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ACCURATE AUV UNDERWATER POSITIONING
BY WAVE FRONT INTERSECTION

LU Feng CHEN Xiao-zhen
(Institute of Acoustics, N anjing University, Modern Acoustic State Key Laboratory, N anjing 210093)

Abstractt A wave front intersection positioning method used for long-base line AUV navigation system is pre-
sented. The principles, numerical algorithm, solving equation are analyzed. The simulation results show by this
method the accuracy of long range positioning can be im proved greatly.
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Fig.1 TIllustration of AUV navigation
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Fig. 2 Illustration of 3-D space positioning
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Fig. 3 [Illustration of the transponders configure
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Fig. 4 Method of finding the crosspoint
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Table 1 Simulation results comparison of wave front method and average sound speed m ethod
= AUV LB (m) SR AL R (m) W BT 3 VRS R (m ) SER AR 2 (m) P TR R 22 (m)
Bolx |y | = S I N N O I R B R T S R e G I Rk
1 600 520 5100 600 519.7 | 5098. 2 600 519.9 5100 0.3 0.1
2 1000 | 520 5100 999. 3 519.7 | 5098.9 | 999.6 519.8 | 5100.5 / 0.7616 / 0. 4472
3 2000 | 520 5100 1997.5 | 519.5 | 5107.5 | 1998.3 | 519.7 | 5107.1 V 0.7616 \/ 1.7263
4 3000 | 520 5100 2994.9 | 519.5 | 5130.9 | 2997.4| 519.6 | 5118.3 5.1245 2. 631
5 4000 | 520 5100 3991.8 | 519.2 | 5168.0 | 3995.5 | 520.2 | 5116.4 8.2389 4.5044
6 5000 | 520 5100 4987.5 | 519.3 | 5224.3 | 1995.4| 520.7 | 5097.8 12.52 4. 653
7 6000 | 520 5100 5980.7 | 519.1 5315.7 ] 5996.7 | 520.1 5113. 4 19.321 3.3015
8 7000 | 520 5100 6972.8 | 518.8 | 5415.6 | 6997.0 | 520.5 | 5154.8 27.226 3.0414
9 8000 | 520 5100 7961.7 | 518.0 | 5546.5 | 7997.2 | 519.8 | 5159.0 38.352 2.8071
10 9000 | 520 5100 8947.9 | 517.4 | 5696.8 | 8997.4 | 520.2 | 5163.8 52.165 2.6173
11 10000| 520 5100 9932.8 | 519.5 | 5839.8 | 9996.0 | 522.8 | 5142.3 66. 202 4. 8826
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Fig. 6 Sound-speed profile
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Fig. 7 Simulation positioning error of wave front

method and average sound speed method
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