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Abstract

The new biotelemetry method and system that the installation and the treatment of equipment
is convenient and the instantaneously detailed position of the fish attached the pinger is able to
track comparatively easily had been developed, an availabilities of it were verified in water tank
by using hydrophone and pinger. First of all, the receiving system for biotelemetry was .calibrated
so as to measure tracking of high precision or wide detection range. In the next place, the
precision at narrow and wide beam array of receiving system by using hydrophone was
investigated and the actual position was compared with measured hydrophone position. The mean
standard deviations of the position by narrow beam array of receiving system were 6.4cm in
phase beam of fore—aft pair and 6.3cm in starboard—port pair, and the wide beam array were
24cm and 23cm respectively.

The precision of distance, position, and velocity at narrow beam array of receiving system by
using pinger were investigated and the actual values were compared with measured values. The
distance from receiving system to pinger was measured by the pinger synchronizing method,
angle of direction of pinger was detected by the super short base line (SSBL) method. The three
dimensional position of pinger to the receiving system was measured by combining of two kinds
of methods (SPB method), the velocity of pinger was obtained with a differential of the three
dimensional positions. The mean standard deviations of the distance by pinger synchronizing
method in narrow beam array of receiving system was 1.8cm, that of the position by SPB method
was 7.7cm.
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Fig. 1. Schematic diagram showing experimental
set~up for SPB system in the water
tank.

A sfo)so] P3ste], 1 o= AXHe] 4|
a3, #5719 F4E 4 264mo] Sk
Fo7lE B ARAE SF0R AFQ) W
2 9o, 49 Zole ARG BA EE o
ERES A2 AYchs WFOE A, A9, 2
F ooz gHoln, 1 £AYL lome] FEw
AAY 5 ik wbA, Hxel Sl tg 3
EE stol=Ee] A% XF W, T F9 o)F
4Be 7Y 5 Aok EW APIP] FEE Aol
g & gtk APl B9 AFE PP LEE
demls 2 ARAAT. APPRe $AYE 57 B
A7k 3 HAFo= Holgly) mEd) SwE Aol
@ & @A, of 1~2cm/s 2 oAk
sfel=e o] i@ UPeldE AF, A A
u ojdlo) 247 Az RAS aslen, B E
Ssh @9 me AF, A% ALl U sol=
2EY AX24 A=s 2K SR ool
243 A2le) AARE QA 91719 Az
A 8% AASH SOl Sdal LA} WAl

ol

ofy

X274 Aol 2 FBL HAY| W WA, A
sdle] BAL Wsl] 1 RAXE olgald HE,
39 SPpel U slol=mEs 7E9Ash 249
Ao} ZHAEES v, FANYT. sol=zEol o
gk A9 Adgke] mATE Fig 29} 2t}

NEAAE Sol=zEe ARE Furlg Y B
=9 FA(RY BEola AF, A9 A} 0°
7 B Rel) BFo} 2, 57l B slol=z
£9) Hzol YA ol§8le] 12TY slol=nE
of abal, Z0F) A3 (r, 1, ol AE A
(ro, 1z, )8k AT (G, Be, ) E ALY 9
2 ANFAZFH o] THA ZHAE Bl
S2Eg Ak, AR 05md 23U ol%
WA AZALROZ AZSH
o] =2 Z(ST-100, OKD o 2RE £Alehs B2
 oZue 60kHz 440771 1s S
136dB2 2% FA(VS8, Vemco Ltd)olx %215
t oo} uizald) ARsigen], Ba ¥e e
g Wht A% W) Slslel Lsmsz @ 3
A} slol=zToREE 28 BA 23 B B
2% $ANA A B2 Az Sl
0% AZtozny sol=xEAe AdE T3
At w3k SSBL W9l 7 shl ofgjolz 44
2 Aol BF A 6 H9 R 52w
Fu7lo] e fol=2EY YAAE 62 The A
2 olgsio] Tk

———
ra. l

roi £ Th2

S - Fm
0 A
A
I { "
Hydrophone\\;!:g;,.._‘L.

Fig. 2. Schematic diagram for calibration of
distance between centers of phase beam
array and for comparison between actual
position and measured hydrophone po-—
sition.
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Table 1. Specifications of pinger used in mea—

surements
Items Specifications
Model V8B—-2LR, Vemco
Size D8 mmx=1.38 mm
Weight in water 35¢g
Frequency 69 klHz
Source pressure level 136 dBre 1uPa at 1m
Pulse width 10 ms
Pulse period 1000 ms
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Fig. 3. Calibration of distance between centers of phase beam array (d) for narrow and wide
beam array. Horizontal axes are distance from the center of the phase beam of fore—aft
pair (upper) and star board—port pair (lower). The solid lines show the actual angular
locations and the dotted lines show the measured angular locations.
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Table 2. Calibration result of distance between
centers of phase beam array for
narrow and wide beam array

Beam pairs Designed Calibrated

Fore—aft 3.21lecm 4.40cm
Narrow beam

Starboard—port 3.21lcm  4.35cm

Fore—aft 1.07em  1.12cm
Wide beam

Starboard—port 1.07cm  1.52cm
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Fig. 4. Comparison between actual positions(dark solid lines) and measured (soft dotted lines)
hydrophone positions for narrow beam array (eft) and wide beam array (right).
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