Object-based Dense Matching with Feature Constraints for DSM Generation
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Abstract: The image matching is a practical method for the digital surface model (DSM) generation. Matching procedures can be divided into two categories, namely feature-based matching and dense matching. The procedure of feature-based matching contains feature extraction, and image matching for those features. Then 3D coordinates can be determined by those conjugates. So, it is favorable to collect the 3D information in the feature positions. However, the remaining areas rely on surface interpolation to determine the 3D coordinates. On the other hand, the dense matching algorithm, such as semi-global matching (SGM), matches each pixel regardless if it is a feature point. Generally, the dense matching could achieve the quality DSM. But the geometric continuity in the feature position might not be taken into account. In addition, the conventional dense matching locates the conjugates between two images. The object-based matching method is more favorable to connect three or more images. Thus, this paper proposes the object-based dense matching with feature constraints for DSM generation using aerial images. The major works contain feature extraction, object-based dense matching, and DSM reconstruction. For each pixel, we calculate the correlation coefficients in different correspond elevation. In the feature positions, we use the multi-window strategy to enhance the matching reliability additional. Then the SGM algorithm is employed to determine the conjugates. Experimental results show that the proposed method can reconstruct quality DSM.
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