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Abstract: The micro-motion feature is one of the important characteristic information of spatial target
recognition. However, the existing multifunctional Multi-Input Multi-Output (MIMO) radar usually has to
allocate a large number of continuous time resources for target micro-motion feature extraction after target
searching and tracking, which leads to a low real-time performance of target recognition and poor overall
performance of radar system. To solve this problem, this paper presents a multi-target micro-motion feature
extraction method for MIMO radar based on tracking pulses. First, according to the azimuth information of
each target, the MIMO radar transmitting waveform is designed, and the tracking pulses are transmitted
simultaneously for targets with different directions. On this basis, by considering the micro-motion feature
extraction performance and the target tracking performance synthetically, the transmission time series of the

tracking pulses are optimized. Finally, the narrowband tracking pulses are directly used to simultaneously
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extract the micro-motion features of the targets in different directions, which makes it no longer necessary to

allocate additional radar resources for target feature extraction. Consequently, the real-time recognition

performance and the working efficiency of radar are improved significantly. Simulations demonstrate that when

the signal-to-noise ratio is larger than —10 dB, the micro-motion features of multi-targets can be extracted

accurately, which verifies the effectiveness and robustness of the proposed method.
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Fig. 7 The reconstructed time-frequency distribution in 0° direction using the proposed method
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Tab. 3 The micro-motion features of targets obtained by the proposed method without noise
HAxJ710 (%) FES T 5 H bR B A8 bR rg (m) Wes fEEw (rad -s7") FHA
1 (0.10 —0.1) (3.14 1.57 3.14) 27.23
2 (110) (3.14 1.57 3.14) 26.47
-30 3 (-1.0 —1.10) (3.14 1.57 3.14) 26.01
4 (-1.3 —1.20) (2.83 1.57 3.14) 6.40
5 (0.300) (3.14 1.88 3.14) 6.06
1 (2.00.10) (003.14) 28.63
2 (-1.900) (003.14) 28.39
0 3 (0.1 —2.00) (003.14) 27.71
4 (01.90) (003.14) 27.19
5 (1.80.1 0.3) (0 0.31 2.83) 6.72
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Tab. 4 The micro-motion features of targets obtained by the proposed method when SNR=-10 dB

F7F() RS HF S FUR B 2 A by (m) Wekt i w (rad -s71) AHA
1 (0.10 —0.1) (3.14 1.57 3.14) 26.83

2 (110) (3.14 1.57 3.14) 25.48

-30 3 (-1.0— 1.1 0) (3.14 1.57 3.14) 25.09
4 (1.3 —1.20) (2.83 1.57 3.14) 7.78

5 (0.300) (3.14 1.88 3.14) 7.31

1 (2.0 0.1 0) (00 3.14) 27.52

2 (-=1.900) (00 3.14) 27.28

0 3 (0.1 —2.00) (00 3.14) 26.59
4 (01.90) (00 3.14) 26.08

5 (1.80.10.3) (0 0.31 2.83) 9.15

% 5 SNR=-15 dB£H TET#E75 % B AR s FHER ERA R
Tab. 5 The micro-motion features of targets obtained by the proposed method when SNR=-15 dB

F7FI() RS HF S FUR B 2 A by (m) Wekt ik w (rad -s71) AHA
1 (0.20.1 —0.1) (3.14 1.57 3.14) 25.73

2 (0.9 1.0 0) (3.14 1.57 3.14) 23.27

-30 3 (1.2 —1.00.1) (3.14 1.57 3.14) 22.16
4 (1.5 —1.30) (2.83 1.57 3.14) 15.04

5 (0.8 0 0.5) (2.83 2.19 3.14) 10.58

1 (22 —0.10) (00 3.14) 26.81

2 (=2.0 0.1 0) (00 3.14) 25.35

0 3 (02 —1.80) (00 3.14) 25.19
4 (0.11.80.2) (00 3.14) 24.07

5 (1.7.0.3 0.4) (00.31 2.83) 13.15
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