AN IMPROVED RANSAC ALGORITHM FOR MATCHING OF POINTS DISTRIBUTED IN DIFFERENT ELEVATION
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Finding correspondences between two separated views is essential for several computer vision tasks, such as structure and motion estimation and object recognition. The search for correspondences typically proceeds in two stages. In the first stage a set of correspondences is obtained based on distances between feature descriptors. In the second stage the matches are refined by imposing global geometric constraints by means of robust estimation of the epipolar geometry and the incorrect matches are rejected as outliers. The RANSAC method is the most popular robust estimation technique. The advantage of RANSAC is its ability to do robust estimation of the model parameters, it can estimate the parameters with a high degree of accuracy even when a significant number of outliers are present in the data set. The problem of standard RANSAC method is that when the feature in the image is located in different elevation, such as mountainous terrain or buildings in close range photogrammetry, it’s very often that only points distributed in the same plane is extracted. The reason for this problem is that RANSAC can only estimate one model for a particular data set, when two or more model instances exist, RANSAC may fail to find the other ones. The estimated mapping model is affine transformation, which means all the matching points is located on the same plane. Only the plane with most densely points distribution will be extracted. 

To solve this problem, we developed an iterative RANSAC algorithm which is fast, robust and highly efficient. First, we perform RANSAC operation on the origin points, extracting the matching points located on the same plane; And then, we remove these correspondence points, performing another RANSAC operation on the remaining point sets, and extract matching points located on a second plane; Repeating this operation iteratively, we can get series of correspondence points, each of them locating on different planes. A disadvantage of RANSAC is that there is no upper bound on the time it takes to compute the model parameters. When the number of points computed is limited the solution obtained may not be optimal, and it may not even be one that fits the data in a good way. For this reason, the iteration of RANSAC should be stoped when the amount of remaining correspondence points reach a breakdown point, we got the threshold of the breakdown point for typical images through experiment.

The performance of improved RANSAC is evaluated in a number of epipolar geometry and homography estimation experiments. Compared with standard RANSAC, the runtime of improved method is increased by 20-30% and the quality of the solution (measured by the number of correspondence points) is increased by 2-3 times. The number of correspondence points is in good agreement with theoretical predictions. The distribution of matching points is more balanced which means that we can extract more complete 3D model from these points , and we can use these points to get a more robust estimation for aerial triangulation.
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