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Development of the Localization Algorithm for a Hovering-type
Autonomous Underwater Vehicle using Extended Kalman Filter
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[Abstract]

In this paper, in order to verify the performance of a localization algorithm using GPS as an auxiliary sensor, the algorithm
was applied to a hovering-type autonomous underwater vehicle (AUV) to perform a field test. The applied algorithm is an
algorithm to improve the accumulated positional error of dead reckoning using doppler velocity logger(DVL) and tilt-compensated
compass module (TCM) mounted on the AUV. GPS when surfaced helps the algorithm to estimate the position and the heading
bias error of TCM for geodetic north, which makes it possible to perform dead reckoning on north-east-down (NED) coordinates.
As a result of field test performing heading control, it was judged that the algorithm could improve the positional error, enhance

the operational capability of AUV and contribute to the research of underwater navigation depending on a magnetic compass.

Key word : Autonomous underwater vehicle, Dead reckoning, Declination, Field test, Extended Kalman filter.
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Table 1. The notation of SNAME.
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Table 2. Localization algorithm using EKF.
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Table 3. The specification of the hovering-type AUV.
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pressure container.

Edison Board — Linux C/C++

Localization Algorithm

Parameter Specification
Dimension (LxWxH) 736 x 736 x 600 [mm]
Weight 50 kgf (in air)
Operating depth 10m
Battery 25.9 V—-6600 mA LiPo x 6 EA
Sensor GPS/DVL/TCM/ AHRS / Pressure sensor
Tecnadyne Model 300 x 2 EA
Thruster Tecnadyne Model 280 x 2 EA
Control mode 4-DOF
Control board On board PC / Intel Edison board /
NI USB-6009 / NI cDAQ-9171
Operating program Windows NI LabVIEW / Linux C/C++
GPS

’ Dead reckoning

Dead reckoning

’ GPS-aided ‘
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USB Communication
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Fig. 3. System block diagram.
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Linear velocity
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Fig. 7. The linear velocity of AUV.

Heading bias error based on geodetic north
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Fig. 9. The heading of AUV.

Comparison of Locational Components
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Table 5. Position comparison at the end point.

. GPS DR Localization algorithm
Axis Position | Position | Distance | Position | Distance
16.17 m 16.26 m 0.09 m 16.14 m 0.03 m
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