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Abstract Aimed at the problems that the traditional echo simulation methods cannot well simulate the distribution of
Gaussian white noise and is not conducive to react the real echo signal as well the authors improve the echo signal
simulation method and propose a method to removing ground clutter from wind profiler radar based on static wavelet
transforms (SWT). The new methods can be applied to lower signal to clutter ratio (SCR) whose calculation amount is
little more than traditional method based on discrete wavelet transforms (DWT). The simulation results show the validity of
the algorithm.
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Fig. 2 Coefficients figures using different
° 1 wavelet filtering
SWT D
Table 1 ~ Value of D after making SWT
D
2 SWT 3 SWT 4 SWT 5 SWT
d, 6.3337 x107° 1.0468 x 1074 7.2779 x107° 7.7204 x 107°
d, 4.4605 x 1074 5.6001 x 1074 4.3228 x107* 4.9333 x10°*
dy/a, 0. 0262 1.8269 x 10~* 2.2643 x10°* 1.5640 x 10~*
dy/ay - 0. 0582 2.0030 x 10~* 3.0125 x10~*
ds/a, - - 0.0716 0.0073
as - - - 0. 0888
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Table 2 Performance contrast whose echo signals
are simulated by two different methods
SNR/
dB
20 516.7433  437.5565 0. 1532 528.1972 0.0222
10 56.2823 48. 6550 0. 1355 57.718 0. 0255
5 0 10. 2362 9. 0625 0. 1147 10. 5673 0. 0323
-5 6.7379 7.4167 0. 1007 7.0175 0. 0415
-10 5.6316 6.2180 0. 1041 6.0477 0.0739
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Fig. 3 Comparison chart before and after SWT
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Table 3 Estimation system performance contrast

1280 Hz SWT ° after the clutter filtering
3(a) (b) SCR/ DWT SWT
dB o, f o, /7
20 2.0143 201. 398 2.0008 200. 002
SWT
0 2.0302 203. 745 2.0086 201. 963
SWT -20 2.0876 207.538 2.0233 203.275
( 3(c) -30 - - 2.0574 205. 1298
(d) 3(e) (D) -50 - - 2.0987 208. 5324
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Fig. 5 Curve between sampling points and center
° frequency estimation error
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Fig. 4 Wavelet coefficients after DWT and the
spectrum after clutter suppression o
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