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A Study on Shipborne Gravity Data Correction Using Kalman RTS Filter
Jong Sun Hwang* and Hyun-Chul Han

Marine geophysical exploration center, petrolewn & marine resources Division, Korea Institute of Geoscience
and Mineral resources

Gravity anomalies observed in shipborne survey are usually distorted by bad weather conditions and unexpected
vessel movement. These distorted data should be removed because they may mislead the data interpretation. How-
ever, it is not possible to perfectly remove all erroneous data. Cross-over point correction, which is generally used,
only reduces the errors at cross-over points, and thus the data still contain error values. To resolve this drawback,
Rauch-Tung-Siriebel(RTS) filter was adopted to minimize all errors in the data and at cross-over points. After
applying this method, the range of anomaly variation is reduced from 15 mGal to less than 2 mGal, and errors at
the cross-over points are minimized from 4.21 mGal to 2.95 mGal. The results imply that RTS filter is very useful
to reduce errors in the data and corss-over points.

Key words : Kalman filter, Rauch-Tung-Striebel, shipborne gravity anomaly
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Fig. 1. Topography map around the Hupo Bank. Contour
interval is 100 m.
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Fig. 2. Shipborne gravity survey tracks around the Hupo
Bank(thick dotted lines). A and B with black solid lines
represent the survey tracks used for Fig. 4.
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Fig. 3. Diagrams showing the result of filtering with
synthesized data. Measured value(dotted gray color), true
values(black line), smooth filter results{(dashed black line)
and kalman filter results(gray line) are shown.
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Fig. 4. Diagrams showing the data variation amplitude
before (black color) and after (gray color) applying the RTS
method on survey tracks with the direction of NS (a) and
EW (b). See Fig. 2 for locations.
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Table 1. Statistical comparison of cross-over points
(unit=mGal)

(Min, Max) Mean Std  RMS error
Original (0.07, 10.86) 3.38 2.55 421
RTS 0.03, 7.54) 234 1.81 2.95

*QOriginal=gravity anomaly calculated by conventional cor-
rection method
RTS=gravity anomaly filtered by RTS method
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Fig. 5. Cross-over difference histograms before (a) and
after (b) applying the RTS method.
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Fig. 6. Original (a) and RTS filtered (b) gravity anomaly
map around the Hupo Bank. Contour interval is 3 mGal.
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