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Abstract The main methods to resolve the ill-posed problem are the constraint algorithms in the
process of the ionospheric electron density inversion. To avoid the defective influence of the
unreasonable constraint weight matrix on the ionospheric electron density reconstruction, the
Fitting Method by Selection of the Parameter Weights (FMSPW) is innovatively applied to
resolve the ill-posed problem in the ionospheric tomographic system. In this method, a new
scheme of constructing parameter weights matrix is specially devised by analyzing the correlation
of the ionospheric electron density among those neighboring cells. Using this scheme equals to
add the observation information needed by the inversion of ionospheric electron density, and the
ill-posed problem of the ionospheric tomography system is efficiently resolved. The reliability and
feasibility of the FMSPW and its superiority to the conventional CIT (Computerized Ionospheric
Tomography) algorithms are demonstrated by numerical simulation tests. Finally, the FMSPW

is used to perform the tomographic reconstruction of ionospheric electron density distribution in a
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Fig. 2 Differences between inversion results and real values of ionospheric electron density

for different constraints on the tomographic system

(a)No constraint; (b) Horizontal constraint is imposed; (¢) Horizontal and vertical constraints are imposed.
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Fig. 3 Distribution of ionospheric electron density on August 16, 2003 by reconstruction. The unit of electron density is
10" el/m’ Each snapshot represents the corresponding electron density reconstructed at different universal time, which is

labeled at the right-top corner of the snapshot.
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Fig. 4 Comparisons of electron density profiles reconstructed from FMSPW, ART and

those obtained from the data of ionosonde station located at Wuhan
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