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Affine invariant feature matching algorithm based on sparse-to-dense mechanism

LI Yun-Tian', ZHU Ying-Qi*, LI Zheng', SUN Xiao-Yu'
(1. College of Computer Science, Sichuan University, Chengdu 610065, China;

2. Guizhou Power Grid Limited Liability Company, Guiyang 550000, China)

Abstract. In this paper, an affine invariant feature matching algorithm based on transforming sparse fea-
tures into dense features is proposed. In the proposed method, the sparse features include coordinates,
scale, affine parameters etc. , and the dense features include information of Gaussian kernel, area de-
scriptor. Based on the Affine-SIFT algorithm, the proposed algorithm improves the shortcomings of
sparse feature extraction in the feature extraction phase. Because the dense feature can only be obtained
if the sparse parameters satisfy some given conditions, some good features for matching schemes (inclu-
ding sparse and dense parameters) can not be obtained. In this paper, the authors construct the new sim-
ulation images by using the original sparse features obtained by ASIFT, and then extract the new sparse
features from the simulated images, and thus the authors can obtain some new features which can not be
detected by the original ASIFT method. By using this scheme, the correct match number in the matc-
hing scheme is improved. The effectiveness of the proposed method as beenverified by experiments. Be-
sides that it can be applied to extend ASIFT, the proposed method can also be applied to extend other

feature extraction and matching methods with sufficiently parameters of sparse feature, and be applied to

i BH: 2017-03-19

ESWAB: ARAARRHEA(61471250)

EEB N : FxRA91—), B, BitA, IR 1A TR, E-mail:539923839@qq. com
BHAESE : Z/F. E-mail: 1340915@qq. com



68 Wl X FFROARAF R % 55 %

precisely target recognition, target classification and 3D reconstruction etc.

Keywords: Sparse features; Dense features; Feature detection; Feature matching
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Fig. 1 Pixel generation process in SD Pyramid
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Fig. 3 Experimental image
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Tab.1 Comparison of experiment of absolute tilt
Z X1 Z X 10
ASIFT iE SD-ASIFT IE % (ASIFT ASIFT i SD-ASIFT E#i % (ASIFT
VE B 5, E A DC BE RS /SD-ASIFT) VE e 5, E A VC BC A3 /SD-ASIFT)

80 74 447 0.80/0. 81 30 176 0.62/0. 69
75 161 958 0.93/0. 94 88 326 0.91/0.90
65 330 1691 0.94/0. 94 200 1529 0.91/0.91
45 427 3259 0.92/0. 93 427 3267 0.93/0.93
45 572 3782 0.93/0.92 532 3244 0.91/0.93
65 292 1814 0.91/0. 89 235 1753 0.92/0.92
75 144 644 0.85/0. 85 103 396 0.90/0.91
80 79 451 0.86/0. 85 41 184 0.79/0.83
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Fig. 5 Comparison of experiment of absolute tilt
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Tab.2 Comparison of experiment of relative tilt

t =t =2 t1 =t =4
ASIFT IF #f SD-ASIFT EHfi# (ASIFT ASIFT 1F #ff SD-ASIFT TE#R (ASIFT
#a/e D i B C i /SD-ASIFT) D i B i /SD-ASIFT)
10°/1. 3 871 5895 0.91/0. 94 148 863 0.90/0.91
20°/1.5 538 3132 0.87/0.91 94 594 0.92/0.93
30°/2.3 408 2811 0.92/0. 94 50 334 0.86/0. 85
40°/2.5 270 1848 0.87/0. 86 29 662 0.75/0.75
50°/3.0 258 1315 0.83/0. 88 28 341 0.76/0.88
60°/3.4 194 1183 0.85/0. 85 23 433 0.62/0.98
70°/3. 2 166 733 0.83/0. 82 30 650 1.00/0. 96
80°/3.9 170 625 0.82/0.83 23 512 0.78/0. 94
90°/4. 0 148 531 0.79/0.76 29 598 1.00/0. 96
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Fig. 6 Comparison of experiment of relative tilt
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