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Discovering Overlapping Communities
Based on Line Graph and PSO
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Abstract From the perspective of optimizing modularity, an
overlapping community discovery algorithm, LGPSO, is pro-
posed based on line graph and PSO. The property that a parti-
tion of a line graph corresponds to a cover of the corresponding
original graph is proved. LGPSO discovers overlapping com-
munities in original graph using PSO to optimize partition of
line graph. The experiments on some real-world networks show
that the algorithm can fast and effectively discover the intrin-
sic overlapping communities in networks without any domain
information.

Key words Community discovery, line graph, particle swarm
optimization (PSO), complex network

HLAFRAT HAL DK R B 2 R 7 AR DL, L 4ok
ZHOTEMRA B RPN 1) BOE M2 A2 FEIX
o A 2) BUE AR T A, AR AEDLSE 9 2%
i, XSRS AR e, — T, A g A X
K H AR e H R AR SR 0 LRGN, 55— Jr i M 44k X 22
W DU P B TAR IR A 0, — A W 4745 T A I
RIET 2 DAFRIAEDC B, A% SCE T 80K Web SCRY
X3 B A, AT REE T 2 A E
ALY AL A DR RS PR R B e RE R B R T B 1)
BBk i) ), S5 RBE 2) VIR M E B AL X R BT ST D4

SEAEIE SR KL E & 4LX. PEACOCK H£&P! & T
ROLNEAZ I I 2 B ALK, SR [4] AEXF LA HS A E
[ P 2% R R R Aty 5 | Nl 2 SO o3k 458 R e I T A A X
EAGLE $5P] I T-5 4 1 2 UOR IR A AL X 1 5

ks H 2010-11-01 A HIY 2011-03-03

Manuscript received November 1, 2010; accepted March 3, 2011

B K ARG (60776816, 61171141), ) R4 HRFIF AT MIH (82
51064101000005) B

Supported by National Natural Science Foundation of China
(60776816, 61171141) and Nature Science Foundation of Guangdong
Province (8251064101000005)

1. SR T ENURN A 5 TRA B )79 510006
2B HaJH 350108

1. School of Computer Science and Engineering, South China Uni-
versity of Technology, Guangzhou 510006 2. Faculty of Software,
Fujian Normal University, Fuzhou 350108

2. AR A

R, SRJEARAE Cover HIFTRERII A BI%. HLC S0 {53k
X Jaccard AHAABESRMEATIA SRS, HEM SEIN H B At X K HL.
Wang 2507 $2 4 B 1058052 X, FF LA AR 4 (1 4
X G5 M s R B AL X 254, ARSI BR, 45 H IR
W T R PP B, SR T —ROR A T S kLT
BEUAL (Particle swarm optimization, PSO)B~ 1) ) 44 &
BALX EIE Y LGPSO (Communities discovery based on
line graph and PSO, LGPSO), &AL H P e e+t X A
BEET S, e AR R M N TR ES AL X 454, R
A RN B LR

1 EX5MER

EX 1. 2V A EETE G, P= (P, Py, Pr),
Hp PRCV,P#0(i=1,2,---,m) Hu™, P, =V, %
& P MAESES V IWEE.

EX 2. THEAV WEHZ PHLEPNP =0 (i #j),
NS P W IESES V kIS

EX 3. WTHEAV WITENAEE NS P =
(P, P, ,Pn) 5 P ={P, Py, ---, P}, HXH—"
Py, 54 P} 43 P, C Py, WIRR P 2 P" ¥4,

EX 4. HETEESV WES P, HPEEEA
B ﬁ;‘ 5» ‘Pj ESEEH N IESE OR, OR(P;, Pj) =
min([F;], 1551

EX 5. HELIHE G = (V, E), HxtMZ&E LG) &
WU R AMHREER: L(G) 2L E(G) IS4, HRZE
E Hill er Y5 ea £ G R RAHALI, £E L(G) it RAHAL I .

MR 1. AE G EE, WLE L(G) thifi.

MR 2. LB L(G) LS ARG T R E
RIEAT—ANE.

JERR. 4 P = (P, P2, -+, Py) HEHE L(G) H1—1 K
g5, o Py BRI IR TS EA AN Vi = (Vin, Vig, -+,
Vim), HEEIE M, UV, =V, Vi £0 (G =1,2, -,
m), BTSRRI s PR R Y AR A I — AN B,
SHE 3V, V; 618 ViV, # 0 WOz, I : B L(G)
@ v A, BAFEREAEM WA P 5 P P
W Py N R MR D AR 4510, AR, A
e = (v,v) AP 5 P ZEIM—41, XHEE M,
LR P AN TR -4l R, g
(A R B R B R I B AN T 05, I e = ((vin, vi2),
(vj1,v52)), T3 LRI ) — 4% 55 I SR PR 1 — AN T s, W 4
MR Vi = Vi1, Vir = Via, Vie = Vji1, Vie = Vo 1 AU
—ANRNE, B P 5 Py SRR E AT SRS 2 RIR
ERNZE, VNV £ 0 Bor. LR, &K L(G) WNES
[ o B 1 SR P A 1 — N O

2 LGPSO &#*
2.1 RIFRAET

L7 G B R P 6 149 R8BS A e R K i U5 12, JLRAR
SRR, B SRS P RO AT G, AR RS Y AR
G AT HE P TR AR T A PR, AR IR A0 BORE 147 B S b
BUERGHRL T I, S ORZRL T ISk E. BUE 1 (a) R4
RGN, SRS A RIAR SR A PR (B 1(d)), R RT
Loty (B 1 (b)) BEATHRL 74, 25 R I 1 (c). i%4itd )7
KATUCR =AM 1) BERARER T4 2) BaIfELE
DX % 3) MG ST AH YRR PR K)oy S B TR Y



9 17 R LT LKLY PSO MM R SHLX KB 1141

TGN R s ek oy (K AL 85

Dim llﬂﬂﬂﬂﬂﬂﬂ

Posl 1 1 4 3 4
(c)

L R I R e
O G QO
DA NN W W

— NN W bbb

F1 WS AL X R T G 5 %8
((a) MR (b) +EXE5H); (c) KiFamis; (d) 2EHFR)
Fig.1 Particle encoding scheme of network communities
((a) Line graph of network; (b) Community structure;

(c) Encoding particle; (d) Ordered neighbor list)
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Table 1 Comparison of NMI effectiveness of LGPSO, CPM,
HLC, and PEACOCK

CPM (k = 3) HLC PEACOCK LGPSO
Zachary 0.335 0.231 (t = 0.3) 0.558 0.905
Dolphins 0.461 0.257 (t = 0.25) 0.746 0.822
HLM 0.211 0.432 (¢t = 0.15) 0.839 0.836
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