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10-Kernel parameter
11-&-neighborhood graph
12-f-nearest neighbor (kNN) graph
13-Mutual kNN graph

14-Sparse
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2-Pattern recognition
3-Image segmentation
4-Noise

5-Hierarchical clustering
6-Spectral properties
7-Affinity matrix

8-Fully connected graph
9-Gaussian similarity function
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16-Normalized Mutual Information (NMI)

15-Popularity-Based Spectral Clustering (PBSC)
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19-Poor separation

20-Adaptive neighbors similarity graph
21-Fuzzy similarity graph
22-Generalized mean distance
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17-Self-turning spectral clustering
18-Powered Gaussian kernel function
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24-Dominant eigenvector
25-Power iteration method
26- Kullback—Leibler (KL) divergence
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23-Truncated geometric distribution
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Output: The set of clusters

2

3. end for

4. t=0

5. m(0)=(1,1,...,1)

6. done = false

7. while not done do

8. t=t+1

9 mitl=nlt—1)xC

11.end while
12.m = m(t)

14. if d(x,x;) = 0 then
15. s{xgx;)=1
16. clse

18. tendenc_y(xi,xj} =1 - Cj

19. tenrierwy(xj,x,-): Ty - Cij

21. clse )

22. s(x,-,x}-) = s(x}-,xi) =0
23. end if

24. end if

25. end for

27, [T ] D—l;’ZSD—;L,-’Z—

30. Return the set of clusters

Algorithm 1. Popularity Based Spectral Clustering (PBSC)
Input: Set X = {xy,...,%,,} of samples and neighborhood size, k

Step 1. Compute the credit matrix, C = [ci_,}-]?un, and the popularity vector, T = (T, ..., Ty)

1. for each pair of samples x; and x; (I = j) do

compute ¢; ; and €5 according to Definition 1

10. done = (t = tyge) V D (mlt)/nll mlt — L)/m) =&

Step 2. Compute the popularity-based similarity matrix, S
13. for each pair of samples x; and x; (i = j) do

17. if x; € kKNN(x;) and x; € kKNN(x;) then

20. s(x,-,x;-) = s(xj_.xg) = min (tendenc}-‘ (xé, .x)-}.tewlde:1q*(xj,x=-))

Step 3. Compute the normalized Laplacian matrix L™ and find the clusters
26. Compute the degree matrix D according to Section 3.5

28. Compute the first ¢ eigenvectors vy,...,V, of L™
29. Cluster samples based on the computed eigenvectors
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