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Abstract This research deals with a problem of reconstructing 3D surface structures from their 2D projections, which is an important
research topic in computer vision. In order to provide robust reconstruction algorithm, that is reliable even in the presence of uncertainty
in the range images, we first present a detailed model and analysis of several error sources and their effects on measuring three-
dimensional surface properties using the space encoded range imaging technique. Our approach has two key elements. The first is the
error modeling for the space encoding range sensor and its propagation to the 3D surface reconstruction problem. The second key
element in our approach is the algorithm for removing outliers in the range image. Such analyses, to our knowledge, have never
attempted before. Experimental results show that our approach is significantly reliable.
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Figure 2 Binarization of the projected pattern images
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Figure 4 Feasibility test results
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