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Fig. 2 Inversion slice of cuboid single component: (a) x slice: 10 m; y slice: 20 m; z slice: 10 m; (b) x slice: 10 m; y slice: 20 m; z

slice: 10 m; (c) x slice: 20 m; y slice: 18 m; z slice: 5 m; (d) x slice: 20 m; y slice: 18 m; z slice: 2 m
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3D magnetic gradient tensor regularization inversion method
based on smooth constrained

LI Jin-peng, ZHANG Ying-tang, LI Zhi-ning, FAN Hong-bo, YIN Gang

(Seventh Department, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: For the ill-posed problem of ferromagnetic materials inversion method, the method based on 3D magnetic
gradient tensor regularization inversion method was proposed based on smooth constraint condition. First, the unstable
defect caused by the number of inverse parameter far than observational points by using the integral sensitivity matrix
and the roughness matrix in the classical Tikhonov regularization under the framework of the theory to constrain the
model is avoided. Then, errors are reduced due to regularization factor introduced in the inversion results, by defining
regularization correction factor to determine a reasonable initial regularization factor. Finally, by using the upper and
lower constraint function of physical parameters, the solution to a reasonable value range in the inversion process is
converted and the inversion results which are more consistent with the original model are obtained. Simulation and
experimental results show that this inversion method can reflect the outline shade of the magnetic anomaly, and has good
lateral and vertical resolution.

Key words: smooth constraint; magnetic gradient tensor; integral sensitivity matrix; roughness matrix; regularization

factor
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