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Surface Detection

WANG Kai'’, ZHANG Ding-hua' , ZHANG Shun-li"", HUANG Kui-dong"’, LIU Jing”

" (Key Laboratory for Contemporary Design and Integrated Manufacturing Technology, Ministry of Education, Northwestern
Polytechnical University ,Xi’an 710072) 2’ ( School of Mechanical and Power Engineering, East China University of
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Abstract For large computation in facet-model-based surface detection methods, an acceleration scheme combining
separable filter recursive algorithm for 3D facet model with region of interest strategy is proposed. The separable filter
recursive algorithm implements the 3D convolution with three 1D convolutions and allows the 1D convolution to be
implemented recursively. This significantly reduces the computation time by rendering the computation independent of the
kernel size. To solve the subsequent high memory consuming problem of the separable filter recursive algorithm, an
incremental method is employed. As for the region of interest strategy, objects’ piecewise bonding box extracted after image
segmentation is adopted as the valid region. This can greatly decreases the amount of data to be processed. Experiment
results show the presented scheme achieved excellent acceleration performance with same accuracy.
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