %
H2A ghE 37 0.0001 %
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Fig. 5. Result of micro-Doppler estimation and removal ima-
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Table 2. Estimated motion errors.

Q, 0.0251 rad(0.13 %)
0, 0.0002 rad(0.02 %)
Q, 0.0245 rad(0.34 %)
Q, 0.1068 rad(0.03 %)

E 3. %% #7927

Table 3. Estimated coordinate errors.

x; | 00443 m(9.63 %) | 3 0.0063 m(2.1 %)

yi | 0.0048 m(0.18 %) | w3 | 0.0002 m(0.04 %)

z; | 0.0825 m(0.83 %) | =23 0.0564 m(3.3 %)

2y | 00014 m031 %) | I, | 0.00398.67 %)

o | 00067 m(1L61 %) | I, | 00025098 %)

zy | 0.0068 m(0.40 %) | I, 0.0005(0.05 %)
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