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Multiscale smoothing preprocessing method based on wavelet
transform and S-G filtering
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(Beijing Research Institute of Mechanical & Electrical Technology Co. , Ltd. CAM, Beijing 100083, China)

Abstract: For the problem that the signal of the die forging press was affected by nonlinearity, instability, and strong background noise in-
terference in harsh environments such as high pressure, high temperature, high speed, and high vibration during long-term operation, a
multiscale smoothing preprocessing method based on wavelet transform and S-G filtering was proposed. Among them, the wavelet transform
method decomposed the signal in multiscal to effectively capture the characteristics and dynamic changes of the signal, adjusted the wave-
let basis function and S-G filter parameters to meet the characteristics of the multiscale signal and denoising requirements. The inverse dis-
crete wavelet transform was used to reconstruct the signal to realize the integrity, continuity, and smoothness of the signal. The results
show that this method can effectively eliminate noise at the multiscale level while retaining effective information, which is superior to tradi-
tional moving average method, S-G filtering, wavelet transform forced denoising processing method and threshold denoising method.
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Fig. 1 Schematic diagram of data preprocessing technology for

die forging press
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Fig. 9 Time domain diagrams of pressure for balance cylinder
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Fig. 10 Time domain diagrams of pressure for balance cylinder after detrending
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Fig. 13 Multiscale decomposition diagrams of wavelet transform
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(e) Detail coefficient of scale 3
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(a) Original signal

(c¢) Frequency domain diagram of original signal after detrending
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Fig. 18 Comparison of effect between S-G filtering and method proposed in this paper
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(b) Frequency domain diagram of original signal after detrending

(c) Signal after denoising by S-G filtering

(d) Frequency domain diagram after denoising by S-G filtering

(e) Reconstructed signal after multiscale smoothing processing based on wavelet transform and S-G filtering

(f) Frequency domain diagram after denoising by method in this paper
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(a) Original signal

(b) Reconstructed signal after forced denoising based on wavelet transform

(c) Reconstructed signal after threshold denoising based on wavelet transform

(d) Reconstructed signal after multiscale

smoothing processing based on wavelet transform and S-G filtering
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(a) Frequency domain diagram of original signal after detrending

(¢) Frequency domain diagram after denoising by wavelet threshold
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(d) Frequency domain diagram after denoising by method in this paper
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