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Underwater Magnetic Field Mapping Using an
Autonomous Surface Vehicle
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Jongdae Jung', Jeonghong Park’, Jinwoo Choi?

Abstract: Geomagnetic field signals have potential for use in underwater navigation and geophysical
surveys. To map underwater geomagnetic fields, we propose a method that exploits an autonomous
surface vehicle. In our system, a magnetometer is rigidly attached to the vehicle and not towed by a
cable, minimizing the system’s size and complexity but requiring a dedicated calibration procedure due
to magnetic distortion caused by the vehicle. Conventional 2D methods can be employed for the
calibration by assuming the horizontal movement of the magnetometer, whereas the proposed 3D
approach can correct for horizontal misalignment of the sensor. Our method does not require a
supporting crane system to rotate the vehicle, and calibrates and maps simultaneously by exploiting
data obtained from field operation. The proposed method has been verified experimentally in inland
waters, generating a magnetic field map of the test area that is of much higher resolution than the

public magnetic field data.
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[Fig. 1] ASV developed at KRISO for underwater mapping

[Table 1] ASV specifications

Designation Value

Size (m) 3.65x1.2x1.0(LxWxH)

Platform weight (kg) | 210

Payload (kg) 125

Speed (knots) upto?2

Propulsion 2 thrusters (80 1b each)
2 LiPo batteries

Power control system (24 V/30 Ah)
thruster (24 V/60 Ah)

Sensors GPS (Hemisphere V113)
FOG (Advanced Navigation)
Magnetometer (Bartington Grad-13S)
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(b)

[Fig. 2] Two different calibration approaches. (a) 2D calibration
by vertical projection. (b) 3D calibration with known orientation
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[Table 2] Reference Magnetic Field Values (unit: nT)

Component Value
m/ [-4193.5, 30625.7, -39291.1]
H,.s 30911.5
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[Fig. 4] Magnetometer measurements represented in a BFF
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