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Global Modeling and Application Examples of Multi-heterogeneous Social Networks

WANG Yilin!, ZHONG Zhaoman®?, FAN Jidong?, GUAN Yan®

(1. School of Marine Science and Fisheries, Jiangsu Ocean University, Lianyungang, 222005, China; 2. School of Computer
Engineering, Jiangsu Ocean University, Lianyungang, 222005, China; 3. Jiangsu Academy of Marine Resources Development,

Lianyungang, 222005, China)

Abstract: The global representation model for multi-heterogeneous social networks (MHSN) is
presented, and the user space and content space association models of MHSN are established, which can
be used as a reference for the follow-up research based on MHSN. Furthermore, taking the detection of
localized emergencies in MHSN as an example, this paper discusses the integration method of MHSN
based on content space, and conducts experimental analysis of data collection and emergency detection in
Weibo and Tieba. Taking the user interest mining of MHSN as an example, this paper discusses the
integration method of MHSN based on user space, and conducts experimental analysis on data collection
and user interest mining of Weibo and Tieba. The results show that the proposed methods of emergency
integration detection and user interest integration mining for MHSN can effectively improve the effect of
emergency detection and user interest mining.

Key words: multi-heterogeneous social network; content space aligning; user space aligning; emergency

integration detection; user interest integration mining
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Fig.1 Global representation model of multiple heterogeneous social networks
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WB&TB-BWC) « ff I W A~ 53 44 4k 58 I 45 75 7R Ik T A 3 B2 BE W eiboD'S A1 E 2 U I % 4% 42 BE TiebaDS,
TER R IRBR B SEAT A A SR IE AT 58 & SRR . (5) F7 35 5(LocBED-WBE. TB-BEH) « f# Fl Wi 4~
SR Ak A8 I 45 38 TR Ak T A A B BEW eiboD'S A E B I IE U5 48 BE TiebaDS , 75 58 % i) # #4818 2 1ml
PEAT Rl G SR J5 64T 298 e SRR

5 Tl 5 v 01 ) G A 52 28 B 4 L 7E P@1 . P@2 . P@3 . P@4 . P@5 il Average (93T I 48 A 25 S fn
H2MR.

W% 2 i i, BAOplft P T TR A B e 4 L 5 ¥ LocBED-WB B F B HERT R 0.79, K5 R 4 1L
fen T U I A fe R BT R G A 8 e S A I A H . Rl e R U ME B 4 L U7 LocBED-TB
RS- 25 E B 3R 0.56 , K 1R LRSI, — T T 7 R U P 5 SR P R 2, & G £ B R D 2, 53 A1 I e
K T WA AR S AR R AR 2 08 Kk A 2R T R & R M R B R s L
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F2 SAMEMIERBNER

Table 2 Detection results of five evaluation indicators

Fk B s 4E P@l P@2 P@3 P@4i P@5  Average
LocBED-WB BEWeiboDS 0.80 0.80 0.82 0.80 0.75 0.79
LocBED-TB BETiebaDS 0.60 0.65 0.50 0.45 0.60 0.56

LocBED-WB@TB-BW BEWeiboDS & BETieba DS 0.80 0.85 0.75 0.90 0.80 0.82
LocBED-WB@TB-BWC BEWeiboDS & BETieba DS 0.80 0.80 0.80 0.80 0.85 0.81
LocBED-WB@TB-BEH BEWeiboDS & BETieba DS 0.85 0.82 0.85 0.88 0.80 0.84

ANFEAZ W5, N 34N 2 TR AT Bl AR I 2 g 2 1 L AR 3 PR A SR BRIV 5% e ) A PR AR R A Y T kL Rk
S FRARL M 250K 3 0.84, L Bl BT R £ 1R ERHE 4R 19 7 1k LocBED-WB #2551 0.05, be 37 i
R S 4 1 77 75 LocBED-TB #5517 0.28.
3.2 EFMHSNHI AP XBIZE
3.2.1 % FMA LR P LRI IR A Rk

AR SO R A58 I 26 FH P 248k 3 s B R A0 g S 2 FN 3 TR

TE X 2161 H P A 24 RS 48 I 1 S Az 4 Y 28 UI={Inty  Ints, -+ Int,,}, B> 2480 85
Aot Int=(kw,, w,), kw, R ] 5w, o B P X kw195 4R

TE N3 P A 2428 I P AR B A2 B A B S 8] AR T AR R %8R A, U= gy, Ints,

SoIng, b B DL SN — A =0 Int= (topic,, w;, T) , H | topic, /& i 224> G Bl 1] 41 AR 14 35 1 5w, K

X topic I B 4P AUE s T=1{ 1, L, , 4, ,Ziﬁfﬁ)ﬁﬂ‘lmﬁw_\toplc,»E’J%/\HﬂLlEﬂ)ﬁ,Eﬂlﬁ&fﬁlﬁlﬁﬂ‘lﬂ,ﬁ
149 53 A 1 0

