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Abstract

Due to the importance of bottom detection method for defining an integration layer with the
bottom as a reference basis, some theoretical elements which form bottom echoes during
acoustic survey of demersal fish were considered. A stable bottom detection method based on
maximum voltage difference, which was not influenced by variable levels and waveform
transformation. The method has been shown to be effective using in-situ bottom echo
waveforms and computer simulation data. A comparison between near-bottom SV profiles
acquired in Funka Bay, Hokkaido, of Japan, the East China Sea and the Yellow Sea, of Korea,
with the threshold method and maximum differential voltage method, shows that the SV
obtained with the maximum differential voltage method is 4 - 6 dB higher than those with
threshold method within 2m from the bottom.
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Fig. 1. Bottom detection error using echo threshold level.
(a) Bottom detection failure because the bottom echo level was smaller than the threshold level.
(b) and (c) should set up a larger offset due to an unstable bottom.
(d) when the threshold level was at 2V, it mistook schools of fish for bottom echo.
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Fig. 2. Circuit of the echo sounder thansmission
signal.
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Fig. 3. Constituent elements to form bottom echo.
(a) Theoretical directivity function of circular
thansducer array.
(b) Bottom area contribution for acoustic
backscattering in the beam.
(c) Acoustic backscattering coefficient of the
bottom according to incidence angle.
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Fig. 4. Chart of bottom echo formation.
(a) Incidence angle of pulse signal(side view).
(b) Backscattering area on the bottom(top view).
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Fig. 5. Numeriecally calculated botiom echo waveforms of rectangular and Gauss pulses.

(a) Rectangular pulse input.
(b} Gauss pulse input.
(top graph) Bottom waveform outputs.

{bottom graph) Second differential waveform of upper waveform.
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bottom detection.
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Fig. 7. Bottom echo plotted against change in
incidence angle in tank.
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(b) is after bottom detection by the maximm
differential voltage method.
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(a) Data obtained from Funka Bay.
(b) Data obtained from the East China Sea.
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