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Discrimination of Fish Species by Neural Networks
with Image Processing Data

Yuichiro Taira™', Eiji Morimoto™*

, Noboru Tomiyasu®

¢ and Makoto Nakamura™'

This report deals with a discrimination method of fish species by neural networks. In the authors’ pre-
vious works, the landmarks used as the input data of the layered neural networks on a fish image were set
manually. Taking into consideration the application of the methods to an automated discrimination device,
it is desirable that the process from the setting of the landmarks to the identification of the fish species is
automatic. In this report, a discrimination method of the fish species by the layered neural networks with
the image processing data has been developed. The procedure of this method is as follows: (i) a fish image
measured by a visual sensor, such as a camera, is put into the computer and applied to the image proces-
sing; (ii) the landmarks are calculated by using the image processing data and used to compute the feature
parameters, such as the distances between the landmarks; (iii) the layered neural network, which is pre-
viously trained by means of the error back propagation method, identifies the fish species by using the fe-
ature parameters as the input. The procedure (i) - (iii) can be represented by programming languages.
Furthermore, the experiment in discrimination of fish species was performed, and the results showed the

effectiveness of the proposed method.
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Table 1. Definition of shape data.

Feature Definition Feature Definition
DI Distance between D and @ R1 D7 divided by D3
D2 Distance between O and @ R2 D10 divided by D4
D3 Distance between (O and @ R3 D9 divided by DS
D4 Distance between O and @@ R4 D8 divided by D6
D5 Distance between @ and @ 61 Angle ®O@
D6 Distance between (D and @ 62 Angle DO
D7 Distance between @ and & 03 Angle OO
D8 Distance between @ and @ 04 Angle O®@
D9 Distance between & and & 05 Angle O®@
Dio Distance between & and @

Table 2. Definition of color data.

Feature Definition Feature Definition

CR1 Red of RGB ot @0 CBS Blue of RGB at @@
CG! Green of RGBat @@ CR6 Red of RGB at (U
CBI Blue of RGB at @ CG6 Green of RGB at (0
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 | Greenof RGBat @
CR4 Red of RGB at @ CB8 Blue of RGBat @
CG4 Green of RGB at & CR9 Red of RGB at 2
CB4 Blue of RGB at (B CcGo Green of RGB at @
CRS Red of RGB at (3 CB9Y Bluc of RGBat @
CG5 Green of RGB at @3
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Fig. 2. Layered neural network for shape data.
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Fig. 3. Fishes used for discrimination.



MM — & F i ma—3

3.1 AFEEE RN

WRASEER AT S M, YIRS X S N Mk
DOIFHALNE DV TR %o SUHERE 1 38 X U 2 o5
(BB L S ICI0ROFIYM) % TFig. 4 BLUSIIFRE
NRT o TR (a) OBl IE Table 1SR L 22IBIRICHT 2 %
P oMHTH Y, HINIZFOMICHELTw5, T2
T (b) Rl Table 2 127 L 7=t 4 2 £ 45800
BHTH Y, HEEFOMTH L, B, BIHITERSRL L
I, KRESRUMA LN L A EEERYT 5720, K
RO T~ 7 ORI ET 2 TV 5,

Fig. 4 (@ &0, %792y 4 3HB(TAT~ 51,
T, vFA) ODWRF =7 BPTHB I L2505,

Wty Mok A MO 143

o, #7518 L WTHED, HILR 4 Tl
BRI BRETH L, T, WHEE AL LY SHHIL DY
MEBHMOEHAHFIC IR TV B, —H, Fig. 4 b) & 1,
F5F— T, ¥4V LITBODBELTWE, 7
L, SOF—FTIE, THTTA LX5 4L OMEIAHE
TWbAIEDTh Db,

Fig. 5 (a) & b, WML AT EOMML BTV 528,
L CHE IR R A E LT b, F 72, Fig. 5 () £ 1,
DR ARG NFHPWHAL L FREofifseeRie ), 1Ky
A & F Iy A OWRADE TN B SFEHE 2 T, Bk
PV BHH 3HIE I N CT5%, BIKF— 2 Th A
WL RS &, SHMOSHPIBEN TS,

Mean value of 10 fishes

D

D2 D3 D4 D5 D6 D7 D8 D9 DI0 Rl

R2 R3 R4 61 62 63 64 65

Feature

(a) Shape data

0.8

0.7
0.6
0.5
0.4
0.3
0.2

Mean value of 10 fishes

0.1

0.0 *

N N oM £V D o3 o i 5 oh b
FEEPEIFEFFEIEEF S,

0 N AN DD D )
FFESS SIS

Feature

(b) Color data

Fig. 4. Feature data (B. ] J.

, T T, S N,and C. M).



44 BT BR PR
8
s
23
[
<
b
«
[5]
3
o«
o
]
(%3
s
DI D2 D3 D4 D5 D6 D7 D8 D9 DIORI R2 R3 R4 61 62 63 04 05
Feature
(a) Shape data
0.8
0.7
é 0.6 4 >
fi=t
= 0.5
s
S 04
3 _
«
z 03 -e— P, An.
8 02 -—N. M.
S
o1t D
' —2— P, Ar.
0.0 1 1. 1 1 1 1 1 L i i 1 i 1 I 1 1. ). 1. 1 1. 1 i. 1. 1 i
D N o YV Qv D ob o e 9 a0 00N A DD DD D DD
FEFFPFEEFFEIFEFFEFFES TSI EL S
Feature
(b) Color data
Fig. 5. Feature data (P. An, N. M., T. J, and P. Ar).
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Table 3. Teacher signal patterns.

UNIT 1 UNIT 2 UNIT 3 UNIT 4
B.J J 1 1 ! 0
P. An. 0 1 1 1
N. M. 0 1 ! 0
T 0 0 1 1
S N. 0 0 1 0
TJ 0 1 0 0
C M ! 1 1 1
P Ar 1 0 1 1

!
0.8
- g UNIT
B 06 BUNIT2
8 o4 oUNIT3
BUNIT ¢
02
0 N L s . L L L
R T SN N A TN TG A S T N SN T D I R R VRSO S B B AR
W €O (L P
[EIREIRSAR SRS P R PR I S R
LA A 1 4
Species
(a) Shape data
i
0.8
o B UNIT
B 06 { lmuniT2
8 0.4 O UNIT3
8 UNIT4
02
0
DDA HH A D H AR A DD HH H DD H B9
3 L P g
B P A M S R DA A A A A A A A AN &
Species
(b) Color data

k-] BUNITI
g |UNIT 2
8 QUNIT3

auUNIT4

1 1 1 : X

DDA D D D D NN H H D N N K H N
\‘\05“\95\(@ Mo o

: NIRRT
@ @@ E @ @@
RSP RS R R R R

3
FROPR LRSI AN AN A A AN A

Species

(c) Shape and color data

Fig. 6. Discrimination results (B. /. J, T. T., S. N, and C. M.).
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