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Fig.2 Error model analysis of the AUV positioning by GAPS
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Fig.3 Equal error profile of navigation and positioning of AUV
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Fig.6  Analysis of positioning accuracy

in the case of L =3 000 m

3.3 REWN

EALRE/Mm

........

200 400 600 800 1000 1200 1400 1600 1 800
T’s

Bl 7 L=2000 m NS BE A4
Fig.7 Analysis of positioning accuracy

in the case of L=2 000 m
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Table 1 Relationship between the AUV speed and Table 2 Relationship between the AUV speed and the
the interval of GAPS positioning time in the case interval of GAPS positioning time in the case
of L=3 000 m of L=2 000 m

v/m s T/s v/mes! T/s

0.5 887 1.0 796

1.0 243 1.5 442

1.5 28 2.0 265

2.5 158

3.0 87

3.5 37
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Error Analysis and Modeling of Integrated Navigation/Positioning of
Deep-Sea Autonomous Underwater Vehicle

LIU Qi, SHAO Shuai, ZHU You-sheng
(Geophysical s+ China Oilfield Services Limited » Tianjin 300459, China)

Abstract; In deep-sea oil and gas exploration and development, navigation and positioning data are the
baseline information of various measurement parameters. The positioning accuracy of a carrier for under-
water measurements determines, to a certain extent, the detection accuracy of the sensors it carries. The
characteristics of the integrated navigation and positioning system of COSL Explorer deep-sea autonomous
underwater vehicle are analyzed, and a navigation/positioning error model of the AUV is established,
which involves the ultra-short baseline underwater positioning, the Doppler Velocity Log, the inertial sys-
tem and the influence of sound velocity in the seawater. The equal error profile analysis is made of the pa-
rameters of this model and the distribution trend of navigation/positioning error is obtained. The errors of
the integrated navigation/positioning under the cases of different navigational speeds, different positioning
oblique distances and different time intervals are forecasted, thus providing a theoretical basis for the pa-
rameter settings of AUV when carrying out large-scale engineering surveys in the deep-sea.
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