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Topological Potential Community Discovery Algorithm Based on Label Propagation
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Abstract: Community detection based on the topological potential constructs t}}e topological petential field by the link
information of nodes, in which the community can be partitioned. However!5 thetre are a large number of isolated
communities in the actual division process. The problem of commuhjty discovery with node attribute information, as an
important part of the community, has become the main research direction of community discovery. This paper proposes a
topological potential community discovery algorithm combined with label propagation (TPCDLP). First, combining the
thought of label propagation, the attribute information is converted into the link weights between nodes. Second, the link
weights are added to the topdlogical potential to construct the topological potential field. Then, the subgroup communities
are partitioned by the core node. Finally, the communities are partitioned by using the distance of the core nodes between
the subgroup communities. Compared with six algorithms on three datasets with label attributes, the TPCDLP performs

better on the improved modular degree QF, information entropy Entropy, community overlap degree Overlap and

oV’
comprehensive index F.
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V1 LPPB. 70 FH 52 100 4 I 4 o 4 5 01 e 125
SAEMEAS BT+ X &5, X 3 MdE4EH, DOCET
k. LANMF &y%. LPPB $ii%. SCD 5Hy%kM DEMON
SEVEH AL HEAT E B AL X %4, T Louvain 8k E %
ot A AR EE B R AR 4

(1) TR X 7 B’

X 3 IR R S TR 0 5. %k,
AR T 0 A S 0 B o A S A . T
FARG 15 AEAT T BEREIR R4 505, 4 TR IR 15
CERE AT TR, BRI 5 R

RS AAREEEREN TR X R

TR ISR R e A
% B . TREM e
Hita ke K R HEE Bt W sRETERR

citeseer 498 262 1.082125 0.684279 0.743478 0.995442
cora 233 54

WebKB 35 4

1.180206 0.654599 0.885536 0.994164
1.095781 0.819825 1.620860 1.259545

WK 5 fias, 78 citeseer ZUHE 4 19 T 41 X £
489 AMEIHLHA 262 ML FREAL X H, i —F
A #E X R AL B4R X 777 3% 28 IO B A X5 A5
/N T 10, HHIE citeseer RS 51 1T HEAL XY
T REGE /. cora iﬂtﬁ%ﬁ’]?%ﬁi@ﬁ% 233 4N, Hrp
1/4 s@%ﬁm\zfymz%wm. 1M WebKB 44 1
AR B2 35 4, BT AL X R B A T e
PIANE & B &R i IMA LR G HR dn i . B R
AL X EOMNZR SRR B B, WebKB 245 5 4 1 1
THERN 5 BORGF, 1 citeseer AN cora HiHfa 4L T HE
X2, IO F B X PR X bR, 7
PO IX OB S AT i — P I B I, B OR AL IX K4 )
LrE R,

() THAEX G

TR g, D& 3 ANA T8 M s R it
AT 1T BEAL DX (0 K 43, 432 T SRAR 98— B A X [] ) B 2
CCDFN & B 1) & FF 6 Flod HEAT #E X A 9, o M EUE
0.2, i RN 6 Biow.

W% 5 M2 6 iR, citeseer H4E 5 1 498 1 #E
FEXEIERBA T 132 NI, 2 G IR A X
HJ 1/4; cora FUHEEE B 233 N TR X A IF N 45
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FEIX, A IR AL X BE ) 1/5; WebKB %4 %
W5 B, &8 F — 3l 20 MEX, 2 & IR T
B4 DX ECE 1 4/7. B DUAS SCHE H I VR AR 4 XA 9F
J5i, 3 AN B S AL X BB AT BT R . T 45 T
577 1M, citeseer 54 HH-& FEHT 0.995442 B3 0.909849,
1M cora ZUH 42t 1 & FF AT 0.994 164 [£ %] 0.876 022.
citeseer ZUIHEE A cora FE £ & I )G L S AR AL A I
AT S8 B AR AR ZEREAE 0.1 2245 SR, 38 B IX W5 S Sdis
EEGHIELEER FREMERE &I TREX)E

