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Conversion of 3-Component Magnetic Data into Geodetic Coordinate System
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Abstract: This study proposes a method to correct inclination of instrument during exploration with a biaxial clinometer
and GNSS compass. In 3-component magnetometry, measured vectors are ordinarily described in randomly inclined
observation coordinate system due to movement, vibration, and shaking of instrument. Therefore, rotation angles of
observation plane are needed to transform it into geodetic coordinate system. In this study, we measured inclination angles
of observation plane by using 2-axis clinometer and GNSS compass, and derived proper parameters for rotational
transform from them. We applied the conversion method to on-board 3-component magnetometry, and then transformed
raw data into proper values on geodetic coordinate system.

Keywords: 3-component magnetometry, coordinate transformation, geodetic coordinate system
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Fig. 1. Alignment of instruments. All X axes of instruments are
aligned with the heading of survey ship. Putting 3 instruments on
same plane, we can regard the arrangement as an observation plane.
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Fig. 2. 3-directional components measured by 3-axis fluxgate
sensor. Data are plotted without any correction. They look
disorderly due to heading direction and vibration of survey ship.
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Inclined Observation Plane

Geodetic Plane
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point vector V

Z:= 7
Fig. 4. Geodetic plane (yellow) and observation plane (light pur-
ple), and angles lying on them. X, is a strike of observation

plane, and an angle between Y, and Yj; is true dip of observa-
tion plane (9).
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Fig. 5. Comparison of 3 components data before (left) and after rotational transform (right). Data after correction process shows smaller range
of fluctuation and reasonable average.

Magnetic intensity

Fig. 6. Raw data (left) and converted data (right) of total magnitude, inclination, and declination. We made downward positive inclination
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