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Cooperative localization of low-frequency near-field target

using multi-vector-hydrophones
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(1. Institute of Specifications and Standards, Naval Academy of Armament, Shanghai 200235, China;

2. Department of Weapon Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; Aiming at the problem that the underwater small platform cannot locate the low-frequency near-field target, a cooperative

localization algorithm using multiple vector hydrophones was proposed. The hydrophones were regarded as different observation points, and then the

azimuth angles of target connected to different observation points were estimated respectively on the basis of the array manifold characteristics of

hydrophones. According to these azimuths, the location of near-field target was realized by using the orthogonal vector method. This algorithm

avoids the multi-dimensional search process and reduces the calculation. The simulation results show that this algorithm can locate the near-field

target accurately and improve the location accuracy effectively.
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Fig.2 Relationship between the bearing vector and target
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Tab.1 Localization results by each algorithm

LSS s

7R

AR

Hr 1 FAr 2

Fr 1

FAr 2 HAr 1 Hbr2

1 15.5°41.3 m 86.3°173.1m 27.6°38.2m

2 16.2°41.6 m 82.4°139.6 m 25.5°28.2m

3 18.2°40.3 m 83.1°131.3 m 26.1°28.1m

4 17.7°47.8 m 83.8°200.8 m 26.3°26.7 m

5 14.6°42.5m 85.2°130.7m 24.6°21.4m

77.5°50.6 m 21.6°57.5m 78.8°111.1m
76.0°67.1m 21.0°52.3m 79.1°101.6 m
80.1°68.2 m 21.1°52.1m 78.7°100.6 m
79.8°69.3m 21.1°51.8 m 78.4°97.6 m

77.7°80.9m 21.5°53.6 m 78.3°93.1m
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Tab.2 Localization error caused by directions error
MERE/ () A
BT 1 Mot2 BET3 Motd BETS Mone BE/m

2.85 2.81 3.11 3.54 3.55 3.49 20.39
1.62 1.42 1.71 1.95 1.74 1.95 12.41
0.97 0.98 0.99 1.05 1.39 1.16 9.21
0.36  0.38 0.37 0.383 0.39 0.39 5.25
0.14 0.129 0.148 0.13 0.10 0.09 2.57
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