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Abstract

Low-altitude and high-speed targets that fly close to the sea level are generally detected using a single-band moving target indicator
(MTT) technique. The MTI technique detects a moving target by filtering out the sea-clutter Doppler spectrum. However, when detecting
a low-altitude, high-speed target flying close to the sea, blind speed problems can occur because of the fast maneuvering characteristics
of the target. Moreover, multipath phenomena and false alarm may occur due to the influence of the sea. Such problems make detection
difficult. In this paper, we propose a detector suitable for high-speed targets in sea conditions using dual-band radar. Low-altitude and
high-speed targets were modeled by considering the maritime situation, and robust detection against blind speed and multipath
phenomena was confirmed by applying the proposed technique to the average Doppler power of the received signal in each band.
Finally, simulations for various speeds and distances of the target confirmed that the proposed method showed improved target detection
performance than the existing single-band method when detecting low-altitude, high-speed targets in sea conditions.
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Table 1. Simulation paremeters.
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Paremeter Value
Center frequency 10 GHz, 3 GHz
Bandwidth 10 MHz
PRF 6,000
Radar height 50 m
SCR —30 dB
Sea state 3
Target height 50 m
Target speed 245, 270, 300 m/s
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Fig. 10. The simulation modeling.
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Fig. 12. ROC curve when target speed is blind speed in (a) X- and (b) S- band.
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