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Determination of the Location of a Line Source using
Gravity Gradient Tensor
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Abstrat: The determination algorithm of the location of a line source with strike and dip using the gravity gradient tensor
on a single profile is proposed. We already proposed the determination of strike and dip in the previous paper and then,
now we improved the algorithm to locate a line source after determining strike and dip. The strike and dip of the line
source can be determined by rotating the gravity gradient tensor matrix as reducing 2 independent components. Using the
ratio of remaining 2 components, the location can be determined by the least square manner of the pointing vectors on
each observation point. A synthetic model is tested for proving the usefulness of the proposed algorithm.
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Fig. 1. Schematic plot of a line source with strike and dip.
The right handed Cartesian coordinate is applied as north-
ward X, eastward Y and downward positive. Dip is the
angle between x-y plane and strike is the angle x axis and
projected a line to the x-y plane in counterclockwise.
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Fig. 2. Gravity gradient response of a line source with strike 30 degree and dip 60 degree. A line source locates 5 m below
observation points and its density contrast is 1 g/em’. All component have contaminated by 1 Etvs white noise.
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Fig. 3. Rotated gravity gradient tensor using estimated inclination and declination obtained by Fig. 2.
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Fig. 4. Two remaining components after rotating strike and dip (top) and determined locations by the proposed algorithm (blue

dots). All points are fallen into the real location (red dot) in the bottom panel.
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