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Discrimination of Fish Species with Neural Networks
— A Study on Setting of Color Data —

Yuichiro Taira®,

Eiji Morimoto™,

and Makoto Nakamura™

This report deals with a discrimination method of fish species with neural networks. In the authors’
previous works, the feature parameters about color information used as the inputs of neural network were
set at the points of a fish image, and the experiment showed that such a setting method of color data has a
poor discrimination performance. The objective of this report is to find an effective setting method of color
data for fish discrimination. Firstly, the method in which the feature parameters are set not at the points
but in the areas of a fish image was considered, and the effectiveness of this method was confirmed by the
experiment. Secondly, the problem of reduction in the number of color parameters was addressed, and it
was showed in the experiment that the number can be reduced from 27 to 6.
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Fig. 1 . Landmarks on a fish.
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Fig. 2. Layered neural network for 27 color data.
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(a) Branchiostegus japonicus faponicus

.

(¢) Navodon modestus

(e) Cololabis saira

(b) Psenopsis anomala

(d) Taius tumifrons
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(g) C'ﬁowaphm major

(h) Sphyraena japonica

Fig. 3 . Tishes used for discrimination.
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Table 1 . Conventional setting of color data.

Feature Definition Feature Definition

CR1 Red of RGB at @ CB5 Blue of RGB at @

CGl1 Green of RGB at @ CR6 Red of RGB at

CBI1 Blue of RGB at @ CG6 Green of RGB at

CR2 Red of RGB at CB6 Blue of RGB at

CG2 Green of RGB at @ CR7 Red of RGB at

CB2 Blue of RGB at @ CG7 Green of RGB at

CR3 Red of RGB at @ CB7 Blue of RGB at

CG3 Green of RGB at @ CR8 Red of RGB at @

CB3 Blue of RGB at @ CG8 Green of RGB at @

CR4 Red of RGB at CB8 Blue of RGB at ©

CG4 Green of RGB at CR9 Red of RGB at @

CB4 Blue of RGB at CcG9 Green of RGB at @

CR5 Red of RGB at ® CB9 Blue of RGB at @

CG5 Green of RGB at @

Table 2 . Proposed setting of color data.

Feature Definition Feature Definition
CARI Red of RGB in triangle O@® CARS Red of RGB in triangle D@D
CAG1 | Greenof RGB in triangle Q@@ CAGS | Green of RGB in triangle D@
CABI1 Blue of RGB in triangle Q@@ CAB5> Blue of RGB in triangle (D@
CAR2 Red of RGB in triangle @@® CAR6 Red of RGB in triangle @®®
CAG2 | Green of RGB in triangle @@® CAG6 | Green of RGB in triangle @E®
CAB2 | Blue of RGB in triangle ®®® CAB6 | Blue of RGB in triangle D@
CAR3 Red of RGB in triangle @@® CAR7 Red of RGB in triangle @®®
CAG3 | Green of RGB in triangle @@ CAG7 | Greenof RGB in triangle @O®®
CAB3 Blue of RGB in triangle @®@ CAB7 Blue of RGB in triangle (®@®
CAR4 Red of RGB in triangle ©@® CARS8 Red of RGB in triangle @@@
CAG4 | Green of RGB in triangle @@ CAGS8 | Green of RGB in triangle @@
CAB4 Blue of RGB in triangle @@ CABS8 Blue of RGB in triangle @MW@®)
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Fig. 4 . Color data for conventional method (C. M., 7. T., P. A, and N. M.).
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Fig. 5. Color data for conventional method (7. J., S. J, B. J. J, and C. S.).



Mean value of 10 fishes

Standard deviation

HREOMHA — R T— 5 DREICHET L —EE —

0.8
0.6
0.4
0.2
o T R S S T S P
\G\\'\-Gﬂ-"h"&d‘:'&hﬂh “}d‘.\ﬁhdﬂ '\{;\ﬂq:l@':b':b
FF A s o‘g’d?"d' c.r‘?cf‘?"d“ 0‘%3'0‘*' o‘s'c-‘s'd-" 0‘9:,‘3'@ o‘go‘s'd'
Feature
(a) Mean value
0.3
o e . 5
il [ T
el T
== N A
02

L 'l L L 1 i i i i L

u L i A 'l A 'l L i 1 i A L
\@\\"‘B"'y"h c;‘:"‘}hﬁh d‘:"}bc}bbﬁ@ﬁ%a‘bﬁ
Feature
(b) Standard deviation

Fig. 6 . Color data for proposed method (C. M., T. T., P. A., and N. M.).
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Fig. 7 . Color data for proposed method (7. J, S. J, B. J. J. and C. S.).
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Fig. 8 . Discrimination results for conventional method.
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Table 3 . Teacher signal patterns.
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