o JE B AR B B R [ 2 B citeseer B £ A o5k A
PR t A JF AT 0.684279 [E 3 0.612 224, iy 45 & Al
5 S B ARG AN B L [ RE Y cora UM 4R 1) SO AR
£ B B A I A 0.654 599 P& £ 0.563 148, 1 & & FE Al
G R AR AR AN 2. M, WebKB i 42 (125 &
fabr tb & H AT 2R & F8 05 &1, & FEHT 1.259 545 FF
) 1.309 186, ZFEAE 0.05 /24 . fE3HT FHEAL X Y
HIL R, SR A TEIRTE 0.1 £ 4TS, (H R X HE

R, ‘

®6  THHALXEIFLR ; \ .

Sk Huth e X HEE SO B L EESYG) ZATRR
citeseer 160 1.053 4420 0.634315 0.730 9940 0.935 9330
TPCDLP cora 74 1.143 2791 0.922984 0.624 6420 1.212 7985
WebKB 22 1.080 9578 0.839338 1.724 2900 1.292 0815
citeseer 646 1.116 2430 0.613582 0.708 6830 0.855 2560
DOCET cora 242 & 1.245 1990 0.492039 0.788 3510 0.732 3080
WebKB 428 1.140 2500 0.721182 1.765 4500 1.122 6110
citescer & 10 1.211 8000 0.125659 1.755 4200 0.241 1070
LPPB | cora 5 1.110 4100 0.180929 1.346 5000 0.337 0380
WebKB 5 1.052 4500 0.140250 0.815 3190 0.260 9080
citeseer 12 1.846 6200 0.361819 2.423 2900 0.667 1090
LANMF cora 10 1.509 6000 0.442293 1.429 4800 0.768 8790
WebKB 10 1.725 2000 0.240839 1.796 3900 0.450 8450
citeseer 462 1.000 0000 0.891144 0.853 8530 1.179 7870
Louvain cora 105 1.000 0000 0.820324 0.587 5190 1.036 6250
WebKB 10 1.000 0000 0.643728 1.508 7100 0.991060

citeseer 2006 1.000 0000 0.422828 0.231 6670 0.629 5375

SCD cora 1708 1.000 0000 0.313575 0.0753262 % \-3 0.485 5571
WebKB 156 1.000 0000 0.631668 0.503 8900 - 0.889 6590
citeseer 94 0.295 5920 0.229837 5 0.177. 2300 0.309 3164

DEMON cora 125 0.647 3410 0.300628 ' +0.307 4220 0.457 2735
WebKB 20 0.508 5520 0.896 5380 0.316 0948

0.178078

% 6 P ¥4 SCAHR H ) TPCDLP BRI L3 A

#1 DR I ) R HEAT T IR Jﬁﬁqtlﬁﬁﬁfﬂ LG, 1E
citeseer 4 % o1, Louvain 53 1 28 & f8 bn i =, 7
R SCHR A R L B A e R R R T
Louvain 5v% /& IS B BE S AR 1) 07 92 20 A7 4+ X &l
43 Fr LA H A DU AN 5002 1 S0k A L RE B8, Louvain
SRR T S A T R e v R R AR S e P B B R
PERVEAS bR 1, H 2 4 X O AR B S 4L X, S0
B RETHR A AL S R AR FE A 20, B Louvain
SR TR S A T A o A B vk v, IR ZR S 4R
bRt SR AE cora #4E 42 A1 WebKB ##E g, A&
SCHE IR H A 6 N 4 DR I A SR B AR, ok
R B T R0 25 4 i b 5 A2 B e . A SCHLVEAE cora B

e b, Bk B H R O 0.922 984, 5 HAth 4 AN
() 03t AR B B o B /N 0.1 A2 4G T4 B Fe A A
1.212 7985, 5 H A 6 M HIERIL5& F8br = tH & /DA
0.2 J2 A5 . A SCH I AE WebKB $d 45 I, ootk o i e
JE°4 0.839338, [AIFES HoAth 6 A 52 1 i gt i B g
m R /NN 0.1 2T T4REFabR N 1.292 0815, [FIFE
HHAh 6 MERERLRE R E RN 02 . B
BL, @it FR 447, TPCDLP A% H e 6 MR A
—JE ML

