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Diserimination of Fish Species with Neural Networks
— Reduction in Number of Inputs by an Analysis of Feature Data —

Yuichiro Taira®,

Eiji Morimoto*,

and Makoto Nakamura™

We have developed a discrimination method of fish species by neural networks with image processing

data. In this method, automatic procedure from fish image processing to fish species discrimination was
achieved. Furthermore, the experiment in discrimination of fish species was successfully performed. The
method, however, needs a large number of the feature parameters of a fish image used as the inputs of the
neural network. Therefore, the method is unsuitable for implementation because this means that a

tremendous amount of calculation is needed. In this report, we address the problem of reduction in the
number of the feature parameters, i.e., the inputs of the neural network by means of an analysis of the fea-
ture data. The experimental results in this report showed that the number of inputs can be reduced from

19to 4.
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Fig. 2 . Layered neural network for 19 shape data.
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Table 1 . Definitions of 19 shape data.

Feature Definition Feature Definition
D1 Distance between @ and @ R1 D7 divided by D3
D2 Distance between @ and @ R2 D10 divided by D4
D3 Distance between @ and @ R3 DY divided by D5
D4 Distance between @ and @ R4 D8 divided by D6
D5 Distance between (D and @ 91 Angle @@
D6 Distance between @O and @ 92 Angle D@®
D7 Distance between @ and ® 03 Angle @@
D8 Distance between @ and @ 64 Angle DO®@
D9 Distance between & and 05 Angle Q@@
D10 Distance between ® and @
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Fig. 4 . Shape data in feature parameters.
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Fig. 5 . Discrimination results for 19 Inputs.
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Table 2 . Teacher signal patterns.

UNIT 1 UNIT 2 UNIT 3 UNIT 4

B.J. J 0 0 1 0
D. B. 0 0 0 1
P An. 1 1 1 1
N. M. 0 1 1 1
S. Ma. 0 1 1 0
TT 1 0 0 0
S. N. 1 1 1 0
TJ 1 0 0 1
S. Me. 0 1 0 0
C. M 1 0 1 0
P Ar 1 0 1 1
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Table 3 . Definitions of shape data by aspect ratio.

Feature Definition
R1 D7 divided by D3
R2 D10 divided by D4
R3 D9 divided by D5
R4 D8 divided by D6
R5 D7 divided by D6
R6 D10 divided by D5
R7 D9 divided by D4
RS D8 divided by D3
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Fig. 7. Success rates of identification for shape data by aspect ratio.
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