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End-to-End Full Complex-Valued Domain SAR Target
Classification Neural Network
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(College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract:  Synthetic aperture radar (SAR) image detection often encounters problems such as error sensitivity and
high computational complexity, which pose challenges to SAR target recognition. Researchers have proposed many novel
and efficient deep learning methods for SAR data. However, most of these deep learning networks for SAR target recogni-
tion use the same methods as optical real-valued processing, directly applying real-valued deep neural networks to SAR im-
ages. Real-valued neural networks to some extent lose the phase information, which cannot fully utilize the complex charac-
teristics of SAR data. As phase information is a unique data feature in SAR images, it plays a crucial role in applications
such as SAR interferometry, information retrieval, and target recognition. In order to make the network more suitable for ex-
tracting complex data features from SAR, breaking the architecture of traditional neural networks, this paper proposes a nov-
el end-to-end fully complex-valued multi-stage convolutional neural network (Complex-valued mUItI-Stage convolutlonal
Neural nEtworks, CUISINE) architecture. It realizes the computation in the full complex-valued domain from the input of
SAR complex image data to convolutional calculations, and finally to classification labels. Experimental comparisons on
the publicly available MSTAR dataset show that our method performs well in SAR target classification. The accuracy reach-
es 99.42% on the test set with a phase error of 0 rad, and 88.05% on the test set with a phase error of 50 rad.
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MSTAR (Moving and Stationary Target Acquisition and
Recognition) $E 4 46 UE CUISINE 452 $isk 5 4% (14 14
fig . MSTAR %4848 /2 36 [ 25 42 50 56 28 & A1 1) b 1 42 H
B E AR S 0 M SAR B A . B A AL IR A
R SR H Y [ 58 92 06 5 0 1 4 R X B RO SAR 1%
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TESAR SR R G, h THs shiR 25 3T B 55
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I 158 22 19 SAR W (B FEUARRAE AT B &5 D) . Tl
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281 268 0 0 0 0 0 0 0 0 0 100.00
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