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In structural analysis using magnetic and gravity anomaly data, regularization is essential because the problem is under-
determined. In addition to the classical L2 norm regularization method, various techniques, including sparse regularization
methods such as the L1 norm, Lp norm, and minimum support etc., have been proposed and studied. However, these methods
commonly fail to effectively detect sharp boundaries, such as faults or structural boundaries. To address this, total variation
(TV) regularization have been proposed(e.g., Bertete-Aguirre et al., 2002; Farquarson, 2008; Vatankhah et al., 2018; Utsugi,
2021). This method incorporates the spatial derivative vector of the structural model into the penalty term. The goal is to
minimize the areas where the derivative is non-zero, which facilitates the emergence of models with block structures and
improves the boundary representation capability of the resulting models. However, this method tends to produce elongated
blocks along the derivative axis. For instance, when x-, y-, and z-axis derivatives are used for TV, the resulting model tends
to exhibit blocks with surfaces along these axes. This can lead to failures in reproducing structures such as tilted slabs. To
overcome this, it is common practice to assign weights to each derivative operator in each direction; however, the method of
distributing these weights is often ad hoc and lacks generalization. In this study, we propose a method that uses information
from other geophysical surveys as the structural guide. In this method, the weights of each differential operator are adjusted
based on the available information about the subsurface structure. Synthetic tests confirmed that, when information about
the shape of the subsurface structure is available, the reproduction capability, including the dipping slab, is greatly improved.
However, this method cannot be used when detailed information about the subsurface structure is unavailable. As an alter-
native, we propose using models obtained from existing analysis methods as guides. In this presentation, we introduce an
improved analysis method that uses models obtained through L1-L2 norm regularization inversion, as proposed by Utsugi
(2019). Specifically, we present an enhanced version of L1-TV inversion method (Utsugi, 2021) that incorporates this ap-
proach.
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