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A Perspective Invariant Image Matching Algorithm

CAI Guo-Rong! LI Shao-Zi% 3 WU Yun-Dong? SU Song-Zhi? CHEN Shui-Li'

Abstract To solve the problem of affine transform and discrete sampling in ASIFT (Affine scale invariant feature
transform), the PSIFT (Perspective scale invariant feature transform), which is based on particle swarm optimization, is
proposed in this paper. The proposed algorithm uses a virtual camera and homographic transform to simulate perspective
distortion among multi-view images. Therefore, particle swarm optimization is employed to determine the appropriate
homography, which is decomposed into three rotation matrices. Experimental results obtained on three categories of
low-altitude remote sensing images show that the proposed method outperforms significantly the state-of-the-art ASIFT,
SIFT, Harris-affine and MSER, especially when images suffer severe perspective distortion.
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Fig.2 Perspective distortion results from viewpoint change
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Fig.5 Sampling parameters and its effect to SIFT-based matching
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Fig.9 Low-altitude remote sensing dataset
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Table 1 Number of correct matches of six methods conducted on low-altitude remote sensing dataset
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Park 1498 1455 1206 221 14 8
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Lecture hall 582 486 431 66 17 45
9B HQU 835 487 265 74 33 63
Apartments 459 197 197 93 35 28
Library 377 152 139 20 17 42
Lake 72 35 28 6 0 0
KALMAR Campus 1 83 5 0 0 0 0
Campus 2 92 65 54 0 0 0
Campus 3 25 0 0 0 0 0
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