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3D mesh segmentation method combined with Nystrom method
ZHU Tianxiao

(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the massive time and space overhead of the spectral clustering mesh segmentation method, a mesh
segmentation method combined with the Nystrom method is proposed. Firstly, sample the model face centers, then calculate the
affinity values between the sampled points and all face centers. Using the Nystrom method to estimate the principal eigenvectors of
the affinity matrix avoids the massive overhead of computing the affinity matrix. Secondly, use the K—Means algorithm to cluster the
principal eigenvectors, implementing the segmentation of the model. Finally, the segmentation results are optimized using the
adaptive neighborhood filtering algorithm to remove the estimation errors. Experiments on the subdivided Princeton dataset are
conducted, and five general segmentation methods are compared. The results show that the proposed method can effectively reduce
the time and space overhead of the spectral clustering method. The Rand score is 0.21 higher than the other methods on average,
which shows that the proposed method can get more meaningful segmentation results.
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Fig. 1 Flow chart of the proposed method
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Tab. 1 Rand score, running time evaluation table of the testing models
FEALE B AT BIRCH K-Means Mini Batch K-Means Liu Katz
AL T Rand Rand Rand Rand Rand Rand
s M Seore Time/s Seone Time/s Seone Time/s Seore Time/s Seone Time/s Seore Time/s
BT A 12w 0.999 715 0.955  16.1 0.971 14.4 0.965  14.0 - - - -
WFB 12w 0.998  71.4 0.966  16.5 0.968  15.4 0.971 145 - - - -
BF A llw 0.987  64.5 0.754  15.4 0.902  12.8 0.566  13.9 - - - -
FFB  1lw 0982 628 0.919 14.5 0.962 13.9 0.979 12.3 - - - -
JURA 6w 0.928  37.0 0.687 8.6 0.870 7.7 0.873 7.3 - - - -
JURB  Tw 0.938  44.0 0.502  10.4 0.502 9.0 0.502  10.9 - - - -
NEEA 1w 0.993  64.2 0.590  13.6 0.645  12.7 0.642 122 - - - -
/NEEB 10w 0.996  58.1 0.510  12.5 0.550  10.6 0.556  11.1 - - - -
ANA Tw 0.969  43.8 0.886  13.7 0.905 11.5 0912  11.0 - - - -
A¥IB 19w 0.993  116.2 0.650  31.9 0.674 2717 0.666  27.7 - - - -
JUT A 12w 0.995  74.8 0513 212 0.544  17.8 0.543  18.4 - - - -
JUTB 12w 0.990  71.0 0.750  20.3 0.576  18.4 0.574  19.4 - - - -
FEIFA 3w 0.986  19.1 0.867 4.8 0.985 4.3 0.984 4.2 0.992 397.3  0.988 1 256.1
B 8w 0.986  50.0 0.879  14.5 0.852 124 0.852 127 - - - -
WA 12w 0.997  70.2 0.710 19.9 0.705 17.7 0.705 17.4 - - - -
WHWB 1w 0.993  65.9 0.928  14.1 0.946  12.8 0.956  11.6 - - - -
FHIE 10w 0.983  61.5 0.754 155 0.785  13.7 0.766  13.7 - - - -
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