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Basic study on the digital filters for Hankel transform in electric and electromagnetic modeling
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ABSTRACT:

The role of digital filtering for the Hankel transform has been one of the most important part of numerical

analysis of resistivity (DC) and electromagnetic (EM) methods. With the use of appropriate digital filters, one

can calculate DfEM responses for 1D geoelectrical models numerically. The purpose of our work is to provide

accurate, fast, portable and coffieetive digital filters. In this work, we apply direct deconvolution method

suggested by Kong (2007) to obtain new filters and carefully examine accuracy of new filters by comparing

with known analytical EM solutions for an homogeneous half space. As a result, the EM fields computed by

developed filters show high computation performance and good agreements with analytical EM response for

an homogeneous half space.
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Fig.1 Sketch of an homegeneous half space
model for verification of new filter accuracy.
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Fig.2 Horizontal components of the electric field
generated by vertical magnetic dipole source with
frequency 0.25Hz using severali@rent length of
digital filters. Top panel shows a real part and bot-
tom panel presents an imaginary part.
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Fig.3 Vertical components of the magnetic field
generated by vertical magnetic dipole source with
frequency 0.25Hz using the severdidient length

of digital filters. Top panel shows a real part and
bottom panel presents an imaginary part.
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Fig.4 Horizontal components of electric fields
generated by the vertical magnetic dipole source at
frequency 1.25 Hz using the severdfdrent length

of digital filters. Top panel shows a real part and
bottom panel presents an imaginary part.
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Fig.5 Vertical components of magnetic field gen-
erated by vertical magnetic dipole source with fre-
guency 1.25Hz using the severalffdrent length of
digital filters. Top panel shows a real part and bot-
tom panel presents an imaginary part.
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