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Abstract: To study imaging optimizing algorithms for low signal-noise rate (SNR) seismic data in irregular
topography, an effective coherence constraint noise suppression method is established according to the obvious
difference in coherence characteristics between noise and effective reflected signals, which can provide theoretical
and technical support for practical applications of the imaging in irregular topography. In order to solve the problem
of conventional imaging of low signal-to-noise ratio seismic data in irregular topography, a coherence constraint
Gaussian beam migration method for irregular topography is proposed in this paper. The elevational correction of
time-shift eliminates the inaccuracy of beam decomposition caused by irregular topography. Horizontal projection
equivalent discrete interval ( HPEDI) for beam center and receiver location is designed to solve the drawback of
unbalance of imaging amplitude. About the coherence constraint, a new stable complex domain weighted coherence
spectrum computing method is proposed, and the threshold extraction and exponential strengthening methods for
effective reflection signal are designed to achieve the effective suppression of random noise and incoherent false
imaging. Numerical experiments of 2 synthetic data examples and 2 measured data examples are applied to validate
the effectiveness of the proposed methods in noise and false image suppression. The proposed HPEDI method can
achieve significant image optimization in amplitude equalization and arc false image suppression for the synthesized data
in irregular topography. The coherence spectrum of real measured data verifies that the weighted coherence spectrum
is smoother and more stable than the conventional coherence spectrum. Most of the arc false images of the synthe-
sized data in a layered model are suppressed by using the threshold of coherence spectrum. The irregular real meas-
ured low signal-to-noise ratio data prove that the proposed coherence constraint method suppresses random noise
obviously. The proposed coherence constraint migration imaging method can effectively suppress the noise and false
imaging without coherence characteristics in the imaging process, and can significantly improve the imaging effect.

Keywords: low signal-to-noise ratio; coherence spectrum; Gaussian beam migration; irregular topography
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