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Detection of Low-RCS Targets in Sea-Clutter using Multi-Function Radar
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Abstract

Multi-function radar(MFR) is a system that uses various functions such as detection, tracking, and classification. To operate the
functions in real-time, the detection stage in MFR usually uses radar signals for short measurement time. We can utilize several
conventional detectors in the MFR system to detect low radar cross section maritime targets in the sea-clutter; however, the detectors,
which have been developed to be effective for radar signals measured for a longer time, may be inappropriate for MFR. In this study,
we proposed a modelling technique of sea-clutter short measurement time. We combined the modeled sea-clutter signal with the
maritime-target signal, which was obtained by the numerical analysis method. Using this combined model, we exploited four independent
detectors and analyzed the detection performances.
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Fig. 1. Flowchart of sea clutter modeling.
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LPF to extract sea clutter waves Hamming window
Target Lifeboat
Range of radar to clutter center 5,000 m
CAD tool VIRAF
Elevation view angle to target 0.2521°
Azimuth view angle to target —180°~180°
signal-to-noise ratio (SNR) 15 dB
Iteration 100 times
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Carrier frequency X-band
Bandwidth 300 MHz
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Pulse width 20 ps
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Parameter ‘ Value
Fractal
m ‘ 2
EMD
« ‘ 107"
RBF-NN
# of input layer neurons 5
# of hidden layer neurons 15
CA-CFAR
# of guard cells 10
# of training cells 32
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Fig. 8. Simulation of marine target detection.
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