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Theory of Kirchhoff-type High Fidelity Demigration
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Abstract: For making the output of Kirchhoff-type demigration equal to the output of numerical modeling, we present
a demigration method called high fidelity demigration which is able to eliminate the amplitude distortion effect in
Kirchhoff-type demigration. Different from the conventional Kirchhoff-type demigration the high fidelity
demigration is reflector-dependent. As a result in high fidelity demigration we first need to determine the position of
the reflector; then to determine the amplitude distortion factor, and finally to correct the demigration amplitude
according to the fact that the am plitude distortion factor in demigration is equal to one at a reflection point. In
practical implementation of high fidelity demigration we use four weighting functions in a single weighted isocheone
stack, namely the unit weighting function, the conventional true amplitude weighting function, and the two
horizontal coordinates of the global coordinate system that is used for establishing the Kirchhoff-type demigration
operator. By performing division operations among the four dimigrated images, we can extract the position of the
reflection point and the amplitude distortion factor. Once the position of the reflection point and the amplitude
distortion factor are obtained the am plitude distortion effect in demigration can be corrected by a simple division.
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