SH2S5FsH5|X| M43 3 MBS pp. 314~323 (2024)

The Journal of the Acoustical Society of Korea Vol.43, No.3 (2024) pISSN : 1225-4428
https://doi.org/10.7776/ASK.2024.43.3.314 elSSN : 2287-3775

S8tk FYE 2l 230{-T2E| Ot
e X2 J1j2| vl

Comparison of score-penalty method and matched-field

processing method for acoustic source depth estimation
ol2aL" §9¥, HES £42.7 tEY” wH’

(Keunhwa Lee,'" Wooyoung Hong," Jungyong Park,” Su-Uk Son,? Ho Seuk Bae, and Joung-Soo Park?)

'MIESCHeln SHUBTIAIAEZ S}, *2DSIATA SHY7 & HTH
(Received February 1, 2024; accepted April 29, 2024)

2 B AT ASEAFE) 4 SF AL I to) 9 e wol AR glck WEAQ AR A

2] 7]38 Algkel) SAAIB O} EAAELR] FRtEghe Tefehs uhe, Asol T e e 24 Al5et mel

A50] il gHES WhIshe B E] BHE 27k Tejaich B Aol Ao} e S T O gls 45

52409] A 0] 4 83Tk % £ 70 BEAAS 2t o) T4 TPgoty, Amo] o e Yo 2

7 V3ick. Bk A7k ] ek Hel7 o] ket A vl malck. oFth 45 84 048 BelA] Ao} wd el

© A7k e el e e HShES Kol n A A 0R FAYT IRAN 5 4% T 24ge]
Al

0] A1 Aolli= A3k
SR 230]- 3 A ¥, ARkA AR A2 71, S AERA, &4 oA

ABSTRACT: Recently, a score-penalty method has been used for the acoustic passive tracking of marine
mammals. The interesting aspect of this technique lies in the loss function, which has a penalty term representing
the mismatch between the measured signal and the modeled signal, while the traditional time-domain
matched-field processing is positively considering the match between them. In this study, we apply the
score-penalty method into the depth estimation of a passive target with a known source waveform. Assuming deep
ocean environments with uncertainties in the sound speed profile, we evaluate the score-penalty method,
comparing it with the time-domain matched field processing method. We shows that the score-penalty method is
more accurate than the time-domain matched field processing method in the ocean environment with weak
mismatch of sound speed profile, and has better efficiency. However, in the ocean enviroment with strong
mismatch of the sound speed profile, the score-penalty method also fails in the depth estimation of a target, similar
to the time-domain matched-field processing method.

Keywords: Score-penalty method, Time-domain matched-field processing method, Depth estimation of target,

Sound speed mismatch
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Fig. 1. (Color available online) (a) Absolute value of
matched—filtered signal (measured signal), (b) score
function (modeled signal), and (c) penalty function
(modeled signal). Here, A =5 ms,
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Fig. 2. (Color available online) Configuration of a
receiver and a passive target, and schematic of
ocean environment.
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used in simulation,
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Fig. 4. (Color available online) Eigenray structure with the b2 sound speed profile as a function of source depth,
The red dot represents a source position, Black rays show rays with relatively large amplitudes,
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(a) CASE A (Time-domain MFP)
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Fig. 8. (Color available online) Loss function of time—
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colorbar is in the DB scale.
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Fig. 10. (Color available online) Loss function of (a)
time—domain MFP and (b) score—penalty method in
the ocean environment with strong uncertainty of
sound speed profile, The colorbar is in the DB scale,
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