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Tab. 1 Statistical Results of Computing Geoid
Gravity Gravity Anomaly and Reference Value for
Each Scheme(First Area) /mGal

R ES mKRME mME PHHE RMS
1 520.3 0.2 109.2 134.7

2 29.1 0.0 6.7 8.5

’ 3 27.8 0.0 6.4 8.1
4 18.3 0.0 4.2 5.3

1 804.3 0.8 194.5 245.9

2 43.8 0.0 8.2 10.4

° 3 36.0 0.0 6.9 8.7
4 23.0 0.0 5.3 6.8
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B2 E o R fME CFHE RMS
1 866.8 0.5 164.6  209.9
2 11.9 0.0 2.5 3.1
’ 3 9.9 0.0 2.2 2.7
4 5.6 0.0 1.2 1.6
1 1027.1 0.7 259.0  327.0
2 16.1 0.0 3.3 4.2
’ 3 11.7 0.0 2.7 3.3
4 3.3 0.0 1.9 24
4 & E
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gence of smoothing results due to the influence of ionospheric delay variation. In this paper, a moving win-
dow method is proposed to reduce the influence of unmodeled ionospheric delay, and a mathematical model
is established. Formula deduction shows that moving window method can eliminate the influence of iono-
spheric delay trend term. In the static positioning experiment, the accuracy of this algorithm in three direc-
tions of north, east and up is 9.5 cm, 18.0 cm and 13.7 cm, which is 2.4, 1.5 and 3.6 times higher than the
original pseudorange positioning results. The results show that the proposed algorithm can significantly re-
duce the ionospheric influence and greatly improve the positioning accuracy. It is also suitable for both static
and dynamic positioning. Its optimal result accuracy is comparable to that of weighted Hatch filtering, but the
window selectivity is wider and the result is smoother. On various application scenarios, the uniform smooth-
ing window is recommended for 7 minutes.

Key words: single frequency; ionosphere delay; moving window ; Hatch filter; phase smooth range
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A Multi-Parameter Regularization Method in Downward Continuation

for Airborne Gravity Data
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Abstract: To overcome the ill-posed problem of downward continuation for airborne gravity data, the paper
proposes an alternative multi-parameter regularization method. The algorithm for selecting the regularization
is proposed based on the minimization of mean squares error (MSE).In addition, the comparative analysis
of the L.-curve and generalized eross-validation(GCV) method of selecting the Tikhonov regularization pa-
rameter is conducted. Under of MSE, the condition that the multi-parameter regularization method is supe-
rior to the least-squares is given. By making using of the EGM2008 earth gravity model, the simulation ex-
periment is performed. The numerical results show that the multi-parameter regularization method can guar-
antee the reliability and stability of downward continuation. And the multi-parameter regularization method
shows the better performance than the general Tikhonov regularization method so that the feasibility of multi-
parameter regularization method in downward continuation for airborne gravity data is demonstrated.

Key words: airborne gravity; downward continuation; Tikhonov regularization; multi-parameter
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