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CBF Computation Acceleration of CBFM Using k-Means Clustering Algorithm
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Abstract

This study utilized the clustering-based CBF(characteristic basis function) generation algorithm to reduce the computing time of
CBFM(characteristic basis function method), which is an accelerated version of moment methods in electromagnetics. As an efficient
optimization of block generation, the meshes are grouped using the clustering algorithm, resulting in a reduction in the CBF computing
time. In this study, we optimized the mesh distribution using the K-means clustering algorithm and verified the performance of the
clustering-based method.
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Fig. 1. Configuration of the block generation for the cutted
cone (total 1,052 blocks in each case).
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Fig. 2. Mesh distribution histogram for the cutted cone.
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Table 1. Statistical indexes for cube- and k-menas clustering-
based block generation.

Index Cube k-means clustering
Average 36.88 36.88
Standard deviation 17.88 11.10
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Fig. 3. Configuration of extended region edge allocation
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Table 2. Comparison of CBF computing time.
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Index Cube

k-means
clustering

Total number of CBFs 16,981

18,379

Total computing time for CBFs 287 sec

251 sec

Averaged computing time per CBF | 16.90 msec

13.66 msec

*CPU: Intel(R) Xeon(R) Gold 6230R @ 2.10 GHz.
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Fig. 4. Monostatic RCS result (frequency: 10 GHz).
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