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Performance Estimation of an AUV Navigation based on Extended Kalman
Filter

Jong-Hwan Lim and Chul-Ung Kang’
ABSTRACT

This paper presents extended Kalman filter based navigation performances of an autonomous underwater
vehicle(AUV). The system is composed of a mother ship (small unmanned marine prober) on the surface of the
water and an unmanned underwater vehicle in the water. The mother ship is equipped with a digital compass
and a GPS for position information, and extended Kalman filter is used for position estimation. For the
localization of the AUV, we used only non-inertial sensors such as a digital compass, a pressure sensor, a
clinometer and ultrasonic sensors. From the orientation and velocity information, a priori position of the AUV is
estimated by applying the dead reckoning method. A posteriori position of the AUV is, then, updated by using
the distance between the AUV and a mother ship on the surface of the water together with the depth
information from the pressure sensor. The performances of the navigation system has been estimated in various
situations through sets of simulations.

Key Words : Extended Kalman filter, navigation, AUV, mother ship
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Fig. 1 Coordinates of the navigation system.
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Table 1 Error characteristics

Parameter ram?om systematics
noise error
drift error (mother ship) 2.0% of m(k)
range error (sonar sensor) | 0.3Jm 2.0%
depth error (depth meter) | 0.5m 0.5m
tilting error (clinometer) 20° 40°
heading error(compass) 20° 40°
m(k) error 10.0% 2.0%
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