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Target recognition algorithm based on HRRP time-spectrogram
feature and multi-scale asymmetric convolutional neural network
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Abstract: A radar HRRP recognition algorithm based on time-spectrogram feature and multi-scale convolutional
neural network is proposed to address the difficult feature extraction and low accuracy in space target recognition.
Firstly, the normalization is used to eliminate the intensity sensitivity, the absolute alignment of multiple dominant
scatterers is used to eliminate the translation sensitivity, and the radar Doppler velocity is used to eliminate the wid-
ening effect, distortion and wave crest splitting on HRRP caused by high-speed motion of the target. Then, the
method applies the time-frequency analysis to the preprocessed HRRP to extract the time-frequency diagram. Final-
ly, the time-frequency features are extracted with different scales of fineness and different directions through asym-
metric convolution of different scales. The data processing results demonstrate that the present method has a high
target recognition accuracy. In addition, the present improves the anti-posture sensitivity and target recognition on

the same platform.

Keywords: radar target recognition; inverse synthetic aperture radar; high range resolution profile; convolutional

neural network

1A =%, BR, WFA, ¥ £T HRRP I JAFAEF Z REFXFFHEBRIFLZ 507 BFR R FE#[T]. BT A F
FIR, 2023, 41(3) : 537-545
YUN Tao, PAN Quan, HAO Yuhang, et al. Target recognition algorithm based on HRRP time-spectrogram feature and
multi-scale asymmetric convolutional neural network[J ]. Journal of Northwestern Polytechnical University, 2023, 41(3) :

537-545 (in Chinese)

© 2023 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





