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-0 sinB, cosB,
r cosay 0 sing
=/ 0 1 0 ] (8)
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Variable baseline positioning system for MAUV

Yu Jianan, Xu Wentao, Liu Zubin, Lu Huancai
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology, Ministry of Education
& Zhejiang Province, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

In order to meet the need of refined detection of multi-joint autonomous underwater vehicle (MAUV) in deep
sea and to realize its high-precision positioning under the real-time change of baseline length, a variable baseline
positioning system for MAUV is designed and developed. The variable baseline positioning system includes a bea-
con located near the sea bed which emitts linear frequency modulation (LFM) acoustic signal, and a hydrophone
array mounts on MAUYV to receive the signal. The time delay of the signal is calculated by a synchronous time delay
estimation algorithm; added data from fiber optic gyroscope and turning angle sensor, the baseline length and atti-
tude angle are updated by a baseline calculation algorithm; in the end, combined with the data of a conductivity-
temperature-depth system and a doppler velocity log, the three-dimensional coordinates of the MAUV are obtained
by the variable baseline positioning algorithm. Resulis of simulations based on Bellhop and experiments in an ane-
choic water tank show that the variable baseline positioning system has advantages of strong stability and high posi-
tioning accuracy, and its positioning accuracy is better than 1% of the slant distance, which meets the positioning
requirements of MAUV in the deep sea.

Key words: multi-joint autonomous underwater vehicle(MAUV) , variable baseline, underwater positioning,

time delay estimation, Bellhop simulation
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