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Abstract
topological relationship. The traditional community detection algorithms need to preset the number of the communities

The semantic social network (SSN) is a new kind of complex networks consisting of the node content and

and could not detect the overlapping communities. To solve this problem, an overlapping community structure detecting
algorithm in semantic social network based on the block field is proposed. Firstly, it takes the latent dirichlet allocation
(LDA) model as the semantic analyzing model, establishing the block-author-topic (BAT) model with the sampling node as
the core node. Secondly, it suggests the measurement of the semantic cohesion of the block field, depending on the analysis
of SSN, to achieve the evaluation of semantic information. Finally, it improves the label propagation algorithm (LPA)
which could detect the overlapping communities, with the semantic cohesion as input, and designs the S@Q measurement
modularity for semantic measuring. The efficiency and feasibility of the algorithm and the semantic modularity are verified

via experimental analysis.
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6 end for

7 end for
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Table 1 The topic groups of QLSP dataset
Topic Groupl  Group?2 Group 3 Group4 Groupb
protocol words graph image unify
route  vocabulary structure vector  classifier

word topology model analysis  retrieval semantic
model context theory mixture matrix
signal  candidate engineering detection measure

K3 QLSP Mtk R i+
Fig.3 The topology of the semantic cohesion of QLSP

3 ETiIEXHRNREEREREE

ASLUL BAT A6 45 R 456 b 28 AL Sk
(Label propagation algorithm, LPA), ¥ il 7 i X
FEMAXRIM BAT-LPA Hik. iR BAT &b
HTRI A, TESCRER T W AN RILT UL G %
L) By DRSIRE SCBEER )R/, it mRE S S
R By RIAE A IX () Rl e, I K4 itk
KARBH WG PERE ALK T SEHU AL X IR
SCHR [10] UEM T o (R IE X R A (1, 2). AR4E



2 4 SR — P ) LA X KPR Block RS 367

X (1) o X (1, 2) W, 4 EEEE dis(Gy, G)
€ {1,2,3} i, W5 G, M G, MIER Y dis(G,,
G,) € {1,200} MIHARIE 4 Fim. Hrhixm
TYHG HEENL WA G WEZEERT S, H
HEA 3 G, 5 G, IR J)n) 20,

%

12f I distance = |
Jdistance =2
1k I distance = 3
0.8
S
& 0.6r
04F
02F
0

1 1125 1.25 1375 1.5 1.625 1.75 1875 2
4

Kl 4 o % distance [FI5E0

Fig.4 The influence of o to distance
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Fig.5 The overlapping communities of QLSP dataset
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Fig.6 The initial 4 label propagations for QLSP
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Table 2 Values of SQ and EQ by classical algorithms

Methods SQ EQ

GN 0.3584 0.5417

FN 0.3157 0.4061

LPAm 0.3235 0.4329

LPAm+ 0.4311 0.5831

LFM 0.2329 0.4254

COPRA 0.4003 0.5410

UEOC 0.4071 0.4410

BAT-LPA 0.5118 0.5608
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Table 3  Results from classical algorithms on different datasets
Bk QLSP AFD CND DBLP (A) DBLP (B)

EQ 0.4581 0.3725 0.3928 0.3823 0.5192

GN SQ 0.381 0.3497 0.3291 0.4139 0.4165
cSs 10 25 39 17 16

EQ 0.4216 0.4525 0.4235 0.5191 0.6618

FN SQ 0.3216 0.3392 0.2921 0.4216 0.4361
cs 10 27 37 19 16

EQ 0.4598 0.4176 0.4119 0.4331 0.5215

LPAm SQ 0.3191 0.3177 0.3202 0.3871 0.4217
cs 16 30 35 31 23

EQ 0.5108 0.5325 0.4928 0.6123 0.6892

LPAm-+ SQ 0.331 0.3597 0.3591 0.4139 0.4565
cs 10 21 24 12 13

EQ 0.4668 0.4473 0.3406 0.4052 0.4641

LFM SQ 0.3172 0.2821 0.3172 0.4017 0.4133
cs 12 24 33 22 12

EQ 0.4198 0.3186 0.4119 0.383 0.4113

COPRA SQ 0.3791 0.3177 0.3202 0.3971 0.4217
cs 13 21 35 21 13

EQ 0.4449 0.4312 0.4648 0.5158 0.5183

UEOC SQ 0.3577 0.3218 0.3271 0.3964 0.4011
cSs 12 24 30 22 14

EQ 0.4214 0.4103 0.3913 0.4611 0.5216

BAT-LPA SQ 0.4021 0.3902 0.3743 0.4581 0.4836
cs 14 25 34 21 15

#* 4 Enron Hdladenili g4l
Table 4 The topics extracted from Enron

Topic California power Gas trans Trading Deals

power gas price meeting

transmission energy market contract
word energy Enron dollar report
calpx transco nymex Enron
California chris trade deal
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Table 5 The EQ of various semantic community detection algorithms
The number of communities 6 8 10 12 14
TURCMI[?9-30] 0.198 0.271 0.339 0.331 0.283
CARTI27] 0.152 0.249 0.302 0.304 0.255
cuTR4 0.133 0.231 0.266 0.278 0.227
LCTAB31 0.164 0.239 0.278 0.311 0.249
BAT 0.182 0.294 0.318 0.301 0.248
F 6 HRE X RILE LR SQ 1H
Table 6 The SQ of various semantic community detection algorithms
The number of communities 6 8 10 12 14
TURCMI[29-30] 0.173 0.231 0.31 0.281 0.261
CARTR7 0.122 0.226 0.268 0.256 0.226
cuTPk4 0.126 0.215 0.235 0.231 0.202
LCTABY 0.161 0.208 0.279 0.243 0.215
BAT 0.164 0.221 0.304 0.256 0.213
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