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A Study on the Analysis of Radar System Phase Noise Effects in Clutter Cancellation
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ABSTRACT

Since there are very strong clutter returns in an airborne weather radar used for the detection of low altitude weather hazards, the reliable
weather data cannot be extracted from the weak Doppler weather signal without cancellation of these strong clutter returns. However, the
system phase noise spreads both the clutter and Doppler signal and causes the serious problems in the efficient clutter cancellation. Therefore,
in this paper, the phase noise effects on the clutter and Doppler weather signal were analyzed. The system phase noise model was suggested
and the effects were derived and explained using this phase noise model. It can be shown that there exists the limit in the clutter cancellation
capability to improve the signal-to-clutter ratio (SCR) due to the system phase noise. It may be prominent especially in the low SCR situations.
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Fig. 1 Phase noise effects on clutter filtering with 50

dB stopband attenuation for the Doppler weather
return of 0 dB SCR
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Fig. 2 Phase noise effects on clutter filtering with 50
dB stopband attenuation for the Doppler weather
return of -30 dB SCR
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Fig. 3 Phase noise effects on clutter filtering with 60
dB stopband attenuation for the Doppler weather
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Fig. 4 Phase noise effects on clutter filtering with 70
dB stopband attenuation for the Doppler weather
return of -30 dB SCR
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