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Invariance of image ellipse oblateness degree and its

application to construction of affine invariants
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Abstract; As the traditional affine invariants based on the invariant of area ratio are characterized by
unstable and redundant feature points, error accumulation, this paper proposes a novel method based
on the division strategy of image ellipse oblateness degree for construction of affine invariants. The af-
fine transformation model was presented, and the condition of affine approximation was obtained. In
combination of the definition of image ellipse oblateness degree and the invariant moment theory, the
invariance of image ellipse oblateness under affine transformation was verified. Meanwhile, the defini-
tion of image oblateness degree and its physical meaning were given. Then, on the basis of the image
ellipse oblateness degree, the affine invariant moments below the 3rd order were selected as the fea-
ture descriptors, the image target was described by calculation of the affine invariants of each concen-
tric region. Finally, the proposed method was applied to the actual ship images and its stability was
analyzed by discrete coefficients. Experimental results indicate that all kinds of the target images for

the same ship under different affine transformations have the same oblateness degree, and the maxi-
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mum discrete coefficient in the divided feature region is 1. 55%. It concludes that the proposed method

is unique for the image division and constructed affine invariants have good stability.

Key words: image ellipse oblateness degree; affine invariant; image feature; image recognition
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Tab.1 Results of affine invariants and statistical characteristics in paper [ 3]
i H I I, I3 I, I5 Is I;
171 ¥ 97. 66 297.13 479.91 604. 25 726. 31 842. 62 941. 89
171V, 3.89% 2.91% 2.47% 1.74% 1.24% 1.03% 0.93%
115 #4114 97.01 275. 30 477. 86 608. 48 728. 40 841.51 948. 05
115V, 2.84% 2.74% 2.95% 2.46% 1.63% 1.33% 1.11%
999 ¥J{H 98. 60 289. 68 487. 82 619. 71 731.97 836. 46 940. 30
999 V, 5.30% 3.53% 2.67% 1.79% 1.07% 0.89% 0.80%
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Tab. 2 Affine invariants and statistical characteristics of 171 and 115 ship images sc=3
BUiRE| L (D L (2 I (3 L (1) I, (2) I, (3) I; (D) I, (2) I;(3)
171 ¥){H 74.98 77.39 78.40 206. 45 220. 46 223.11 142.03 149. 42 151. 69
171 V, 0.68% 0.66% 0.69% 1.55% 1.43% 1.26% 1.35% 1.43% 1.38%
115 ¥{E. 72.78 75. 69 76. 69 205. 31 213.94 215. 34 139.18 145. 98 147.04
115V, 0.99% 1.11% 1.14% 1.23% 1.32% 1.42% 1.12% 1.27% 1.32%
Fz3 99 MMEEGRHEHALTESITHMLE HP sc=4
Tab. 3 Affine invariants and statistical characteristics of 999 ship images  sc=4
i H LD I (2 L (3) I (4) L (1D I,(2) I,(3) I, (4) I; (D I;(2) I; (3) I; (0
999 ¥ 70.80 74.30 75.67 76.78 197.81 205.63 212.81 215.67 133.23 139.79 14 338 145.08
999 V, 0.69% 0.71% 0.70% 0.69% 1.21% 1.33% 1.13% 0.92% 1.23% 1.14% 1.26% 1.06%
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