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Abstract

The waveform and spectrum analysis of Tursiops truncatus(bottlenose dolphin) sonar
signals were carried out on the basis of data collected during the dolphin show at the
aquarium of Cheju Pacificland from October 1998 to February 1999.

When greeting to audience, the pulse width, peak frequency and spectrum level from the
five dolphins’ sonar signals were 3.0ms, 4.54kHz and 125.6dB, respectively. At the time of
warm-up just before the show, their figures were 5.0ms, 5.24kHz and 127.0dB, respectively.

During the performance of dolphins, with singing, peak frequency ranged 3.28~5.78kHz
and spectrum level ranged 137.0~142.0dB. With playing ring, pulse width, peak frequency
and spectrum level were 7.0ms, 2.54kHz and 135.9dB, and when playing the ball, the values
were 9.0ms, 2.78kHz and 135.2dB, respectively. The values determined from the five dolphins
during jump-up out of water were : pulse width 2.0ms, peak frequency 4.50kHz and spectrum
level 126.8dB.

When they responded to trainer’ s instructions, the values were 2.25ms, 248kHz and
148.7dB, respectively, and greeting to audience, the peak frequency and spectrum level were
5.84kHz and 122.5dB. During swimming under water, peak frequency and spectrum level
were determined to be 10.10kHz and 126.8dB.

It was found that there exited close consistencies in pulse width, frequency distribution and
spectrum level between whistle sounds and dolphin’ s sonar signals. Accordingly, the dolphins
can be easily trained by using whistle sound based on the results obtained from the waveform

and spectrum of the dolphin’ s sonar signals.
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Table 1. Specification of 5 bottlenose dolphins

Length Date of
Name Years Sex . .

(cm) migration

Haemi 9~10 ¢ 230 Jul. 1993
Chadol 7~8 2 228 Jun. 1995
Sudol 7~8 N 225 Aug. 1995
Gumdung 5~6 y 220 Aug. 1998
Biyang 6~17 y 228 Sep. 1998
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Table 2. Specifications of measuring and analyzing instruments

Instruments Model Specification
Hydrophone TC4014 At 100.0 kHz : Max RS=—184.4dB, re 1V/upP
At 200.0 kHz : Max RS=—187.9dB, re 1V/u Pz
At 300.0 kHz : Max RS =—185.9dB, re 1V/uP:
Microphone 5200 Frequency range : 10 Hz~180 kHz
DETECTOR Tuned mode accuracy : +£2 kHz
H.f. output : 500 mVp-p max.(bne socket) : lode impedance >2.5kQ
Data PCHB244 Serial digital data at maximum data transfer
Recorder rate : 3072 kbps
Wideband analog data with a maximum frequency bandwidth : 100 £Hz
FFT LeCroy Frequency bandwidth : 1000 MHz
Analyzer Oscilloscope Single-Shot Sampling rate : 1000~4000(ms/sec)
9384 Length of memory : 400 K~4 M
Channels : 4
Digital THS720A Repetitive or Single-Shot Bandwidth : 100MHz
Oscilloscope Max. Sample rate(each channel) : 500 ms/s

Channels : 2

Digitizers : 2

MAX. Record Length : 2500 points
Time/Div Rangers : 5 ns/div~50 ns/div

Data Recorder

FFT Analyzer A L
- 1.8m | Microphone Data Recorder
" i
iy h J

* 1m 3

v
am; Hydrophone

20m

Fig. 2. Setting site of measuring instruments of
sonar signals.
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Fig. 1. Schematic measuring and analyzing instru-
ments of sonar signals.
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Fig. 3. Waveform and spectrum of Tursiops
truncatus sonar signals at beginning the
show.

(a) First greeting on the surface to the audience
(b) Warming-up before the show

(c) Handshaking with a trainer
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Fig. 4. Waveform and spectrum of Tursiops trun-
catus sonar signals at singing.
(a) Beginning to sing
(b) On singing
(¢) Finishing to sing
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Fig. 5. Waveform and spectrum of Tursiops tru-
ncatus sonar signals at playing.
(a) Spinning a ring
(b) Ball-playing
(c) Jumping of 5 dolphins at same time
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Fig. 6. Waveform and spectrum of Tursiops trun-
catus sonar signals at finishing the show.
(a) Responding to the trainer
(b) Breeding to dolphin
(c) Last greeting on the surface to the audience
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Fig. 7. Waveform and spectrum of Tursiops
truncatus sonar signals at underwater on
the show.
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Table 3. Data from the dolphins’ show
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Beginning to sing — 3.28~5.78 137.0~142.0
Spinning a ring 7.0 2.54 135.9
Ball-playing9.0 2.78 135.2
Jumping of 5 dolphins at same time 2.0 4.50 126.8
Responding to the trainer 2.25 2.48 148.7
Breeding to dolphin 5.0 2.92 132.8
Last greeting on the surface to the audience — 5.84 122.5
Staying at underwater - 10.10 126.8

-122-



T

Br
18

Bk 2ERY B

o R =92 S

10
8

-

%]

E

£ 6

P

=

=

L 1

w0

=

ja i}
2
D

A B C D E F G H | J K
Dolphin‘s Conduct
(a) : pulse width

12

~

N

T

-

Sor”

>

(]

=

Q

=

(=2

a

i

v

™

Q

o

F
Dolphin‘s Conduct

G

(b) : peak frequency

Fig. 9. The dolphins’ pulse width and peak frequency on the show.

: First greeting on the surface to the audience
: Handshaking with a trainer
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: Jumping of 5 dolphins at same time
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