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Least square method based on hybrid regularization
for 3D resistivity inversion imaging

YIN Hongdong, YANG Huaizhang, XUE Yaru, LIU Dejun

(College of Geophysics and Information Engineering in China University of Petroleum, Beijing 102249, China)

Abstract: The smooth least-squares method based on the classical Tikhonov regularization method is the main method in 3D
resistivity inversion. For the geological body whose resistivity is piecewise continuous, this method however fails to distin-
guish the target area from the background due to the smooth nature of the solution. In order to solve this problem, the classi-
cal Tikhonov regularization and the total variation regularization (TV regularization ) were combined and introduced into the
least squares inversion method. Three inversion results based on classical Tikhonov regularization, total variation regulariza-
tion and the new hybrid regularization were compared. It is shown that the least square method based on hybrid regularization
retains both the stability of the classical Tikhonov regularization and the edge-protected property of the total variation regulari-
zation. The improvement in 3D resistivity mapping is immediate, and then the method is further verified in practical engi-
neering problems.
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