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Target Localization for DIFAR Sonobuoy compensated Bearing
Estimation and Sonobuoy Position Error
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Abstract A sonobuoy is dropped onto the surface of water to estimate the bearing of an underwater
target. A Directional Frequency Analysis and Recording (DIFAR) sonobuoy has an error in the specific
angular section due to the method of estimating bearing and noise, which causes an error in target
localization using multiple sonobuoys. In addition, the position of the sonobuoy continues to move, but
since a sonobuoy with a GPS is intermittently arranged, it is difficult to estimate the exact position of
the sonobuoy. This also causes target localization performance degradation. In this paper, we propose
a technique to improve the target localization performance by compensating for bearing errors using
characteristics of the DIFAR sonobuoy and multiple-sonobuoy position errors based on the intermittently

arranged active sonobuoy with a GPS.
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Fig. 1. Proposed method of Target localization
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s(t) = Asin(2xft) 1
= Asin(2xft)sin(6) )
t) = Asin (27 ft)cos(6)

Where, A denotes amplitude, f denotes frequency
t denotes time, 6 denotes bearing of target
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Where, Sy denotes magnitude of FFT analysis of s y(t),

Sy denotes magnitude of FFT analysis of s,(t)
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Table 1. Types and Causes of Bearing Estimation Errors

Types Causes

SNR of target singal

Directional sensors error . .
& Estimated bearing of target

Detection error

Omni sensor error
of tonal frequecy

Magnetic sensor error North direction detection error
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Table 2. RMSE[ * ] of bearing error with respect to
SNR and angle

SNRIdB]
Anglel ° ] 0 1 49 50
0 37.51 | 33.60 0.17 | 0.15
1 36.03 | 32.28 0.16 | 0.15
359 36.03 | 32.28 0.16 | 0.15
360 37.51 | 33.00 0.17 | 0.15




fill‘

AFst71&8ks| =52 A2138 A2%, 2020

37.51 — 147707 O11SNR) 0 <10
22.74¢O-1SNR) 10<6<80 (4)
37.51—1.477(90— ) e "SR g0 < g

Where, 6 denotes the bearing of the target
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Where, 6,,0,,...,0,, denotes the estimated bearing

of the ith sonobuoy
the

T Loy, and  YpYgsee denotes

coordinates of the ith sonobuoy
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Where, 0,,0,,..,0,, denotes the variance of the

bearing error of the #th sonobuoy
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Where, t, denotes the received time of sonobuoy
t the

s time of active
sonobuoy ¢ denotes the speed of sound in the

denotes transmitted

underwater
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Where, s,(x),s,(y) denotes the coordinates of

the active sonobuoy
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Where, S denotes the signal power
TL denotes the transmission loss

N denotes the noise power
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Table 3. Techniques used in simulation

Target
localization Weighted Least
Least Square

Sonobuoy Square
localization
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simulation 1
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Moving Target Localization
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