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Fig. 1 Matching Result of Affine Invariant Features
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Tab.3 Comparison of Matching Number and Accuracy
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Tab. 4 Test Data Description
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Tab.5 Comparison of Experiment Results Based on Different Algorithm by using Two Sets of Data
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Fig. 3 Quasi-dense Matching Result Based on the Proposed Algorithm
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Fig. 4 3D Reconstruction Result Based on the Proposed Algorithm
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An Algorithm of Automatic Quasi-dense Matching and Three-dimensional
Reconstruction for Oblique Stereo Images

YAO Guobiao'® DENG Kazhong' Al Haibin® DU Quanye®
1 Key Laboratory for Land Environment &. Disaster Monitoring of SBSM,China University of Mining &
Technology, Xuzhou 221116, China
2 China Academy of Surveying and Mapping, Beijing 100830, China

Abstract: Since there are severe geometric distortions between oblique images, it is difficult for the a-
vailable algorithms to obtain satisfactory quasi-dense matching; thus a serious obstacle to subsequent
three-dimensional reconstruction. This paper proposes an algorithm of automatic quasi-dense matching
and three-dimensional reconstruction based on affine invariant features. The proposed method can be
divided into three stages: (D Seed region matching. The affine invariant features are first extracted
and matched;based on matched features least square matching (L.SM) is implemented. Subsequently,
the maximum convergence region (MCR) of LLSM can be calculated by adaptive iteration. @ Quasi-
dense matching. To detect correspondences, the normalized cross correlation (NCC) for a perspective
transformation model was adopted to the grid points in MCR, and the weighted sum of a squared
difference metric for a epipolar geometry correction model was applied to the rest of grid points. Af-
terwards, outliers will be eliminated based on the geometrical consistency check. @) Three-dimension-
al surface reconstruction of the 3D point cloud commenced with the application of a image orientation
and collinearity equation. Then, a 3D surface model was generated based on the 3D point cloud. Ex-
periments with oblique stereo images demonstrate the effectiveness of the proposed algorithm.

Key words: oblique images; affine invariant feature; least square matching; quasi-dense matching; 3D

reconstruction
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