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Whale Sound Reconstruction using MFCC and L,-norm Minimization

Ui-Pil Chong”, Seo-Yun Jeon, Jeong-Pil Hong, Se-Hyung Jo
School of IT Convergence, University of Ulsan
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Abstract Underwater transient signals are complex, variable and nonlinear, resulting in a difficulty in accurate modeling with reference
patterns. We analyze one type of underwater transient signals, in the form of whale sounds, using the MFCC(Mel-Frequency Cepstral
Constant) and synthesize them from the MFCC and the weighted L,-norm minimization techniques. The whales in this experiments are
Humpback whales, Right whales, Blue whales, Gray whales, Minke whales. The 20th MFCC coefficients are extracted from the original
signals using the MATLAB programming and reconstructed using the weighted Lr-norm minimization with the inverse MFCC. Finally,

we could find the optimum weighted factor, 3~4 for reconstruction of whale sounds.
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Table 1. MSE results for whale sound reconstruction

0.04| 0.04| 0.03| 0.04| 0.04| 0.05| 0.04

67 | 36| 61| 94| 22| 00| 58
0.00| 0.00| 0.01| 0.01| 0.00| 0.01| 0.00

Humpack

Right
931 8 | 32| 02| 90| 27| %4
Blue 0.04| 0.03| 0.03| 0.03] 0.03| 0.04| 0.03
99 | 83 | 57 | 47| 91| 02 | 80
0.01| 0.01| 0.01| 0.01| 0.01] 0.01| 0.01
Gray
201 15| 37| 09| 20| 24 | 24
) 0.01| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
Minke

02 ] 98| 93 | 94| 94| 84| 90

V. Z= 4

0%k

$oi7

o] o] A= arel B, Al w3 Ak, Az Al

N, ;o) S} BHx 5 O o] 288
itk 32 2:2]e] Aol FUH o2 Mg A
£ % O A% A7} Fohsolof s, B AT
Q) FaE A PO ofn] U A
g =&k $F TR MFCC 57 M2 Nom
& ORE Fash Basie, v &
74 2F A7 FF olofok & Blolk

i)
[
ot
fl
o
oo
p

ACKNOWLEDGMENTS
B RS ATATAD NBIE o] Fop/|xd
TARIFAIH S - 2017R1D1A3B05030815]9] A< wt
o} =gtk

REFERENCES

[1] Walter M. X. Zimmer, “Passive Acoustic Monitoring
of Cetaceans”, Cambridge University Press, 2011.

[2] SJ. Park, J.W. Hong, “A Study on the Improvement
of Legal System for the Revitalization of Korea's
Marine Tourism”, J. of the Korean Society of Marine
Environment & Safety, Vol. 18, No. 2, pp. 131-138,
20123.

[3] T.G. Lim, KS. Bae, CS. Hwang, HU. Lee,
“Classification of Underwater Transient Signals using
MFCC Feature Vector”, J. of Korea Communication
Association, Vol. 32, No. 8, pp. 675-679, 2007.

[4] T.G. Lim, IL.H. Kim, T.H. Kim, K.S. Bae, “Frame Based
Classification of Underwater Transient Signal using
MFCC Feature Vector and Neural Network”, The
Proceeding of Korea Electronics Association 2008, Vol.
31, No. 1, pp. 883-884, 2008.

[51 JG. Jung, JH. ParkD.W. Kim, C.S. Hwang, “Feature
Extraction and Classification of Underwater Transient
Signal using MFCC and Wavelet Packet Based on
Entropy”, The Proceeding of Korea Univ.-Industry
Tech Association, Pp 781-784, Spring of 2009.

[6] JH. Kim, T.H. Bok, D.G. Paeng, J.H. Bae, C.H. Lee,
S.G. Kim, “Classification of Transient Signal in Ocean
Background Noise using Bayesian Classifier”, J. of The
Korean Society of Ocean Engineers, Vol. 26, No. 4,
pp. 57-63, 2012.

- 151 -



it

=ZENSXE[E5=FX| M19& HM45, 2018.

rot

[71 D. Cazu, R. Lefort, J. Bonnel, J. Krywyk, “Bi-class of
Humpback Whale Sound Units Against Complex
Background Noise With Deep Convolution Neural
Network”, Workshop Track-ICLR 2017, pp. 1-7, 2017.

[8] Sherin BM., Dr. Supriya M.H.,, “WOA based Selection
and Parameter Optimization of SVM Kernel Function
for Underwater Target Classification”, International J.
of Advanced Research in Computer Science, Vol. 8,
No. 3, pp. 223-226, 2017.

[91 Gang Min, Xiongwei Zhang, Jibin Yang, Xia Zou,
“Speech  Reconstruction from Mel-frequency Cepstral
Coefficients via Ll-norm Minimization”, MMSP’15,
Oct. 2015, Xiamen, China

[10] Xavier Serra and Julius Smith, “Spectral Modeling
Synthesis: A Sound Analysis/Synthesis System Based on

Decomposition”

a  Deterministic  plus  Stochastic

Computer Music Journal, vol.14, No 4, pp.12-24, 1990.

MAL 274

X o & (Ui-Pil Chong)

19784 29 : &4tdf gt
P Y 71883 (33
‘:;1: 1980% 2°J A=) e
. .]

5
‘ P A9 T
4 19974 19: F&usha

A7) 283 J—?ﬂ—l:ﬂ—/\]-)
1997'd 3€~2017d2¢€ . &4F 2 g
2017942 ~ @A ;- edSta TEEeH Atas
Aok ¢ Signal Processing, Drone System, Fault

Detection, Whale Acoustics.

M M & (Seo-Yun Jeon)

AF07%

Z M & (Se-Hyung Jo)
2014'd 3€~dA) : S4tigw
T SALA

PR} ABAY, AFAYY

- 152 -





