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Fig.1 Photography principle of a shooting device to catch three views of beaks
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Fig.2 Three views of beaks
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3
Fig.3 Gray scale of the beaks
ta, b, c ;d, e, f (lem)
2, .2
G(x,y)= 27[10_2 exp {— xzzg } .
, c , (%) ( , 2011),
s 10,1,0.1,0.01 >
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2011): ) )
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Fz 1 FARFAHER S B9 E X (Neige et al, 2002)
Tab.1 Definition of land marks of the beaks (Neige et a/, 2002)
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4 1,6
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6 1,5

7 1,5 1,6
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Tab.2 Effect of 6 value on contour recognition
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Fig.6  Outline of the beak
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Tab.3 The definition of characteristic point calibration of the beak
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Fig.7 Numbering diagram of the beak feature points
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Fig.8 Spatial coordinate system of upper and lower beak feature points
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; 2 3 4 9 ( , 2020) o
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Tab.4 Coordinates of characteristic points of the beak

X Y b4 X y z
1 1.871 0.000 —0.439 1 1.473 0.000 0.489
2-1 2.532 0.221 —0.734 2-1 1.870 0.178 0.995
2-2 2.532 -0.221 —0.734 2-2 1.870 —0.178 0.995
3-1 1.978 0.476 —-1.475 3-1 1.547 0.552 2.770
3-2 1.978 -0.476 —-1.475 3-2 1.547 —0.552 2.770
4 3.554 0.000 —-1.540 4-1 2.072 1.516 2.842
5 4.237 0.000 —-1.439 4-2 2.072 -1.516 2.842
6 3.187 0.000 —0.525 5 2.748 0.000 2.266
7-1 2.547 0.252 -2.676 6 2.418 0.000 0.370
7-2 2.547 —-0.252 -2.676 7 2.748 0.000 0.338
8 3.288 0.000 -2.676 8 3.338 0.000 2.381
9 3.914 0.000 -2.597 9-1 3.076 0.292 2.076
10 3.871 0.000 —2.209 9-2 3.076 —0.292 2.076
10 3.054 0.000 0.875
MATALB Canny , 1/10
( , 2008) ( , 2017),
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P 5 5 >
( JL , 2015 )
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MORPHOLOGICAL STUDY ON BEAK OF CEPHALOPODS BASED ON COMPUTER
VISION I: CONTOUR AND FEATURE POINT EXTRACTION

HE Qian-Han', SUN Weng-Jie?, LIU Bi-Lin"**%¢  KONG Xiang-Hong"*, LIN Long-Shan’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. College of Information Technology, Shanghai
Ocean University, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry
of Education, Shanghai 201306, China; 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
201306, China; 6. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural
Affairs, Shanghai 201306, China; 7. Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China)

Abstract Contour and feature points are the basic morphological features of cephalopod beak. The most commonly
used method for contour and feature point extraction is manual description and calibration, using computer vision to extract
contour and feature points can not only reduce the error caused by manual extraction, improve the accuracy, but also be
faster and more convenient. In this study, we used computer vision to extract the contour and feature points of cephalopod
beak. First, a self-made device was designed and programmed in MATLAB software, and used for capturing the
three-dimensional view of the beak, and then the contour of the beak was extracted in the Canny algorithm. Finally, the
feature point position was calibrated according to the definition of landmark, and the feature point coordinates of the beak
were obtained by establishing the spatial coordinate system. The research results show that it was feasible to extract the
contour image and feature point coordinates of the beak by computer visioning. When the ¢ value was 0.1, the contour
image of beak had the best effect. The feature points were calibrated on the contour picture, and the spatial coordinates of
each feature point were obtained by iterating through the contour picture. It was believed that the application of computer
vision in the study of beak morphology of cephalopods could improve the accuracy and convenience of the study, and
provide new experimental ideas and methods for the follow-up study.

Key words beak; feature points; computer vision; edge recognition



