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Abstract

A technology of ultrasonic biotelemetry for tracking fish behavior is investigated. The
ultrasonic biotelemetry system is constituted by a transmitter and a receiving system.
Because a pinger was mainly used for the transmitter, the capability for pinger to possess
was investigated and the efficient usage for pinger was examined. A source pressure level
and a frequency were synthetically examined so that pinger could realize small size, a light
weight, and a long life time. The receiving system is divided roughly into directional
hydrophone systems and acoustic positioning systems by the receiving method. The
directional hydrophone system is divided into single beam and multiple beam with the
number of hydrophone, and the acoustic positioning systems is divided into LBL (Long
Base Line), SBL (Short Base Line), and SSBL (Super Short Base Line) on the basis of
base line. The present situation, the merits and demerits, and the principle of each
receiving method were investigated in detail, and the efficient usage for each receiving
method were examined.
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Fig.1. Tracking of a fish by an ultrasonic

biotelemetry system.
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Fig. 2. Maximum Detectable Ranges (MDR) for source pressure levels (SL) of 136dB (a), 155dB (b),
and 168dB (c). The receiving transducer diameters (2a) range from 1 to 64cm. SNR=10dB,
c=1500m/s, Af =2.5kHz, and NP0=145dB are fixed. The absorption attenuation coefficient a is

calculated by Francois and Garrison’s formula.
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Fig. 3. Pinger life time (H) as functions of source pressure level (SL) for various battery capacities (C,

mARh).

The specific acoustic impedance pc=1.5x106kg/m2/s, transducer efficiency n =30%,

voltage of 2 battery cells V=3V, current when circuit is in quiescent state 10=0.01mA, and duty

ratio r /TP=0.01 are assumed.
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