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Spectral clustering based on neighboring adaptive local scale

Kong Wanzeng' ,Sun Changsihe' ,Zhang Jianhai' , Hu Sanqing' , Yang Can’
1. College of Computer Science, Hangzhou Dianzi University , Hangzhou 310018 , China;
2. Department of Electronic and Computer Engineering, HKUST, Clear Water Bay, Hongkong, China

Abstract: Considering the performance of traditional spectral clustering using Gaussian kernels, a new spectral clustering
based on neighboring adaptive local scale is presented in this paper. Based on clustering consistency characteristics, the
proposed method first emphasizes the flexibility of the local scale, which means each sample has a corresponding scale
parameter. Furthermore, it overcomes the limitations of traditional methods in all samples with the same global scale
parameter. Hence, it can depict the intrinsic structure of data sets better. Second, it stresses the convenience of
parameter selection. It can determine the value of a local scale for one sample by computing the sum of weighted distances
of N neighbors. Therefore, it can determine the scale parameter automatically. This paper illustrates the proposed
algorithm not only has inhibition for certain outliers but is able to cluster the data sets with different scales. Finally,
experiments on both, artificial data and UCI data sets, show that the proposed method is effective.

Key words: local scale; spectral clustering; neighboring adaptive; global scale
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Fig.4 A data set with different scale and its affinity matrix
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Table 1 UCI data set used in experiments
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Fig. 5 Results on the five clustering sets of the three clustering algorithms
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Table 2 Performance compare of five clustering algorithms on UCI data /%
NJW Self-tuning AR SCF
B k-means FCM
o=0.1d o=0.2d N=17 N=7
Iris 75.8 £17.5 70.4 £10.2 87.0+9.4 85.6+9.7 88.2+7.8 90.7 0
Hea 59.3 0 58.9 0 61.1+0 60.0 £0 61.4+£0 61.9 £0
Acd 55.94 0 56.1+3.4 56.23 =0 57.10 =0 66.38 0.2 66.52 +0
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