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Abstract: This paper proposes a density-based network clustering algorithm, TRAVEL. The algorithm produces a
traveling order containing clustering with various densities and finds the optimal clusters in it. The traveling order is
subsequently transformed into a data structure of contiguous subinterval heap based on which a clustering algorithm,
HCLU, is designed to find the hierarchical cluster boundaries of the network without any user interaction.
Experimental results on real-world and computer-generated synthetic networks show that the clustering accuracy of
the proposed algorithms is higher than the baseline methods. Furthermore, they are able to produce robust
hierarchical communities in various networks with low redundancy in the presence of noise.
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Fig.6 Eleven real communities in two layers found by the HCLU algorithm
on the DBLP-Coauthorship network
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Fig.7 NMI values for the clustering results of three algorithms
on the computer-generated benchmark networks
K7 3 RhEEIRAE TSN A 0 v ) 46 1 2R S5 X ) NMI{E

4.5 BIEREERE ST

LAY, Barabasi-Albert G SRR 1 9 45 2E A AL AR T TRAVEL,HCLU #1 SCAN SvA ) g, I
1R 2 Bt M A 5 BA BRI RIS T A8 010 199 4 1474 s B5ORT S 4028 20 B K 0T84 ) 4%,
JEIA B B H 57 B R G R AR T B KR A RO A 10 5 AERE — AR A M 45 B 58 B 10
UABAT I R 1T BIE % T SCAN SEVENER AR K e2 HUE F 247 18 8 7R 778 BA B4 LIS ATIN A
(U=5). 9B K e IS ,SCAN [¥I2 47 B ()42 5408 I, i TRAVEL 503K (Ki2 47 B ) & 2 F B A IX R A5 0 7 ,SCAN
AT TRAVEL Z 47 I8 ) AH S T 40 2 i T £R R S K TRAVEL 8 515 T A [/ 2 5 e A 1100k Hh 75 22 1) 1 1) s v
T SCANXS T30 ST A1 s M 4%, TRAVEL Lt SCAN 18 5.7%. 1 BuildContigHeap Al HCLU ¥ f5 &3z 4T I [A]4X
T 15.6s. AT BEA ST KSR IR [R) S22 2 55 SCAN A AL, O(m).

400! —*— SCAN
3501 —>— TRAVEL
—+— TRAVEL+HCLU

Running time (s)
[})
(=1
(=]

100000 200000 300000

Number of vertices

Fig.8 Comparison of the running time for algorithms TRAVEL, TRAVEL+HCLU and SCAN
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