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Random noise attenuation based on orthogonal
polynomials transform for CMP gathers
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(1. China University of petroleum (Beijing ), Beijing 102249 ,China; 2. Department of Automation ,
Tsinghua University , Beijing 100084, China)

Abstract A new random noise attenuation method is proposed based on orthogonal polynomials transform for NMO
CMP gathers. After orthogonal polynomials transform, the CMP data are transformed to spectra of orthogonal
polynomials coefficients, which describe the energy distribution of CMP data and can distinguish between effective
waves and noises. The orthogonal polynomials order of effective waves is confirmed according to the energy variation
with order increasing. This method can not only attenuate the noise but also preserve the AVO properties. The

processing of synthetic and real data shows good results.
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(a)Noise-free CMP gathers; (b)Noised CMP gathers; (c)Denoised CMP gathers; (d) The spectrum of orthogonal polynomial

coefficient for noise-free CMP gathers; (e) The spectrum of orthogonal polynomial coefficients for noised CMP gathers
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(a) The energy variation with order at t=1. 66 s; (b) The adaptive order
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(a) Original CMP gathers; (b) De-noised CMP gathers
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