
Geophysical Research Abstracts, Vol. 9, 02472, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-02472
© European Geosciences Union 2007

On the optimum choices of estimation of regularization
parameter for downward continuation problem of
geoid computation without applying Stokes formula
A. Safari, A.A. Ardalan, Y. Allahtavakoli
Department of Surveying and Geomatics Engineering, University of Tehran

(asafari@ut.ac.ir / Fax: +98-21-88008837 / Phone: +98-21-88008837)

There are various methods for regularization of ill-posed problems. The central part
of all regularization methods is estimation of optimum regularization parameter. Es-
timation of the regularization parameter is so important that the accuracy and relia-
bility of the results of an ill-posed problem is mainly driven by the selected regular-
ization parameter. Every estimation method of regularization parameter has its own
assumptions and criteria. Therefore, it is important to find the most suitable method
of estimation of regularization parameter for each ill-posed problem specifically. In
this paper we are going to present the most suitable method for estimation of reg-
ularization parameter for the downward continuation problem, which is, involved in
the geoid computation without applying Stokes formula. This downward continuation
is performed by ellipsoidal Able-Poisson integral. To find the optimum method for
estimation of regularization parameter the aforementioned problem we have studied
following choices: (i) Discrepancy Principle (DP), (ii) Generalized Cross-Validation
(GCV), (iii) L-Curve (LC), and (iv) Flattest Slope (FS). To be able to compare the
efficiency of the aforementioned methods for estimation of regularization parameter
applied to the downward continuation problem based on Abel-Poisson method we
have conducted a simulation study, and based on the results of the study we have con-
cluded that LC method gives the best results for the ill-posed problem. Next the LC
method is applied to the real data for geoid computation in geographical region of
Iran in our method, which is based on remove, downward continuation (inverse ap-
plication of ellipsoidal Abel-Poisson integral), restore, and application of ellipsoidal
Bruns formula.


