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Abstract A feature-based 3D modeling algorithm is presented in this paper. Since conventional
methods use depth-based techniques, they need much time for the image matching to extract depth
information. Even feature-based methods have less computation load than that of depth-based ones,
the calculation of modeling error about whole pixels within a triangle is needed in feature-based
algorithms. It also increase the computation time. Therefore, the proposed algorithm consists of three
phases, which are an initial 3D model generation, model evaluation, and model refinement phases, in
order to acquire an efficient 3D model. Intensity gradients and incremental Delaunay triangulation are
used in the initial model generation. In this phase, a morphological edge operator is adopted for a fast
edge filtering, and the incremental Delaunay triangulation is modified to decrease the computation time
by avoiding the calculation errors of whole pixels and selecting a vertex at the near of the centroid
within the previous triangle. After the model generation, sparse vertices are matched, then the faces
are evaluated with the size, approximation error, and disparity fluctuation of the face in evaluation
stage. Thereafter, the faces which have a large error are selectively refined into smaller faces.
Experimental results showed that the proposed algorithm could acquire an adaptive model with less
modeling errors for both smooth and abrupt areas and could remarkably reduce the model acquisition
time.
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