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A Review of Typical Techniques of Image—based 3D Reconstruction

SUN Haixun, LUO Jianxin, ZHANG Yanyan, ZHENG Yijie, PAN Zhisong
(Command and Control Engineering College ,Army Engineering University of PLA, Nanjing 210001, China)

Abstract: 3D reconstruction is an important aspect of computer vision. It has developed rapidly in recent years, and has been widely used in
automatic driving, virtual reality and other fields. Among them, the image—based 3D reconstruction method is relatively mature, the algorithm
process is clear. In this review, we do not only show the complete process from feature point matching, sparse point cloud reconstruction,
dense point cloud reconstruction, 3D surface reconstruction and texture image creation, but also introduce typical technologies in depth, and
make analysis and comparison. Finally, the the 3d reconstruction technology is summarized and prospected .
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Fig.2 Extremum point of the image
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Fig. 4 Coordinate transformation in camera coordinate system
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Fig.5 Comparison before and after correction of radial distortion
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Fig. 11 Incremental structure from motion
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Fig. 14 Dense reconstruction based on voxels
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Fig.15 Dense reconstruction based on depth map fusion
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Fig.17 Reconstruction effect based on depth map fusion
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Fig. 21 Duality of Delaunay triangulation and Voronoi diagram
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Fig. 25 Surface reconstruction based on symbol distance field
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Fig. 26 Uniform (left) and non—uniform (right) spatial division
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Fig. 27 Diagram of symbol distance function
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Fig. 28 Boundaries computed by symbolic distance function
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Fig. 30 Surfaces generated by marching cube method
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