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Fig. 2 Flowchart of automatic extraction of fish contour features

https://www.china-fishery.cn

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

BRI, 45

IK7A 2R, 2024, 48(12): 129106

ter) AbBH, 205

BFUN =~ Go, (=G, (1-1)1i (@)
Wien

X, P NRRINBE; NEREZRITLUGE
TR AR RN T AR ER; o
KA REL; Go, 2 — ORI 55 i BE 2R R
S B4 73 () RO PR s G, S — S R DD X
PR A KB 225 5 KR AR ZE A IS0 1) K 3 A
fBLEE R

X} 446 fa K5 647 — (B 4k (binarization) &b
H, RGN ahaf, BB,
Z 5l F ER A #k (find contours) pREI & B R IE
DRI B B K14 (contour image) .

A ARSI RN A
Xf Y A B B RR AR A S AR B AT B B R,
HEf (chain code) 17 B 2 U7 1 2 %5 A O BE 75
32 FETF Freeman BE6S 11 8 7 fi X fa 2R IE 3
BRI S AE BT IRES AR A, 153 2 HH R B2
BRI GRS H AP, Hi ) Freeman BERS BRI
FFE IR AR MR R L W I A, X T
RIL AR A 8 A [R] iy 3 A Jr 7 4% 1
(& 3), 43-LLo, 1, 2, 3, 4, 5, 6, 7HHEM
HRR, FELABEER 5 ey i i T e 2B 2
WEE BRI, it 8 AN AL AR 4 B A
FNEMG R FERE 600 152 I B 287 1R R IBERS R
PAK B SETE 300 1R 2 T i 144 (R R W aE H

AARBE S ZHAEEE BER
JERFAE [ 2 B B 38 o W 15 48 5L AR 48 (elliptic
Fourier transform) SZ¥, ‘& 0] H %W & 44
AT AIEAR , %07 B Kuhl 4020 424
FEAE FIZ 7 2158 Hh R 2 50 B R AiE 174 A6 152 £

3 8 Stk E
Fig. 3 The eight directions of chain code

R E K7 2: 2 E /) sponsored by China Society of Fisheries

W38 F (elliptic Fourier descriptors, EFDs) £ %4
KWL R

T A A T A A R IE A BE D A5 B A T R 5
R A, IF H SR SSE SRR IE(E B
B0 —16 EFDs R4, HBOGEAE x fiF y il
AP G R IS A 5 R O L A K

N
2nnt . 2nmt
Xy= AO"’;anCOST +bn51nT (3)
ul 2nmt 2nnt
m=%+;?ﬁ%77+@mhF- )

S, R AR, ¢ IR p
ST R W], 7 o 3R IR A I3 1 9 5 £
FTED s aye Dy e dy B RSR n 4016 HEL I R K
Ao T Co HART R

MR A AR GRS, AP 0 L A
RN 4 N FBa, . b, ¢, d ARGHIN:

K
T Ax 2nrmt 2nmt,—
= —2lcos P _cos pl ®)
2ng? £ Aty T T
p=1
K
T Ax, 2nmt, . 2nmtp_y
b, = 333 Z _tp [sm 7 —sin— 6)
p=1
K
T Ay, 2nnty 2nmtp_q
=55 Z _tp [cos T Cos— @)

K
dy = T ;%[SinZH;tp—sinznﬂ;p_l] ®)
3 A ST B R ] AR L I A 3 X £ 2R
DRI T A, R X N TR O I IR
B EFDs 240, =5 BARA A R AR e, H.
I T BRI 1 AR 58 F 34 M 3]

1.3 HIESH

H Sh 4L 1 B R HR £ 46 f R A58 BRARIE R 4K,
LRI R B R 100 145 31 15— 10 2R B8
4004, Hrra, b, el dX 44D RE4 100
A . A 10 MR P 4 A REUENEE, 4
B RS U A (B 1 R BB R . X R HR £ A £ 1Y)
TEA R B RRAE A T AR B rT AL T, AT
REEBESIERALN R X RECEIER X
RIEAT T, 5 1~100 3T 21~100 IR
PR E, FX 1~100 5K 4 D REGETTH
EE AL

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

A, 45

K=, 2024, 48(12): 129106

PA_F A B 1) 43 A AL R4 FH Python 3.6.6 i
= 1 Excel 2016 BA4-58 1% .

2 4R

2.1 HENMEER S

T I AL BE B AR X 12— Ak R A7 K
JERER (] 4-a), H4 D5 1 A5 Sy BRI T8 26 1) IR EE 1L
PR BE [ AT R U8 (18] 4-b) b3, X 2K
T YR T RS T 7S 5Bk, IEXH B A
FUGIEAT (28R B (18] 4-¢), il RS BIE A N
JERATEA R EG, ERIEERA6, TR
o, X AR TAL B, IR R 2
e ZAemEE (B 4-d).

