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A New Approach to Image Invariant Extraction under Global
Affine Transformation

LEI Lin', CHEN Tao’, LI Zh+ yong] ,SU Yi'
(1. College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China;
2. The Sixth Research Institute of Ar Force, Beijing 100085, China)

Abstract: Based on the affine geometry theory, a new method for image invariant constmuction is poposed under the global affine
transformation condition. At fisst, the image feature poinis are obtained by affine region cutting. Secondly, the convex hull of feature
points is established, and then the vertices of the convex hull are well proportionally combined into some feature regions. At last, we use
these feature regions to condruct affine invariants, based on affine geomelry invariant property. In order to validate the image nvarian’
s stability and high time efficiency, experiments were performed and the proposed method was analyzed in comparison with the existent
methods.
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Fig. 1 Affine region cutting process of three iterative computations
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Fig.2 Sketch map of feature region consruction
, based on feature point set
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Fig.4 Cuwes of affine invariants of four target images and their simulated images
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Tab.1 Affine invariance and sepambility of three invariant features
T1_1..T1_3 T2 1..T2_3 T3 _1..T3_3 T4 _1..T4_3
T1 1. 591x 10-* 1 1 0. 3016
T2 1 501x 107" 0. 1663 1
T3 1 0. 1672 6.6x107° 1
T4 0. 3011 1 1 8.39x 10"
Tl 2 67% 1076 0. 0604 0. 0674 0. 0503
MSA T2 0. 0613 2.79x 1077 0. 0030 0. 0055
T3 0. 0679 0. 0029 2.93x 10" ° 0. 0031
T4 0. 0501 0. 0052 0. 0027 4.99% 107¢
T1 30x 10°* 1 1 0. 3733
Vand T2 1 193x 107* 0. 2004 1
ane s T3 1 0. 1934 5.5%x 1072 1
T4 0. 3728 1 1 97x 10"
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Fig.5 Samples of occluded and daubed target images
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Fig. 6 Curves of invariants extracted by three methods in differert noise levels images
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Fig.7 Curves of invariants
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Fig. 9  Statistical results of measured computation times
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