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Abstract; The detection and recognition of acoustic target is an important method to compensate for the
weakness of radar in low-altitude detection. How to eliminate the noise mixed in the acoustic signal and to
retain the useful information as much as possible is still a challenging problem. Inspired by the wavelet
threshold, and according to the characteristics of low-altitude battlefield ambient noise, we proposed a new
denoising method based on threshold Empirical Mode Decomposition ( EMD ). Firstly, the signal is
decomposed by EMD to obtain the Intrinsic Mode Functions ( IMFs). Then, threshold processing is made to
the IMFs whose actual energy exceeds the estimated energy. Finally, the processed IMFs are reconstructed to
obtain the denoised signal. To evaluate the performance of the proposed method, a simulation is performed
using helicopter sound signal corrupted with typical low-level ambient noise under different signal-to-noise
ratios. The performance is evaluated in terms of SNR, Root Mean Square Error ( RMSE ), and smoothness
index, and a comparison is made with those of the previous denoising methods. The simulation results show
that the proposed method is effective in eliminating most low-altitude ambient noise.
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SNR/dB RMSE /%
BAERE @A SNR/dB EMD-h EMD EMD-i EMD-h EMD EMD-i EMD-h EMD EMD-i
-10 3.6640 3.5100 6.8014 0.0510  0.0543 0.0031 11.5155 8.3400 17.2013
-5 4.4167 4.8156  7.4444 0.0161 0.0176 0.0101 11.4070  8.2727 16.5814
[iin 0 6.2114  6.0159  9.2188 0.0051 0.0062 0.0032 11.4729  8.3576 16.7153
5 9.4866  9.5630 12.8837 0.0016  0.0017 0.0009 12.7262 9.1612  18.9981
10 13.4110 12.9956 17.1216 0.0005 0.0008 0.0002 13.9931 10.4979  20.9355
-10 8.9337 8.5696 10.7103 0.0145 0.0308 0.0122 9.0831 4.0119 6.9535
-5 9.5594  9.5678 11.3662 0.0053 0.0074 0.0038 9.0681 4.0360 7.0601
b 0 11.2672 10.1259 13.1098 0.0051 0.0035 0.0012 9.2847 4.4096 7.2378
5 14.4307 13.9875 16.4191 0.0004  0.0006 0.0003 9.9345 4.7896 8.0229
10 18.8170 18.4593  20.8127 0.0001 0.0003 0.00004 12.0508 7.1586 9.9153
-10 8.7072 8.7806 13.4418 0.0157 0.0164 0.0066 27.7504 24.8965 28.4165
-5 9.1598 9.2129 14.8090 0.0053 0.0062 0.0018 22.4645 20.7896 27.7125
A 0 11.1363 11.1132 15.8880 0.0016  0.0019 0.0006 25.0900 21.7853 29.1639
5 14.4038 14.4256 19.9432  0.0005 0.00035 0.0001 26.4899 23.5894 27.8061
10 17.1546 17.1789 22.7620  0.00025 0.00021 0.00006 24.5324 23.7412 29.8746
-10 3.3389 5.1236  7.3030 0.1164  0.1137 0.1121 0.0003 0.0004 0.0001
-5 4.1642  6.7895 8.0513 0.0362  0.0368 0.0034 0.0424 0.0005 0.0006
[ sl 0 5.8935 8.7513 9.7409 0.0114 0.0119 0.0115 0.0100 0.0028 0.0029
5 10.9928 10.4278 12.0396 0.0036  0.0041 0.0035 0.0035 0.0189 0.0146
10 15.3308 15.8974 17.2441 0.0011 0.0012 0.0010 0.1604 0.0475 0.0577
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