22 EASHEERER S

AU SEBOR B BERS (5 B0 Ar, X £
IR A7 BT B, B a2k
SR N GAR R IATIR R o S TR =) B 42
N (K 5) mT LA, fRIEER il R
R AG M —E MUAHESN AL, FFAIHT 8 4ST7 o7 1 B

oo

J (d)
4 HENREEGLE
() AR, (b) DULUER, (o) ~MEEIR, (d) BRI,

Fig. 4 Image processing of computer vision
(a) gray transformation; (b) bilateral filter; (c) binary image; (d) contour
image.

https://www.china-fishery.cn

5 EERREERMA

(a) 5 1 i, (b) i (o) B (d) RiE.

Fig. 5 Local contour amplification
(a) first dorsal fin; (b) pelvic fin; (c) anal fin; (d) caudal fin.
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Tab.1 Information of chain code
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Tab.2 The range of morphological contour coefficients of harmonic groups
i R4l ZH coefficient
harmonic groups a b c d

1~10 —0.024 81~1 —0.046 67~0.011 97 —0.025 51~0.032 39 —0.387 77~0.072 93
11~20 —0.005 21~0.010 25 —0.011 66~0.004 8 —0.022 64~0.014 99 —0.011 16~0.015 14
21~30 —0.002 38~0.001 69 —0.003 66~0.004 04 —0.001 75~0.004 54 —0.001 66~0.004 37
31~40 —0.001 38~0.000 65 —0.001 89~0.001 48 —0.001 67~0.001 32 —0.000 97~0.001 51
41~50 —0.001 19~0.000 84 —0.001 06~0.000 54 —0.001 35~0.001 61 —0.000 61~0.000 9
51~60 —0.001 27~0.000 34 —0.000 72~0.000 91 —0.000 81~0.000 4 —0.000 41~0.000 39
61~70 —0.000 62~0.000 32 —0.000 61~0.000 63 —0.000 68~0.000 63 —0.000 34~0.000 42
71~80 —0.000 47~0.000 65 —0.000 3~0.000 54 —0.000 98~0.001 27 —0.000 21~0.000 72
81~90 —0.000 71~0.000 28 —0.000 57~0.000 76 —0.001 05~0.001 58 —0.000 41~0.000 71
91~100 —0.000 5~0.000 3 —0.000 39~0.000 32 —0.000 67~0.000 76 —0.000 51~0.000 46
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Fig. 6 Visualization of contour reconstruction (1 to 20 harmonics)
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Fig. 7 Visualization of contour reconstruction
(30 to 100 harmonics)
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Fig. 8 Relationships between harmonics and coefficients (1 to 100 harmonics)

(a) coefficients of a; (b) coefficients of b; (c) coefficients of c; (d) coefficients of d, the same below. Blue line. coefficient distribution; red line. fitted

trend line of the coefficients.
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Fig. 9 Relationships between harmonics and coefficients (21 to 100 harmonics)
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Automatic extraction of contour features of fish morphology based on
computer vision

OU Liguo', LAN Zhenfeng’, LIU Bilin ***", CHEN Xinjun **°,  CHEN Yong '

(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China;
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4. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China;
5. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: With the rapid development of artificial intelligence, modern fish biology research technology has been
constantly updated. Automated and intelligent fish identification will help promote modern fish biology research
development. The contour feature of fish morphology is one of the important features of fish recognition. Fish
morphology is diversed, and the contour features of fish morphology have species specificity. Meanwhile, it serves
as an important scientific basis for fish identification and classification. The extraction effects of morphological
contour features directly affect the accuracy of automatic fish identification. Therefore, in order to study the effect
of computer vision on the automatic extraction of fish morphological contour features, a two-dimensional image of
one tail T. obesus was collected in the Pacific Ocean from September to November 2017 for computer vision ana-
lysis through the fish image gray level transformation, bilateral filter, binary image processing and contour extrac-
tion and other image processing. 8 - direction chain code technology was used to automatically extract the chain
code information of fish contour. The morphological information coefficient was calculated by elliptic Fourier
transform and the contour reconstruction was carried out. The results revealed that the contour image of tuna could
be obtained well after processing, and the chain code information changes with the size of the contour pixel of fish
shape, and the contour reconstruction of fish shape changed with the change of harmonic number. The research
results showed that the automatic extraction of fish contour features was effective. The morphological coefficients
of fish fluctuated greatly in low harmonic number and little in high harmonic number. The low harmonic number
transformation had a great influence on the overall contour information of fish, while the high harmonic number
transformation had a great influence on the local contour information of fish. The results of this study lay a prelim-
inary foundation for automatic fish recognition and classification, and also provide references for other related
automation research.

Key words: fishes; computer vision; morphological contour; chain code; morphological coefficient; contour recon-
struction; automatic extraction
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