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An effective robust estimation algorithm for image correspondence

He Zhoucan, Wang Qing, Yang Heng

(School of Computer Science and Engineering Northwestern Polytechnical University, Xi’ an 710072 China)

Abstract: Outliers are inevitable in image matching process. To address this issue, a novel topology constraint based

outlier rejection algorithm is proposed to efficiently remove the mismatches between images after coarse matching. By using

the topology constraint to filter the sample sets, the proposed algorithm calculates the transformation between images based

on the sample set which fully satisfies the topology constraints. Experimental results demonstrate that the proposed algorithm

can significantly reduce the computational complexity, while keeping the accuracy compared to the traditional RANSAC and

improved PROSAC algorithms. Therefore, the proposed method can effectively and efficiently improve the performance of

image matching, and furthermore benefits the application of 3D scene reconstruction in both accuracy and robustness.
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Fig. 1  The points order relationship under correct

and wrong matching occasions
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Fig.2 The sample with wrong matches under order constraint
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Fig. 3 Five different occasions under topological constraint
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Fig.4 Some challenging data
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Fig.5 Some data with rotation, scale and light changes
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Tab.2 The comparisons of time cost, iteration times and num of inliers

time/ms #iter n;, time/ms #iter n;, time/ms #iter n;, time/ms #iter n;,
RANSAC 422 432 284 235 932 44 1510 5556 34 334 1625 25
PROSAC 406 395 285 212 846 45 1138 4167 35 296 1464 26
AN B 59 42 280 22 39 44 107 90 33 36 17 25
®3 XTESHEIHEINHNBEFHE ERRIBEMAIEBILR
Tab.3 The comparisons of time cost, iteration times and num of inliers about the data in Fig. 5
Bell tower Bell tower Car Boat
(i) (RE) L) (R BE FITESS )
time/ms #iter n;, time/ms #iter n;, time/ms #iter n;, time/ms #iter n;,
RANSAC 64 168 129 17 41 118 7 36 46 10 42 60
PROSAC 47 117 135 14 39 118 7 36 46 9 42 60
RS 12 16 128 6 6 118 2 5 46 4 6 60
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Fig.6 The 3D results of Drum tower and bell tower
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