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Study about Quantification of Echo-Sounder Signals

I. A signal acquisition of an echo-sounder

Kohji Itpa** and Tsuneyoshi Suzugr**

Abstract

In order to estimate fish stocks using an echo-sounder, it is an unavoidably
important program that can analyze characteristics of echo-sounder signals.

Therefore we constructed a Signal Processing and Acquisition System of an
echo-sounder for this purpose. This system uses: microcomputer which has become
rather inexpensive lately, and additionally, it has enabled a real time signal
processing of echo-sounder signals.

Using this system, several echo-sounder signals were received, and a quantifica-
tion, an image processing, and a statistical signal analysis were tested. The
data used were ideal echo-gsounder signals which were obtained from the controlled

artificial targets and unknown real echo-sounder signals which were obtained from
the ocean.

The results show evidently that the system was adequetly available for process-
ing and analysis of the echo-sounder signals.
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Fig. 2 System configuration.
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) o | o) ) D/A ® Recorder (gd'"
S.T ¥ oM ™ Microcomputer
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) D/A Y Analogue Output
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S/H ¥ AD _/ ] ROM ( 4K ) l
: N\ 15
, ) FDC
"_‘bAM(32K)J__/ Q
K.B (14)j l PROM Writer I —\ Printer {15)

Fig. 3 Hardware block diagram of the signal processing and acquisition system for an echo-
sounder.
(1) Echo-Sounder or Data Recorder.
(2) Schmitt Trigger to arrange the waveform.
(3), (10) Timing circuit using One-shot Multivibrator.
(4) TFlip Flop to identify the frequency.
(5) Sample and Hold circuit.
(6) 8-bits Analog to Digital converter.
(7) Microcomputer system.
(8), (11) 8-bits Digital to Analog converter.
(9) Echo-sounder image recorder.
(12) Electric image display.
(13) - Electric character display.
(14) XKey Board to input the command.
(15) Floppy Disk Controller and driver.
(16) Sirial dots matrix printer.
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Fig. 4 Hardware block diagram of the image display.
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SAMPLER

— ~— — Detect synchronous signal

Identify frequency

BUFF=LFISH BUFF=HF ISH Assign
l | buffer address
an
A/DC Start == = = A/Dconvert of one sample
(5usec)

_ __ ___ Move data to memory
Dato Bl(Jﬁ) and address increment

— — - Determine sampling rotes

ESAMPL

Fig. 5 Flow chart of echo-sounder signal sampling.
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Two level Squaring operation
rendering (1 word?®x 256

Arrange the data Arrange the data

1 line (1bitx128) 1 line (8bitsx256)

Integration

n-line
AND finished?

Identify an

effective pulse} n-line finished?

Water column Water colum
counter increment counter increment

ECOUNT EINTEGRATE

Fig. 6 Flow chart of echo counter and echo integrator.
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d. Monitoring signal waveform d. Echo from standard target

b. Enlargement waveform ( X4 ) e, Averaging ( N=5)

c. Enlargement waveform ( X5 ) f. Averaging ( N=10 )

Fig. 8 Monitoring echo signal waveform from some artificial targets in water tank experi-
ment.
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Fig. 9. a Echogram of 24 KHz obtained
at FUNKA BAY, August 19, 1978.
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Fig. 9. ¢ Display format of quantified
echo signals. BLERTELNIABER2Y T Y
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Fig. 10. a 2-band simultaneous echogram obtained at FUNKA BAY, June 11, 1979.
Upper is 200 KHz, lower is 24 KHz record. Central two vertical lines are time marks.
Range is 100 m max each.

Fig. 10. b TImage display of 24 KHz original Fig. 10. ¢ Image display of 200 KHz
data. Vertical discontinuous line original data.
means time mark at 19:45.
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Fig. 10. d Processed image Fig. 10. e Sum image of 24  Fig. 10. f Remainder image of
of 24 KHz, using an KHz and 200 KHz. 24 KHz and 200 KHz.
averaging filter.

Fig. 10. g AND processed Fig. 10. h XOR processed Fig. 10. i OR processed
image of 24 KHz image of 24 KHz and image of 24 KHz
and 200 KHz. 200 KHz. and 200 KHz.

U, AEERHOT, ERLPRAT, K9 aid 197848 H 19 H, JtiBamAkoHBs Nz 24K
Hz DAY TH 5, CORFD ERERIE 3 KTMCERL (9. b), 352 BR{LEBEDR
BHHEI. ¢ iTRT, MF “DEPTH” i3, KR 8 BICHHIL fokEieRbl, ThZHEDNT,
Z1E “COUNT” & 4 v 54 v — b g8 “INTEGRATE” %L, & Tz zh Zho£Eogr
2} “SUM” %FRL 12,

3. 2RARESAECSIAREKRORT

F—%3, 197946 A 11 H, FKEBTES Nz 24K Hz & 200K Hz OFIFEHTH 5, X 10.
a3, AEERAED TEBTHEL NIARER TS 5, BRI 190 46 2 ET, BB 1EH
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fRE -

Fig. 11. a 2-band simultaneous echogram
obtained at FUNKA BAY, June
12, 1979. Upper is 200 KHz, lower
is 24 KHz record.

Moar o pulse

ﬂi o e
o

®$ W ™ w
Pulsh height ¢ relotive aaber §

b
)

Fig. 11. ¢ Pulse height distribution of 24
KHz.

Fig. 11. e Pulse width distribution of 24
KHz.

Fig. 11. g Power spectrum of 24 KHz
signals. (20 dB per a scale)

fEEsoER I BSN&

Ea;:éa% :

Fig. 11. b Enlargement echo signal wav-
eform of 24 KHz and 200 KHz.
Right edge corresponds to sea
surface.

w e W o M
Pulse beieht € relotive maber

Tig. 11. d Pulse height distribution of
200 KHz.

Fig. 11. f Pulse width distribution of 200
KHz.

Fig. 11. h Power spectrum of 200 KHz
’ ' signals. (20 dB per a scale)
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