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Two-Dimensional Shape Analysis and its
Application to Fish

Akira Suzukr* and Keishi Gorom**

Abstract

A new method of shape analysis is proposed to characterize two-dimensional
forms. The Fourier coefficients are calculated for a vectorial expression of the
form about the center of gravity. As a reference form, an eccentric ellipse having
two parameters is determined from the 1lst and 2nd coefficients. From the
difference in Fourier coefficients between the present form and the reference
one, several shape parameters are derived.

The shape analysis is applied to 19 kinds of fish, and the some discussions
about the validity of the shape parameters are made.
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Fig. 1. Vectorial coordinate system.
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Table 1. Shape parameters of fish

Name ko |exiot| & o my Cx10% o,

1 Dog salmon (Sake) 0.29 4.57 | 11.6 10 2.01| 18.3
2 Red salmon (Benizake) 0.31 1.76 10.2 6 2.07| 20.9
3 Silver salmon (Ginzake) 0.29 3.67 10.2 7 2.01} 19.2
4 King salmon (Masunosuke) 0.29 1.02 9.6 5 2.15 | 217
5 Pink salmon (Karafuto masu) 0.32 4.19 11.0 7 2.45 | 19.3
6 Trout (Masu) 0.24 4.38 11.7 9 1.75 | 17.5
7 Steelhead trout (Nijimasu) 0.22 2.82 1.1 9 1.48 | 17.6
8 Rainbow trout (Nijimasu) 0.27 3.23 8.9 5 1.48 | 16.0
9 Sardine (Ma-iwashi) 0.22 4.58 12.4 10 1.27 | 14.8
10 Mackerel (Ma-saba) 0.25 3.55 11.2 6 2.02 | 22.4
11 Tuna (Maguro) 0. 32 0.80 11.5 8 2.19 | 22.4
12 Skipjack (Katsuo) 0.30 | 0.67 | 1.9 | 10 1.44 | 22.4
13 Japanese horse mackerel (Ma-aji) 0.27 0.74 11.3 10 2.35| 22.6
14 Yellow tail (Buri) 0.27 | 4.83 12.1 11 1.84 | 18.4
15 Red sea bream (Ma-dai) 0.40 1.87 8.7 5 2.36 | 16.9
16 Herring (Nishin) 0.23 5.59 13.0 ] 1.15 | 10.1
17 Saury (Samma) 0.11 9.28 7.0 12 —0.76 | 16.0
18 Cod (Tara) 0.30 7.85 10.3 6 3.27 1 20.1
19 Alaska pollack (Suketo dara) 0.27 |11.90 10.3 7 2.81 | 21.2
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Fig. 9. Relation between 4C and k for 19 kinds of fish.
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