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3D Streamline Visualization Method Based on Clustering Fusion

Abstract

Abstract: In order to solve the problems of incomplete feature extraction, continuity destruction of flow
field by visual results, and poor representation of streamline caused by unstable clustering division when
the clustering method is used to realize 3D streamline visualization. A 3D streamline visualization method
based on clustering fusion is proposed. It consists of a distance measurement method between features
and a clustering fusion method, which takes the inter-feature distance and spatial distance as the
similarity between streamlines for clustering and then performs weighted merging and subdivision of the
obtained clustering result. The method has been tested on data sets with different features and
compared qualitatively and quantitatively with the existing methods. The results show that compared with
the existing methods, the proposed method can better balance the relationship between feature
extraction and streamline distribution, and the stability of clustering division is improved by 2%~5%. The
accuracy of vector filed reconstruction is improved by 3%~5%.
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Table 2  Silhouette evaluation metrics

EAETE ML SE RRTEAL ATTE AHC+dP AHCHIG k-means + MCP
60 0.752 351 0.716 551 0.366 684 0.326 068
vortex_ring 1000 45 0.738 484 0.706 709 0.452 228 0.333 323
100 0.741 136 0.715 703 0.358 113 0.300 165
60 0.747 280 0.736 079 0.365 365 0.229 683
tornado 600 50 0.799 293 0.760 512 0.330 180 0.220 296
70 0.781 450 0.763 441 0.354 938 0.216 340
100 0.725 225 0.702 365 0.237 904 0.202 035
crayfish 1000 150 0.693 944 0.671 816 0.202 287 0.254 255
180 0.741 987 0.666 802 0.270 784 0.196 223
100 0.363 009 0.297 490 0.223 755 0.213 607
Bernard 1000 80 0.450 095 0.373 900 0.163 908 0.219 926
70 0.562 473 0.388 772 0.161 330 0.190 137
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4 0.0045 0.0048 0.0053 0.0046 0.0129
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Fig. 7 Streamline section of urban environmental wind field at different heights
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Fig. 8 Visual results of different streamline selection methods for urban wind fields
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