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The Application of Fast Fourier Transform to the
Analysis of Calls of Underwater Animals

Noriteru NISHIDA *, Akira TAKEMURA ** and Youichi KOBAYASHI *

Calls of underwater animals are full of variety. Some call has very high frequency and another one has

very low frequency. The duration of some call is rather long and that of another one is very short such as a

pulse: Background noise recorded with calls is quite different with the recording environment. On the other

hand, the functional restriction in the analyzing apparatus also exists. We must decide the way of analysis

considering the audible property of each call and the recording environment. In this report, some methods

for separating the objective call from background noise is shown for some calls already recorded. The dif-

ference between analyzed results due to the difference of the way of analysis is also shown.

KPEYE (B, T, AVIEOETLE)
FEFIINTIFAIZEATVS, BIZIE, BAORETS
F OEEE, BWEL L) 3—#KICS0H L TOET
Y, —EAOREEHFREERIZ01~03FHE & BEFE T
HhH, ZHHL, AVHIOFE (BF) BZ0EEK
B kHz ~+ 5 kHz &, FEEEBE S 1 PEBE
&R, 72, S OBICZ OIRIG & B 4
EELT B, B, ThLDOKFENTIIHEET
HHrHEELHY, WHENIHRELBEORLIELDH
5.

fF, ZHhOEFNFRSNLBROREITTEL
Thh, ZOWEEEIC L - THRT & FRICNER S
NOIMEOWELRELEDD, BERG L LT,
WRE, WAKE, BRKELCOMCRRERT Y 75
JARERBIENBET »y R TEORTLEREDD
5. $7z, KEEBROBE, TORXBICME) BRI

RER614E 9 H30H %8
* Mg T %%t (Department of Mechanical Engineering)
% % KEFL (Faculty of Fisheries)

FORELBEL 2B, #oT, KPEYFT ORI
Yo T, MEFOFELIERR 2 L2 L CHEBEL
ERLTBILIFIIEETHD. ZOLT, HE
HFIE BN FEETRT A2 ESREE LD, 20
BRICRIREIZ 2 5 D IXRITHIRORRN 2 5 { BT LD
H#HTHb.

F F T (Fast Fourier Transtorm) Bl ¥ 7+ L7
F 5 A4 FCE—RICTER R EEAE % 513 EREE
SIRRENE D, BRI, B 7)) RO EL R
B, #lZ, AR R WERE B ES R b
05, Ty FICERE P L. £, EPWER
THANCEE N L0 T, EEESCOMEFSHFE
BRATE V.

ZITi, W{ODPDIHFFIIOWT, HEFLE
5E E) OSBOKEEEOBNTAEILL - TE
DMBEBED LIRS TL BhERL, BYULMHT
FEEHEL ST 5.



2 KHEYEDF F THT EOMER &5

2. 1V HDOBEDOE HAMEMELITKELSELL T B I L, FHEHMD
2.1 V/ 77 LFHROBE REBHEWI LR EFFDPE. TRETOL VIO
K 1ixv> B 4 V7 (bottlenosed dolphin) D7 (& BOBF I ORBEBROENICES*EVTEDLN
) OVF I AL ERERO—HITHS. M1 T&7. M125RBEORESEDL I ICEHLT
T, HEBEEM (kHz), MENAEE () 2RLT WA R IERER R A & huve.
Wh, $7:, BEOISIZANRY NUVHEET HES B 1IN TV S b ) —D ORI i
ThHY, ZORBIRIEORNDERLTHL., [V BERXT A% OERROFETH L. THETTITH
D7 S RERE ST 0T 0 B VI ROBHIC L 5 NpEFUTS )4 Az anr—3a vICHAWE Y
TRENTHE., ZORDS, A VIOFEIEZORE Yy 7 AETHE. EREBIEIZANRS PVHEFEL,

Frequency kHz

Time sec

Fig. 1 Sonagram pattern of a bottlenosed dolphnin call
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Frequency analysis ability : 20Hz, Analysis time length : 50Omsec,
Data length : 4096

Fig. 2 Change in amplitude and frequency of a call of bottlenosed dolphin
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Fig. 3 Spectrum variation in a call of bottlenosed

dolphin
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Fig. 4 Wave involving calls of freshwater goby and its overall spectrum
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Fig. 5 Background noise spectrum in an analysis of calls of freshwater goby
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Fig. 6 Call wave of freshwater goby and its spectrum eliminated background noise
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Fig. 7 Call wave of tigerfish and its spectrum
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Fig. 9 Call wave of Japanese marine drum fish and its

spectrum

Frequency  kHz
Fig.10 Analysis of chorus of Japanese marine drum
fish by power spectrum and averaging opera-
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