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ABSTRACT: In this paper, we propose a Linear Prediction (LP) analysis-based feature for detecting Snapping
Shrimp (SS) Noise (SSN) in underwater acoustic data. SS is a species that creates high amplitude signals in
shallow, warm waters, and its frequent and loud sound is a major source of noise. The proposed feature takes
advantage of the characteristic of SSN, which is sudden and rapidly disappearing, by using LP analysis to detect
the exact noise interval and reduce the effects of SSN. The error between the predicted and measured value is large
and results in effective SSN detection. To further improve performance, a constant false alarm rate detector is
incorporated into the proposed feature. Our evaluation shows that the proposed methods outperform the
state-of-the-art MultiLayer-Wavelet Packet Decomposition (ML-WPD) in terms of receiver operating characteristic
curve and Area Under the Curve (AUC), with the LP analysis-based feature achieving a higher AUC by 0.12 on
average and lower computational complexity.
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Fig. 1. WPD feature samples for sym?7 base: (a) j =
1,i=0,(b)j=1,i=1,(c)j=2,i=0,(d)j=2,
i = 1. Dashed lines indicate SSN intervals. Among the
lower subspaces (c) and (d), (d) showed peaks in all
SSN intervals, but the upper subspaces (a), (b) did
not. Therefore, in this case, a sub—space advan—
tageous for SSN detection was obtained through
decomposition.

KE, =Y ,Pllog (2" @)

Y,
Py=— ®)

£ pEhith 4402 KE
2 Wolzrh wheby ah9) 4
710 KEMTH5- & Tk 23

WEDOI A Plol 281 B et ol 4
o] 00]2hi= 5 71%] 27N S5 3h ThoFat &

SSN L7k A 2 3k
ZHO| KEZ}F A4S 8

mlm OH rlr



iz

LCEEE

E

].7(1 2~ 0]

A ek FE ARG E = HlolE

Ut} db 50] 9t} SSN Ao A3lsk
= AA3}7] 3] SSNL7Fe] Al 59k Bhs
e WA g Hato] ik SARS A4S o]
, —Er 7H Ol”ﬂ Hol=R o] 23w 740l
A A}, sym71}trbio3.9 Yo EH

rr

Sk~
s

=

ol

Hol=
Hol&

>:£ N

{ES

vl

—|-’

his

?HA z@ol DJ%_‘ ol B3l s ALg = AR
o} SSN AS-2 9J3t E4 2%0| mubz|o|gictP
I, X|okst gitH
3.1 LP B 7|8t EX
LP 548 A5 A2 Hofo| A & <7l 7] o
Z oM MES 0] AY 71550 R the AMES o
Z3lt} o 25 MBS0 th83} o) el

©)

A7) A a(k)-&pA A3 Alg=
LP ZFXHLP Residual Signal, RES)
g},

= Upehiick b0
= ofefe} o] 4

A, SSNS)
=4 vjzof L
7} 27 bk whak A SSN ;Lﬂoﬂ
2O U ATk £ ol

o H

A
5y

3}

=

el

o4 5iek

F

3.2 LP 24 7|3t £3
SSN 422 SshHt A a9
o, THE AAS 4 TR S

=
_C'J_oﬂ ;‘< HAE 2~ o] o

o =2 7T BA—
Rate(TPR)ﬂ-False Positive Rate(FPR) 7+2] Edjo]= ¢

01

True Positive

>

265

i)
oo

SSN1

SSN2 SSN3

10.004
T}me [;)
: EE)

Fig. 2. A comparison of the proposed LP-based feature
contour: (a) raw hydrophone input, (b) RES,
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Table 1. AUC results with fixed threshold (TH) and
adaptive thresholds. Optimal AUC results are high—
lighted in bold.
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