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Robust Algorithm for Translation Symmetry Extraction
in Reverse Engineering

HE Qiang, ZHANG Shusheng, BAI Xiaoliang

(MOE Key Laboratory of Contemporary Design and Integrated Manufacturing Technology, Northwestern
Polytechnical University, Xi'an 710072 , China)

Abstract: To solve the problem of the translation symmetry extraction in reverse engineering, a
robust algorithm is presented. The model is segmented into the set of voxels based on its feature
lines, then for each voxel, the shape distribution histogram is calculated with D2 shape distribu-
tion function. Comparing each pair of shape distribution histogram by curve matching, the voxels
with similar geometric shape are acquired and the set of symmetric voxels are constructed by ones
having similar minimum bounding box. The initial symmetric information is estimated by the ro-
bust principle component analysis and optimized with the algorithm of iterative closest point. An
experiment with triangular mesh model is conducted, and the result shows that the voxels of the
segmentation corresponding to the features composed of the model demonstrate the obvious engi-
neering semantics and the symmetrically extracted information gets accurate and robust.
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