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Mathematical morphology filtering and noise suppression

of magnetotelluric sounding data
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1 School o f Geosciences and Info-Physics, Central South University , Changsha 410083, China
2 Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China

Abstract Mathematical morphology filtering is a new non-linear filtering method. The basic
principle of morphology filtering was introduced in this paper. Considering that magnetotelluric
signals are non-linear, non-stationary, and non-minimum phase and taking into account the
properties of structuring elements, we proposed a new method based on mathematical
morphology filtering for noise suppression of magnetotelluric sounding data. In order to
effectively suppress the noise interference of target signal and correct for statistical dominance
phenomenon, we chose reasonable structuring elements and the combination of morphological
open-closing and close-opening to construct the combination generalized morphology filtering.
The filtering is composed of cascade positive and negative structuring elements, and its purpose is
to suppress noise of actual magnetotelluric sounding data. Experimental results indicate that the

proposed method is feasible and can effectively eliminate larger scale disturbance and baseline drift
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of magnetotelluric. In addition, the proposed method can better restore the original features of

magnetotelluric, amend the statistical dominance phenomenon produced by standard morphological

operators, and has better precision. The method is faster and has potential advantages, which

provides a new way for massive magnetotelluric signal and strong interference separation in ore

district, moreover, it has broad application prospects.
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