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Land-Sea Clutter Image Enhancement and Detector Design for
Sky-Wave Over-the-Horizon Radar

LUO Zhong-tao', GONG Yan-ru'", LI Ji-xuan', LU Kun’
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Abstract: Sky-wave over-the-horizon radar (OTHR) effectiveness is limited by the operation environment. When the
ionospheric state is bad or the operating parameters are unsuitable, the radar signal will not illuminate the scheduled area.
Hence, the fact that the land-sea clutter (LSC) is normal or abnormal directly reflects the working status of OTHR. To ad-
dress the scarcity and imbalance of OTHR clutter signals, a data enhancement method based on generative adversarial net-
work is proposed for clutter range-Doppler image enhancement. A lightweight ResNet18 model is used for real-time identi-
fication of the radar images. Further, an LSC anomaly detector (LSCAD) is designed to achieve automatic identification of
the radar LSC situation. The LSCAD extracts the high-amplitude region from the radar range-Doppler map, classifies it by
the classification network based on the augmented dataset, and feds back to the radar operator. Simulation results show that
the LSC data enhancement increases the LSC classifier accuracy by 25.26%. The LSCAD can make a correct judgement on
the LSC status of the real data and literature images. Therefore, the LSCAD can be used as an extended module of the
OTHR and provides automatic detection and warning about the LSC anomaly, which helps OTHR improving the degree of
automation.
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clutter detection
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