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A Study on the Estimation of Fish School Abundance
Using Sonar Image
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Abstract

The quantification of fish school abundance was carried out by using luminance of pixel on scanning
sonar image, and compared with the indices of fish school abundance e.g. school number, school area
and weighted school area. The survey was carried out in Funka Bay off southern Hokkaido, Japan
using research vessel Ushio—Maru during December 1999. A 180—degree scanning sonar with a
frequency of 164kHz was used.

The school number was counted both left and right 40—degree radial lines from the center of own
vessel mark on a scanning image. The school area was measured approximately as an ellipse from the
school length and width. The weighted school area was calculated by multiplying school area and
average value of inner pixel luminance. A quantification of pixel luminance was also measured to
integrate squared pixel luminance value on these lines.

Fish school and school bottom were discriminated by the produced sonar echogram using pixel
luminance value on these lines. The relationships between the quantified luminance value and other
abundance indices such as school area and weighted school area revealed a good correlation.
Therefore, the quantified luminance is a useful method in estimating fish school abundance in the
acoustic survey using sonar.

Key words : Scanning sonar(27)3d A1), Sonar image(44y 314), Quantification(Z8k3}), luminance
(3)%2), Sonar echogram(A14 o)z 2#)
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Fig. 1. Location of survey area.
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Fig. 2. Sonar image and luminance value on color
bar.
A: Before, B: After image transformation.
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Fig. 3. Extraction of luminance value from the
scanning sonar image using image
processing.

A: Appearance of fish school,
B: No appearance of fish school.
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Fig. 4. Echogram produced by pixel luminance
values of scanning sonar images.
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Fig. 5. Indices of fish school abundance esti—
mation using horizontal sonar.
A: School count (Np), B: School area
(), C @ Cumulative school area (=
Sp), D Average of luminance value
{(w), E: Cumudative weighted school
area (ZSwp), F: Cumulative integration
of squared pixel luminance value (SV#).
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Table 1. Statistics of fish school abundance indices. The data are shown in mean, standard deviation
(SD), coefficient of variation (CV) and area density(a)

Port side Starboard side
Items ESDU p.(each ESDU p4(each
Mean SD v wut/ar) T Mean D o )
Nr 0.93 144 155 4.24x107° 1.15 165 143 4.28x107°
Sr 117.83 44968  3.82 5.39x107° 143.16 327.62 229 6.54x107°
Swre 1.60x10"  6.13x10" 3.83  7.31x107"  1.94x10"  4.46x10° 2.30 8.87x107
E 1.80x10° 4.45x10° 247 82.46  2.20x10° 3.72x10° 1.69 100.54

* Ni Number of school, S¢ School area(nf),

Swr Weighted school area( Vrf), £ Luminance square integration( 7).
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