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An Efficient Algorithm of Partition Processing
in High-Speed Fish Pattern Recognition System

by

Fujio KUROKAWA#*, Tsunetoshi ENOMOTO*, Ching?Huan CHOU~*,
‘ Mutsuyoshi ASANO** and Hirofumi MATSUO*

A new color image processing system with multi-DSP is constructed in practice and applied to fish

pattern recognition. In this application, the shapes of fish are very similar but the colors and/or

patterns of which are different.

The proposed system has a function of variable partition of a picture.

Therefore, the size, position and number of processing regions can be varied flexibly and dynamically

for each processing task. As a result, it is clarified that the color texture analysis such as histogram

and co-occurrence matrix is useful in fish pattern recognition and that the recognition time less than

250msec. per a fish is achieved.
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Fig. 1- System configuration.



ERARERIY AT A B 3 EESFMET VT ) X LDREZDWT

BEHEOME TS, 058, B ETEROER
BIUEID S T2/MEBGOKRES KL VNET S
V=AY OEESREIND,
EEGXXYEZRCHL X, YEAFRICZALZN
LxB XU LyEZROBREEHMEET> b0 Th
g, R REE AT VAR C i)

C=LxLy+ PxPr(n+q+2ig) - (2i+1) (1)
TEzeh5, KL,

Px:X/Lx
Py= Y/LY

(2
3

ThY, nZEREH5VEEEEHET 255 DN
RBYE—TH50 35 OER, { ZEHELE

BEOZEDOFHERL, ¢ By VRHEEFRTDH .
PeBEU Prid 2 OF/NER G OBBOEER R RT.

175

Fig. 3icRXW) 25 @) 2HWT X=Y=512TKH
BERYIAAR, g=4& L CRIEDER, &8, BHIF,
EfED 4 B2 08T 2BA50RT v 7 1 ONEEE
D—HOERB Ly B LUV Lyt Fv—v A2V EE
COBFRETRY. 22Tn=508X U Lx=Ly&LT
W3, LxB & O Lyd/INE WEHIZ I3/NER G 2SR
L, IR0V — v A Y FEIERT S, Ly
U, LyBXU Ly2BYNCRR LWL DRl A€
VEENRDHND,

Table1 X i=2¢ LT Lx=Ly=641EV, LT
WARIzTNTY) XA ED YN, TYN, 7Y,
A20T7Y, TA4TY, YAMALTVO6ENEDED

 SEBIUHERIEOILTHEL, EBOTE

LHBRELEODTH S, ZORLIVERBLOME
EREI0BUTOBETERTEB I L0 5,
PLED & S Ry AT A ENITUEIZEC CEE

X
A O I A
T OO Lx
T oo OO 7
T e e 4 n N
Y J(i/JJ%:l/f_l Lv{
N H K.E 1]
TN TN™ HH
T o oo oaQg
TP EE] -
(a) Step 1
X
Px
— = Py
Y ‘( an / $ |
< L
Block G
(b) Step 2

Fig. 2 Operation principle of high-speed feature extraction.
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Fig. 3 Relationship between the capacity of plane memory C and the number

of pixels Lx and Ly.

Table 1 Results of high-speed feature extraction

Position Error(%) 10| —8| —6| —4| -2 0 2 4 6
Total Number of Fish 0 0| -2 8 | 15 1 4 0 0
Length Rate(%) 0 0| 7 | 27 | 50 3 | 13 0 0
Body Number of Fish 1 2 0 5 9 3 7 1 2
Depth Rate(%) 3 70 0 | 17 | 30 | 10 | 23 3 7
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(a) Scomber japonicus

(b) Scomber australasicus

Fig. 4 Feature extraction region.
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Fig. 5 Comparison of fish using the amplitude histogram.
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Fig. 6 Comparison of fish using the co-occurrence matrix.
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Fig. 7 Appearance of the designed and constructed system.



