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Abstract The sources of noise in leak detection signals were analyzed based on physical model tests. Different filtering methods
such as the conventional wavelet denoising algorithm the improved neural network denoising method and the least-square spline
fitting method were comparatively studied. Based on the thought of neural network back-propagation learning algorithm a synthetic
filtering method with the pre-filtering of signals combined with threshold self-learning wavelet algorithm was proposed. With the
method the optimal denoising threshold in the single operating case was obtained by threshold self-learning of pressure signals with
noise in the steady flow state to make the mean square error between reconstruction signals and desirable outputs minimal and then
the optimal threshold was used for denoising in the whole period of time in the same operating case. Thus the optimal output could
be obtained according to the optimal threshold in different cases. Numerical results and comparative studies show that the present
approach has obvious effects on noise suppression and is superior to the conventional wavelet denoising algorithm and improved
neural network denoising method.
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