4 FLIFEIX R

N T BRAIE A SR AR LS R A b, e
T 3 ANESAE A MR, 3k 7 FR.
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KT EIALE R EAE R

K8 HALEAS BIFN R ARSI A R

AR R U RS EESn 0 Hdiw Louvain DEMON DOCET TPCDLP
Karate 34 78 2 Zachary = Fil {H R Karate 0.687262 0.267277 0.611001 0.354738
Dolphins 62 159 2 IR 2% Dolphins ~ 0.475323  0.418992  0.406308  0.746055
Football 115 613 12 £ [E 2 B Bk Football  0.890316  0.672065  0.366826  0.519401

Karate Jy3& [ 7% T8 {H 5K 0 06 25 18 (R SR A0 1 B 5k
%157

Dolphin £(##4E /2 D. Lusseau % AMEAKIE 7 4F
BT BF ) 00 22351 7 =% Doubtful Sound #I% 62 H K
AR P28 0175 100 T 75 81 P TR A A 2 D6 R 4% T A ) 4%
BA 62 M AL, 159 %310, 1 RRRIIK, il KR
KT8] PR A0S i, % P R A .

Football [ £%, AR 48 58 [ K 2% A= J& 2R IC 28 1T il 22
) — A E AR WAL 2 4% % 4 115 40 25
616 532, 3 90 4 v g 45 AR 22 R BRIN T/ 45 5 2
[ f 320 3% 7~ 1 IJQBJ\ZIE‘JI& Tk — 3R S W
115 % K2R AR K B4 Ty 12 AN E. He FE 1
S I B P B Bk A S HEAT /N 2H 8 R S T TR R (]
BRIA B EL 5%

PeAb I T ARAEAL ELAS B (NMI) SR R AR R A
S B AL DRI 23 45 SR 5 S o X AR AH AU 23 [X 45
BB NMITTHE AT

—22 Z C,,logz(c,,N/CC)

Horp, 4 R B ARERAL X2 HI AN 70 [X, CHRE TRVE FERE,

NMI =

TREFEFEC P T ER Cy 3+ X R BL A A X B B

B HIAT L. Ca(Cp) 3 A(B) 45 IX T 4E IX 4L,
Ci(C)) ZIRIEHBECH T (j5) LR, N2 5
X 255 o (945 AR, SUNMITE Y 1B, #6074 A
B TEA: X X 28 o {1 1) 43 A 7).

BT 3 AMESSHXBEESESEERE R, it
% H Louvain 5.7%:. DEMON %7 1 DOCET $.i%k 5
$E ") TPCDLP B A AT LR, Se00 45 H w3k 8 fr
N FE IR B4R 2 (dolphins) b, 25 S22 HY 9 MIFCD
HRINMIME 5 & 782 F 308 2006 46 (karate) |, &
SCHE ) TPCDLP 5.9% 1) NMI {54t T DEMON &%,
1 & BRE i 4E (football) |-, TPCDLP £ L 4fF DOCET
H%. AT LAE H, TPCDLP Be % Jk A S 35 4 X K1) 4.
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5 B4

ARSCAR M T b T bR 2 T A D A DX e
SV ) AR A 4% 7 12 K i 5 D) A
L, PRAE S I D LA B B B, FEAR R X
S P 0 e R s SR B e T SR 6 B8 LA
RKRE  BHRAF AR R B A B AR 5, R
Fr P S R = T AR AR X A% 0 R AT A X
RIAMEERG S XESE S, HEZ, F, 7
X5y FALIX 2 S, R 45 5505 8 AR 2 8] 1 B
R #E X, 75 BRAIE AR X 85 2 [0 1) e 5 % M R
FHOGHE R[]I, e 68 i DR AR B b 74 X ] 2
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