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Wiener filtering-based ambient noise reduction technique for
improved acoustic target detection of directional frequency
analysis and recording sonobuoy
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ABSTRACT: As an effective weapon system for anti-submarine warfare, Dlrectional Frequency Analysis and
Recording (DIFAR) sonobuoy detects underwater targets via beamforming with three channels composed of an
omni-direcitonal and two directional channels. However, ambient noise degrades the detection performance of
DIFAR sonobouy in specific direction (0°, 90°, 180°, 270°). Thus, an ambient noise redcution technique is
proposed for performance improvement of acoustic target detection of DIFAR sonobuoy. The proposed method
is based on OTA (Order Truncate Average), which is widely used in sonar signal processing area, for ambient noise
estimation and Wiener filtering, which is widely used in speech signal processing area, for noise reduction. For
evaluation, we compare mean square errors of target bearing estmation results of conventional and proposed
methods and we confirmed that the proposed method is effective under 0 dB signal-to-noise ratio.

Keywords: Directional Frequency Analysis and Recording (DIFAR) sonobuoy, Ambient noise reduction, Wiener

filtering, Order Truncate Average (OTA)

PACS numbers: 43.30.Wi, 43.60.Bf

TCorresponding author: Jongwon Seok (jwseok@changwon.ac.kr)

Department of Information and Communication Engineering, Changwon National University, 20 Changwondaehak-ro, Uichang-gu,
Changwon, Gyeongnam 51140, Korea

(Tel: 82-55-213-3836, Fax: 82-55-213-3839)

® @ Copyright(©2022 The Acoustical Society of Korea. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
L the original work is properly cited.

192



Directional frequency analysis and recording 4= 5-0]9] ¥ 2] 2] A5 gFARS 93 Y)Y

LM

dte ol 2uteh Rolo] Aol SHTES

etk s 2A100 93 BEA Gl Fahelol
SHEA GA AT A 2A 7|2 RFEAS 5
3l A3tol shg2AY| 9 AEPFENN 252
A2 gAsHe A 0 2 9 g uln] 379 4144
2 ol gato] A HA|-FHo] APsTu chat

7 (Anti-Submarine Warfare, ASW)ol] &¥}2] 91 F7] 4|
A= A Sk

AlRoll BAo| tet £ 5, 559, 5
¥ 5 choat FR7F Uk 25 At
Y Alcto] = S 7 ok
AE 5t A7 2 -85t} 11 = Directional
Frequency Analysis and Recording(DIFAR) 4~ = Fo] =
712 2] Low Frequency Analysis and Recording(LOFAR)
tertolo] Wby B AS A48 THE Ly
o] 5 B ]l A Fka] A17E] 7 gJrk

DIFAR 410 = Fig 17} 20| 8j}e] 527]
Ak % Ale] Ag ANz TAEo] 9o,
B9] 27 Yl el AR FAISHE AR,
259)(North-South, NSy2 14|51 454 AllA
FALQL A, 5] East-West, EW)E 743}
AL LA E Al Aolet thk

o] 2] DIFAR x50 o] 1r9] 574 2]z 250
Sl = s o) A|5h4 AlA ] A7) Hlo ofElE
2 FJoh Rolck syl M 459 AFOR T
) ¥h7] 922 Q19HDIFAR 41 10] o] T 28] 4]

o] Ashele. 58] EAo] ko] 7]E (°, 07,

ol o
9.. oln

o

(

o
r_>2 o,

E

o o <

@ Directional sensor

QO Omni-directional sensor
i: cosine direction

"Ysine direction

Fig. 1. Structure of DIFAR sonobuoy.
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Fig. 2. (Color available online) FFT results of three
channels of DIFAR sonobuoy.
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Fig. 3. (Color available online) Arrangement of DIFAR
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