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Algorithm for Removing False Plots in Heavy Weather Clutter
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Abstract

In this paper, we propose an algorithm to remove false plots in the weather clutter for a low-altitude aircraft detection radar in heavy
rain conditions. The proposed algorithm detected the signal being saturated by the weather clutter and removed the false plot after esti-
mating the radial velocity of the weather clutter and calculating the range of speed of the false plot when the receiving signal was
saturated. The proposed algorithm presented the result of the effectively removed false plots in the weather clutter for a real radar in
heavy rain circumstances.
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Fig. 1. Flow chart of radar system.
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Fig. 2. Flow chart of anti-weather clutter algorithm.
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Table 1. Test condition.

Variable Value and description

Surveillance area 135°~225°

Frequency band S

Waveform Pulse train

Test date 2023.06.01. - Sky clear,

2023.06.29. - Heavy rain.

VDR/ZDR
Max of Mean CNR
%  Max of mean CNR with C1 On

C1 On: meet a formula (5)
Weather Clutter Saturate condition

Z/\/\M_/V/\WWNN\/\«'

dB, m/s

1:10 1;0 1:;0 2(‘)0 2;0
Az, deg
18 5. (2023.06.01.) CNR 2 ZDR/VDR H$]
Fig. 5. (2023.06.01.) CNR and ZDR/VDR.

VDR/ZDR
Max of Mean CNR
%  Max of mean CNR with C1 On

C1 On: meet a formula (5)

s Weather Clutter Saturate conditi¢:~nI

140 160 180 200 220
Az, deg

dB, m/s

T8 6. (2023.06.29.) CNR 2 ZDR/VDR H$]
Fig. 6. (2023.06.29.) CNR and ZDR/VDR.
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Green: Survailance Plot

Sky blue area: (k) > o*+a

m/s
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T3 7. (2023.06.01.) ZDR or VDR ¢
Fig. 7. (2023.06.01.) Region of ZDR or VDR.

Yellow: Removed Surveillance Plot

from ZDR or VDR
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Fig. 8. (2023.06.29.) Region of ZDR or VDR.
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