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Wide-Angle ISAR Imaging Based on U-net Convolutional Neural Network
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(Information and Navigation School, Air Force Engineering University, Xi’an 710077, China)

Abstract In wide-angle inverse synthetic aperture radar (ISAR) imaging, serious migration through range
cells (MTRC) will lead to the defocus of ISAR image. A wide-angle ISAR imaging method based on U-net
convolutional neural network (U-net CNN) is proposed, Firstly, the echo data is preprocessed by fast
Fourier transform to obtain a defocused ISAR complex-value image as the training samples; Secondly, ac-
cording to ISAR imaging characteristics, the u-net structure is improved, and an imaging network with
good focusing ability is obtained after training. Simulation results show that compared with traditional
wide-angle ISAR imaging methods, the proposed method reduces the peak sidelobe ratio (PSLLR) of ISAR
image to less than -18 dB, has smaller image entropy and minimum mean square error (NMSE), and the
imaging time is reduced to about 0. 28 seconds. Under the condition of low signal to noise ratio (SNR), the
proposed method can still achieve fast and accurate reconstruction of ISAR image.
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& 10

W A ik
Ff f5 b7 RO Bp pra oo
method
RPSLR/dB —12.47 —12.15 —18.56
0dB, APSLR/dB —12.76 —12.21 —18.31
21.6° Entropy  5.643 1 4.577 1 4.477 8 0.398 7
NMSE 0.7321 0.5654 0.3631 0.005 1
RPSLR/dB —12.23 —11.49 —18.51
—5dB, APSLR/dB —12.54 —11.52 —18.26
16.5° Entropy  5.897 5 5.062 4 4.7854 0.403 8
NMSE 0.926 5 0.728 3 0.622 7 0.005 3
RPSLR/dB —11.25 —10.13 —18.47
—7dB, APSLR/dB —11.61 —10.12 —18.23
16.5° Entropy  5.942 8 5.1355 4.9153 0.548 5
NMSE 0.9433 0.736 7 0.6658 0.0057
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