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Abstract ;

A novel denoising method for mechanical vibration signals was proposed based on quantum superposition

inspired parametric estimation. Considering the relation between real coefficients and imaginary ones of the dual-tree

complex wavelet transformation, a new two-dimensional probability density function model with an adaptive parameter was

built. Through investigating the inter-scale dependency of coefficients and those of their parents, the proability for

quantum superposition inspired signal and noise to occur was presented. Combined with Bayesian estimation theory, an

adaptive shrinkage function was deuced based on quantum superposition inspired parametric estimation. At last, the

simulated signals and rolling bearing fault vibration signals were analyzed. The results showed that using the proposed

method can reduce noise effectively, can achieve much better performance than that of the traditional soft and hard

thresholds denoising algorithms.
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Tab.1 Results of different algorithms for denoising

ERTS SNR HeaviSine Blocks Bumps
13 26.9 21.5 20.7
TR 14 27.7 22.2 22.6
15 28.5 23.0 23.7
13 25.5 19.2 19.9
T (E 14 26.1 19.7 21.1
15 26.5 20.8 21.8
13 25.3 15.7 13.1
R 14 25.8 16.2 14.0
15 26.4 16.8 14.8
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Tab. 2 Results of different DTCWT base for denoising

/NI SNR HeaviSine Blocks Bumps

13 26.9 21.5 20.7

near_sym 14 27.7 22.2 22.6
15 28.5 23.0 23.7

13 26.7 21.3 20.7

antonini 14 27.5 21.9 21.5
15 28.3 22.6 22.5

13 25.9 21.0 20.4

legall 14 26.6 21.7 21.1
15 27.3 22.5 21.9
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