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Abstract: For the nonlinear and non-stationary signals existing in a MEMS (Micro-electronic-mechanic
system)gyro, a denosing method based on the Empirical Mode Decomposition /High Order Statistic (EMD/HOS)
was proposed. Firstly, the MEMS gyro signals were captured, and they were decomposed into a cluster of intrinsic
mode function (IMF) based on the proposed EMD/HOS sift process. The IMF peak values were estimated by
using Bootstrap technology, respectively, to verify its Gaussianity and the Gaussian components were filtered
directly. Then the variance algorithm was used to calculate the Hurst exponent of the IMF. According to the Hurst
exponent, the threshold was calculated and the each IMF was processed by soft threshold technology. Finally, the
remained IMFs after threshold processing were reconstructed to implement the signal denoise. Moreover, the
Allan variance algorithm was introduced to analyze the gyro noise, and the characteristic of gyro noise could be
observed via the curve of related time and root Allan variance. The conclusion is that EMD-HOS and soft
threshold technology decrease the noise of MEMS obviously, the SNR is increased by 5.6 dB, and each indicator

of MEMS; gyro noise is improved almost by one order.
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Fig. 2 Flow diagram of EMD-HOS de-noising
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Fig. 3 MEMS gyro and its test device
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