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The study on the penalty terms in sparse magnetic inversion analysis
#Ryosuke Ito!), Mitsuru Utsugi?)
(1KU,(2Aso Vol. Lab., Kyoto Univ

When determining the subsurface structure from total magnetic the geomagnetic total force data obtained at the surface
on the ground, the number of the unknown parameters is generally larger than that of the observed data, and the equations
to be solved are usually ill-posed. For this reason, it is widely used to constrain the solution when performing inversion,
but the properties of the solution obtained will differ greatly depending on the conditions of the constraint, or the penalty
terms . When we use the smoothing condition (L2 penalty), which has been commonly used in the pastprevious studies,
we can usually get an unfocused solution that blurs the actual structure, and it is pointed out that the interpretation of the
structure is difficult. In contrast, a sparse regularization method represented bycalled Lasso (Tibshirani, 1995) has recently
attracted attention and is sometimes used in magnetic inversion analysis. This method is an optimization method that imposes
a constraint to minimize the L1 norm (sum of absolute values of each component) of the solution vector, and it is known that
sparse solutions can be obtained.

Sparse regularization can be classified into several methods depending on the penalty term: Lasso uses the L1 norm
of the solution vector as the penalty term, while Generalized generalized Lasso uses the L1 norm of the solution vector
multiplied by a differential operator matrix, as the penalty term. Other possible methods include are Elastic Net (L1-L2
inversion), which combines the L1 and L2 norms, and Generalized the combination of the generalized Lasso penalty and the
-L2 norm penaltyinversion.

The objective of this study is to characterize the estimated model by performing sparse magnetic inversion analysis
based on various kinds of the penalty term. For this purpose, we plan to performed a resolution test using the point-spread
function. We also plan to apply applied the model to the aeromagnetic survey data measured in 2004 at Kuju volcano. In this
our presentation, we will report the progress of the projectthese works.
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