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Discrimination of Fish Species by Neural Networks
with Head Area Shape Data

Eiji Morimoto®', Yuichiro Taira*

!, Noboru Tomiyasu*?,

Makoto Nakamura®', Takanori Katoh*', and Junya Ichinose®?®

The method of the fish species identification and classification using neural networks previ-
ously reported has been developed to process the limited data setting landmarks around the area
of fish head. The intersections of the body outline and the circle that was centered on a fish eye
with the radius of the segment between the center of eye and the origin of pectoral fin were
taken as landmarks. The distances between the landmarks and the angles of line segments con-
structed neural networks data. The method showed good results for the tested data minimizing
the error due to the distortion and lack of the image.
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Fig. 1. Landmarks on fish.

Fig. 2. Relation between landmarks, segments and
angles.
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Fig. 3. Shape of each individual (mean value of 4
fishes for each individual).
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Table 1. Variance of the data.
(a)Segments [ x107* ]

P.JJ.| SL | T.T. | D.B. |T.T.O.
x12 289 | 230 | 13.03 | 9.02 | 7.3
x13 0.00 | 0.00 | 0.00 | 000 | 0.00
x14 572 | 049 | 326 | 081 | 2.87
x15 260 | 224 | 99 | 832 | 7.78
x16 1.91 2.79 | 12.04 | 891 | 7.33
x23 0.66 3.35 | 59.81 7.32 3.21
x25 | 16.97 | 0.00 | 0.00 | 16.05 | 33.11
x26 | 14.15 | 31.97 | 6.48 | 11.67 | 24.48
x34 | 32.40 | 9.61 | 20.29 | 243 | 3.51
x45 | 11.47 | 33.12 | 51.39 | 2.44 | 0.83
x46 000 | 933 | 1778 | 0.13 | 0.00
xb6 | 68.63 | 82.23 | 5.83 | 14.77 | 14.60

(0)Angles [ X107 ]

PJJ. | SIL T.T. D.B. | T.T.O.
61 6.56 4.66 1.09 2.37 1.74
02 3.10 0.47 2.53 1.12 0.66
03 0.55 3.41 2.26 8.49 1.40
64 2.02 0.92 1.25 0.17 0.41
05 0.69 1.06 1.30 0.13 0.70
06 1.12 0.70 6.09 0.99 0.92
61 1.06 0.15 2.70 1.14 0.32
08 2.20 1.73 5.01 1.19 0.91

Table 2.. Data properties.

Number of class

Number of learning data 4

Segment data 12
Angle data 8
Segment and angle data | 20

Number of features
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Fig. 5. Discrimination between P.J.J. and the other
individuals S.I.,D.B. and T.T.
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Fig. 9. Discrimination of each individual by multi-
output network (P.J.J., S.I., D.B. and T.T.).
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Table 3. Teacher signal patterns for multi-output net-

work.

(8 P.JJ., S.I, D.B. and T.T.

Unit 1 Unit 2 Unit 3 Unit 4

P.J.dJ. 1 0 0 0
S.L 0 1 0 0
D.B. 0 0 1 0
T.T. 0 0 0 1

(b) P.J.J., T.T.O., S.I. and T.T.

Unit 1 Unit 2 Unit 3 Unit 4

P.J.d. 1 0 0 0
T.T.O. 0 1 0 0
S.I. 0 0 1 0
T.T. 0 0 0 1
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Fig.10. Discrimination of each individual by multi-
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