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Improvement on adaptive distance ratio threshold of scale
invariant feature transform algorithm

WAN Jian-hua, SUN Shu-juan, ZENG Zhe

(School of Geosciences in China University of Petroleum, Qingdao 266580, China)

Abstract: The distance ratio threshold is used for matching in scale invariant feature transform algorithm, which presently is
a fixed value in many researches and weakens the algorithm's robustness. The distance ratio threshold was analyzed in detail,
and an adaptive method was put forward. In addition, the ratio of random sample consensus optimized points and matching
points was used as an approximation of repeatability to identifying the optimum value. The experimental results show that this

method can find the optimum threshold value through few iterations, which can improve the matching accuracy while not bring

too much calculation.
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Fig.1 Optimizing process of adaptive

distance ratio threshold
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Fig.2 Relationship between distance ratio threshold,

matching points and RANSAC optimized points
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Fig.3 Iteration of distance ratio threshold
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Fig.4 Matching results of UAV images
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Table 1 Comparison of three groups of images by traditional and improved SIFT algorithm

A% et SIFT ik {45 SIFT Bk
XS EBIHEIE DUECAECRE/ ERAEOE/S R/ SR HEIE O DURREGR/AS ERSEGR A EHE/%
1 0.57 111 108 97.2973 0.8 189 119 62.9630
2 0. 46 132 124 93.9394 0.8 254 163 64.1732
3 0. 44 192 187 97.3958 0.8 349 236 67.6218
4 0.52 213 201 94.3662 0.8 341 238 69.7947
5 0.58 188 172 91.4894 0.8 298 193 64.7651
6 0. 49 159 150 94.3396 0.8 225 158 70.2222
7 0.39 87 84 96.5517 0.8 183 90 49. 1803
8 0. 64 97 91 93.8144 0.8 135 93 68. 8889
9 0.38 79 74 93.6709 0.8 125 82 65. 6000
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Fig.5 Matching results of the sixth image pair
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Fig.6 Matching results of the ninth image pair
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Table 2 Comparison of time cost by traditional

and improved SIFT algorithm
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AN
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LB /s /s L EE /s
1 0.57 1734 13.406 0.8  12.624
2 0.46 2.015  12.905 0.8  10.905
3 0. 44 2.734 14077 0.8 11376
4 0.52 2.890  14.64 0.8  13.269
5 0.58 2.015  13.765 0.8  11.750
6 0.49 1.375  11.108 0.8  11.547
7 0.39 1.453 11407 0.8  10.109
8 0.64 1.235 4.204 0.8 3.032
9 0.38 0.844 3.673 0.8 2.891
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