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A broadband detection algorithm using cross-correlation
of two split beams for cylindrical array sonar
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ABSTRACT: In a cylindrical sonar, a conventional broadband energy detector has limitations in the separation
of adjacent targets. In this paper, a broadband detection algorithm using cross-correlation is applied to the
cylindrical sonar to improve the bearing resolution. The proposed algorithm uses split beamforming before
broadband detection processing using cross-correlation to generate half beams. The time delay obtained from the
peak of correlation between half beams is used to estimate the bearing of target. Simulations demonstrate the
improved performance of the proposed algorithm against the conventional algorithm.

Keywords: Broadband detection, Cross-correlation, Split beamforming, Bearing resolution, Passive sonar

PACS numbers: 43.30.Wi, 43.60.Cg

LM 2 5 Feie) 415S o) Sote] A 715§ 0 9
A5 F4T 5 7] ol 7 7124121 7150l
FEAHASHE SF ATARCRREN Y g Fig 1.0 Qukel AjelEA A¥e) Ay
B 2 A So FASte] BAA g Ly ol B Ao 4] A AT ol %
9 % 54 g 28 A At 25 sho] £ wraFo 2 x|aky vlof ZalE nE 2}
depe] Al B 7|5 ALE A e Wk
o3 o] 4ol ujeh o)) 5.5 o} 3Hs B9
S o) = 37 ventional
S0 BTl 4158 o] 5 Fups ez 78 Tl U
e, % A} ALHO)A B RAE olgT
YHEAE FA FY A AR A (o) T [
freq. bins Interpolation  |—> Peak —>
1 Target
‘tCorresponding author: ChulHyun Kwak (chkwak@add.re kr) bearing

Agency for Defence Development, P.O.Box 18, Jinhae-gu, Changwon,
Gyeongnam 51678, Republic of Korea
(Tel: 82-55-540-6518, Fax: 82-55-542-3737)

Fig. 1. A block diagram of the conventional algorithm.
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Fig. 2. A block diagram of the proposed algorithm.
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Fig. 3. Simulation results on synthetic data of the scenario #1.

two source with 4.4° angular separation.
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Fig. 4. Simulation results on synthetic data of the scenario #2. (a) two source with 5.1°

two source with 2.9° angular separation.
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