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Abstract. For the lack of the single threshold denoising method of synchrosqueezed wavelet transform( SST) ,an im-
proved denoising method for chaotic signal is proposed based on SST hierarchical threshold. Firstly, according to the distribu-
tion models of SST decomposition coefficients of the signal and the noise,the formula of mean square error of SST chaotic
signal denoising is derived, which contains the threshold coefficients of amplitude. Then,the optimal threshold coefficients of
amplitude is calculated based on the minimum mean square error criterion. Finally , the optimal hierarchical thresholds of SST
chaotic denoising is determined according to the optimal threshold coefficients and the standard deviation of the noise. In the
experiments ,the denoising performance of the proposed method is tested by using the simulated chaotic signals and the
measured monthly sunspot signals. The experimental results show that the proposed method can filter the noise of chaotic
signal better,and the chaotic properties of the originals can be largely recovered. The proposed method can obtain better per-
formance in the chaotic signal denoising than the classical wavelet transform threshold method and the EEMD denoising
method.
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