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An Algorithm for Extracting and Enhancing Valley-ridge Features from Point Sets
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Abstract
on multi-step refinement operations: Using moving least square method, we fit a smooth patch for neighborhood of each

We present a robust algorithm for extracting valley-ridge lines from point set model. Our algorithm is based

point, then calculate the principal curvature for each point. Potential valley-ridge points are identified according to the
biggish principal curvature. After enhancing valley-ridge points by projecting onto their closest potential feature lines,
we smooth the projected points and grow polylines through the smoothed points. Finally, smooth valleys and ridges
are achieved by resolving the results. Experiments indicate that our algorithm has good stability and strong anti-noise

performance, and it also leads to good results of multi-resolution extractions of features.
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Fig.12 Valley-ridge extraction results for bunny model

in different noise levels
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Table 1

Run time performances of our valley-ridge extraction implementation for models that

contain different levels of noise ((a) Extracting potential valley-ridge points; (b) Enhancing feature points;

(¢) Smoothing feature points; (d) Propagation and completion of feature polylines)

TH R FRERL MRS

RS

MLS PP ) (ms)

T JAR ) Total
BRAH d FAE d) B ¥R (d) (a) (b) (c) (d)
0.0174793 3156 0.0 20 1.8 7297 687 359 438 8781
Bunny 35947 0.0174315 3204 0.6 20 2.0 7734 687 423 453 9313
0.0174608 3913 1.0 17 2.6 9876 859 672 562 12047
0.00909488 15974 0.0 20 2.0 30922 3220 2953 2468 39641
Venus 134359  0.00905473 17198 0.6 20 2.0 30953 3454 3718 2812 41000
0.00903110 11667 1.0 20 2.8 38984 2422 2406 1547 45453
0.00692489 26911 0.0 17 4.0 64125 6030 6266 4063 80547
Balljoint 137073  0.00686795 26270 0.6 17 4.0 63 157 5765 6562 4032 79641
0.00692447 26953 1.0 17 4.0 63577 6032 7187 4157 81046
0.00365770 133165 0.0 35 2.8 213046 181891 90077 80735 566125
Sper-Dragon 437645  0.00374048 141848 0.6 40 3.0 230515 174984 92375 90641 588953
0.00392370 123268 1.0 38 3.5 263750 159375 99641 79344 602484
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Fig.13 Multi-resolution result obtained from feature
extraction by verifying MLS radius and biggish principle
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points
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