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Geophysical Navigation for UUV without External
Telemetry Systems

222822089592
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Abstract: Alternative navigation in underwater environments is essential to prevent accumulating
drift error of dead reckoning. In case of using an external positioning system, the installation and
management process of the transmission station is cumbersome, and the operation range of underwater
vehicle is limited. In order to solve this problem, navigation using geophysical information such as
terrain, geomagnetic field and gravity can be used. Unlike the terrain, geomagnetic field and gravity are
composed of 3-D information, so continuation process is required. In this paper, we present a integrated
navigation algorithm using multiple geophysical information for long-term operation of UUV. The
proposed algorithm is verified through numerical simulation in an artificially generated environments.
As a result, integrated navigation showed higher navigation accuracy than single alternative navigation.

Keywords: Underwater Navigation, Geophysical Navigation
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[Table 1] Sensor accuracy
A 1 2
Depth sensor ceuracy (1) i
Frequency 2Hz
Al 1 0.2 m/
Vehicle velocity ccura.cy (o) >
(Doppler Velocity Log) Bias 0.05 ms
PP ty Log Frequency 2Hz
Bathymetric sensor Accuracy (1 o) Im
(Single-beam Acoustic Altimeter) Frequency 1 Hz
Geomagnetic sensor Accuracy (1 ¢) 2nT
(Scalar Magnetometer) Frequency 1 Hz
Gravity Accuracy (1) | 0.6 ng,/m
(Relative Gravimetry) Frequency 0.2 Hz
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[Fig. 5] Vehicle horizontal trajectory
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[Table 2] Simulation result

Depth Method RMS Error (m)
n/a DR 87.96
n/a Bathymetric 26.75
Geomagnetic 26.94
0Om Gravity 46.14
Integrated 17.23
Geomagnetic 34.78
-200 m Gravity 50.70
Integrated 18.45
Geomagnetic 43.50
-400 m Gravity 59.58
Integrated 19.59
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