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Target course estimation for fixed monostatic passive sonar system

Chen Zhe ,Dai Weiguo, Wang Yichuan
(Acoustic Center of Navy Submarine Academy, Qingdao 266100, China)

Abstract: Aiming at targets performing uniform linear motion, the target course is obtained with intial target course angle calculated by
using three azimuths at any different time, according to the relative motion model in torpedo attacking theory. Based on the simple linear
regression and bearing sequence, an accurate estimation algorithm of target course is proposed. The influences of the time period of
observed data and course accuracy on estimation results are analyzed. The simulation results show that the proposed algorithm is of high
accuracy, which is also practicable while the measuring error is relatively large. Moreover, the target course estimation result has the
advantage of high accuracy and stablity with the increasing of observed data length, the change rate of azimuth, and the precision of
azimuth.
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Fig. 1 The geometric state of moving target
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Fig.2  Azimuth observation data
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Table 1 Estimation results of different states

BHC,/C) V(R -h™') F/(0) Dy/km w/(°) a/(°)

1 150 12 15 15 151.2 2.0
2 240 12 15 15 238.4 2.0
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5 150 12 15 25 149.4 5.6
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Table 2 Estimation results of different state and lenth (°)
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2 239.2 5.4 238.3 2.1 238.3 1.0
3 151.8 3.0 151.2 1.2 149.9 0.5
4 150.3 5.3 149.7 2.2 149.7 1.0
5 149.2 15.8 149.4 5.6 151.5 2.3
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Table 3 Estimation results of different state and

precision (°)
0.01° 0.1° 1°
" o n o I o
1 151.2 2.0 151.2 2.0 150.7 2.6
2 237.7 2.0 237.7 2.0 237.7 3.3
3 151.3 1.2 151.2 1.1 151.3 1.7
4 149.0 2.0 149.0 2.0 148.8 2.8
5 149.4 5.6 149.4 5.7 146.9 7.9
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