Bull. Korean Soc. Fish. Tech. 39(3), 2003 BRI EEE 39(3), 2003

SSBL 43 FA%7] A< 278
Hie] e )| e E] 42 FNE(1)

- Azele] A 9 A -
WA . HEEE
Astm SaTetal T, THEUKEAS

Development of Biotelemetry Method by Combining the SSBL

Method and the Pinger Synchronizing Method (1)
- Design and production of system -

Ju Sam Parx' and Masahiko FURUSAWA"

The Fisheries Science Institute, Yosu National University
“Tokyo University of Fisheries

Abstract

A new biotelemetry method that the installation and the treatment of equipment is convenient and
the instantaneously detailed location of the fish attached the pinger is able to track comparatively
easily was developed. The receiving system in this biotelemetry method was advanced for track the
detailed behavior of the fish by the miniature tracking pinger, because it was a burden to fish to add
the pinger with the water temperature and the pressure sensor. By combining of the super short
base line (SSBL) method to detect the direction of pinger and the pinger synchronizing method to
measure the range from receiving transducer to pinger, the three dimensional locations of fish to the
receiving transducer is gotten instantaneously. The rebeiving system is devised to realize the high
precision or wide detection range by application of the basic design method for receiving system of
biotelemetry developed by the present authors and the hydrophone array configuration. The
measurement distance error in the pinger synchronizing method is minimized through the correction
of which the deviation of transmission pluse period of pinger is caused by changing water
temperature. A prototype system which is able to track the instantaneously detailed location of the
fish by the SSBL and pinger synchronizing biotelemetry (SPB) method was produced.
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Fig. 1. Three dimensional coordinate for location
of the pinger. The angular locations (4,
¢) of the pinger are measured using
super short base line (SSBL) method.
The distance from the receiving tran—
sducer to the pinger () are measured
using pinger synchronizing method.
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Fig. 2. Principle of measuring angular locations
of the pinger using super short base
line (SSBL) method. 4 and [, are dis—
tances {from the starboard and port
receiving transducer to the pinger. d is
distance between centers of phase beam
array. The angular locations (8, ¢) are
measured by phase difference of the
acoustic signals received in each phase
beam array.
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Fig. 3. Principle of measuring distance from
the receiving transducer to the pinger
using pinger synchronizing method.
The distance(r;) is measured by va—
riation of the pulse reception time by
the receiving transducer. The ¢ and
are the speed of underwater sound,
transmitting period of pinger, respe—
ctively.
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Fig. 4. Block diagram of the experiment sys—
tem of SSBL and pinger synchronizing
biotelemetry (SPB) method.
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Table 1. Specifications of expendable pinger for tracking (Vemco Ltd.)

Model V8 V16 \2P V32
(?:;) 8Dx33~38L  16Dx48~90L 22D X100L 32D x100L
Available frequency range 55 )95 50~78 25~50 28~38
(kHz)
Source pressure level _
(dB 136, 141 146~158 168 157
Life
~ 12~ 10~11 95
(Day) 3~21 69 2
Pulse repetition period 1000 1000 1000 1000
(ms)
Pulse width 10 10 10 10
(ms)
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Fig. 5. Universal diagrams for basic design of
receiving system of biotelemetry.
Signaltonoise ratio (SNR) is shown ag—
ainst frequency, changing parameters of
range 200m (upper) and 400m (lower),
of receiving transducer diameter (solid
lines), and of detectable beam width
(dashed lines). Shaded areas show the
suitable area for a design point. The
circles and squares indicate the design
points for the SSBL and pinger synch—
ronizing biotelemetry (SPB) system and
crosses are for versatile ultrasonic bio—
telemetry system.
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Fig. 6. Relationship between the angular loca—
tion (8) and the electrical phase angle
(8) changing the distance between
centers of phase beam array (d).
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Fig. 7. Array geometry examined.
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Table 2. Specifications of receiving transducer

of system
Items Wide beam Narrow beam
Detectable beam width(Bp)"  76° 29
Beam width (By) 60" 20°
Phase beam transducer 21.4mm  64.3mm
diameter (22 (A 34
Distance between the acoustic 107mm  32.1mm
center of two phase beam \
054 154
transducers (d)
Index of accuracy
x 37

for measuring angle (kd)

" The source pressure level (SL=136dB) is fixed.
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Wide Wide
30
Nairow

‘Naow

Distance ]
g

Si=141d8

-500 0 500 -500 0
Breadh {m)

Fig. 8. Detectable range dependence on rece—
iving transducer diameters of 1./ (wide
beam) and 3/ (narrow beam) for source
pressure levels of 136d8 141dB and
158dB. 70kHz of frequency, 10dB of si—
gnal to noise ratio, 135dB of noise spec—
trum level, 2.5kfz of bandwidth of the
receiver, and 150015 of sound speed in
water are fixed. The absorption atten—
uation coefficient « is calculated by Fra—
ncois and Garrisons formula(1982).
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Fig. 9. Alignment of array elements and beam
forming method. The lower and right side
of beam array is used for wide beam.
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