[ BE | 22 A4k 28 W 45 (% 1 7 23 0] @il A 1) B0 mT LA 7 16 Sk 79 79 4k 58 090 26 04 1 P il B o TR A4 28 I 4%
SN, SN, FEF2 i FH P+ 2SR, FH P A6 e 2 40 ] DL 87 A AR 28 R 45 95 5005 BT w4, F P 19 30
24T LN P A S 9 25 05 T E AT R o T P A () AR SE 46 SN SN, 2845 4 il A
MU E] 5 BT 7R o B S RA ESE I 2% (1 P 48R 42 3 43 Ry S %8R R ) A8 24 R B 2 Al A SE 4%
PRI SR A B 0T RLSE RS A LRSI AT 55 o XS AR SS 4% SN, SN T, A % RN B
A5 2% 8R4 4 B A T o A SR %%’J%ﬁ%%ﬂiﬁiﬁﬂ@ﬂﬁmﬁA DL RS DL R S A X i Al o A
[ P 75 SR s Xof FH P Y 425 4 2055 1 5 i DL 3. 2.4 /NS 25 X E R 4 o

TR P 23 18] LSS R 4% SN, SN, FH Y %8R F25 0 fil 4 S s At R 0 T

(1) @A s 1O S AN AR A A ) o BI% SN, SN, H P B3 545 1850 31k profile, profile,,
SN, SN, H 7 i £ i N %5 43 5 A content, , content,, ¥ profile, , profile, & 3f: & — 4~ & 15 & profile, ¥
content, ,content, & 3 & — 4 J8 N %5 content. J& 543 Bl M profile Fl content 4% i FH 7 (1) i 245 2% R A
B2 2%

(2) ﬁﬂlA%Iﬂ%Z(ﬁ% SO AN B A D48 Al A ) o BRI SN, SN, P B i 25 2% 88 43 ) 4 SN, -ST .
SN,-SI, SN, SN, i} (¥ 8y &5 248 53 5 3 SN, -DI.SN,-DI, ¥ SN,-SI .SN,-SI % 3} SN-SI, ¥4 SN,-DI ,
SN,-DI 9128 SN-DI. Efl G F P 8 A8 2488 0] 75 21155 2480 0 i AH AL, SR 5 R A B W R[] 5
T 5 4 , SN, SN, FH 19 — A~ 2% 88 85 43 B i b SN, -DIFInt, = { topic;, W,, T.}. SN,-DI-Int; =
{ topic;, W, T,}, F P %8 s AR ABLBE 315548 ] Jaccard AH LR %, A

, ‘ topic; N topic,-‘
Sim(SN,-DI-Int;,SN,-DIFInt;)= +——————— 4)

‘ topic; U topic; ‘
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Fig.5 User interest mining and fusion strategy based on user space

SCHG AR , 24 Sim (SN, -DIFInt,, SN,-DIFInt;) = 0.6 B}, WA~ 2480 5 A 91 RUR 54 o
3.2.2 B FAMMHE MGG R PRI &

2017 47 AE 3 B2 1T T ) A B P R A R B A5 % B2 7 kL fRTC A USDIne-WB, 3 I 3¢
wkl16]. ZFFRNAELE 3N OLEE, FAWTF .

(1) P #2208 o 3248 BT IR B P A A s 2 FUBUG, 5535 5005 8 49 20 1T P i iR 28 %
N USInt={(kw,, w,),( kw,, w,), -+, kw,, w,) }o

(2) H P sh 28 246842 48 o 248 F P IR A0 R AT e % Oy 200 i, A5 B0 P I B S %R
UDInt={(topic,, w,, T1),(topics, ws, T), *++,(topic,,, W, T,) }o

(3) H P 24 AR T . WA P 2B E RS A

UISIm (uy, u,)= a - USISim (u,.USI, u,.USI )+ (1 — a)- UDISim (u,.UDILu,.UDI ) (5)

Hp o S LN S S 24 B A R, 0<<a<<1.

FHF wy s uo W9 #5025 26 BAH AL EE T B0 Y Jaccard 53X o F Py, o Y B S D48 v (4 95 4> 24588 55 Int; , In-
LI AL EE TR 2R

Int,, KW - Int,, KW min(Int.| T|,Int;.| T|)

UDISim (u,.Int;,u,.Int;)= Hlntz-.KW ” : HIm‘,j.KW” . max(Int,| T 1, | T]) (6)

LRG58 T P 24588 PN 25 A R fBLBE R 8K A s ] ] 4
3.2.3 I AHE B F N 38 AR

A SCII BT N 28 B W5 KA [6) P A 5 4k S A g 6 5 O I O ik o PRI N T3 BT 100 S FH P
E 00l A] 2 ST YR B TR T O N ) T 55 SR S D T A Ak S8 A v il 2 A P R AT S A BT . X
F 1004 H P, 2R TR R 10 5 200 R S oG TR Fps 22 P 3Lt 2 )2 RISRZE B T H P R 1 G T
SRR 22 B M 228 o X T oRAE DI P, 43 S0l DRI TR R A R I SR AR P SR N AR R B
AP S B A IF 8 1A, 15 30 898 TR U AUE 22 UserWeiboDS FE 2 I I 44 48 UserTiebaDS
LU 3 B 7R o
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R3 APAXBEROFABIEESE

Table 3 Two data sets of user interest mining

GRS KA S P8/ A4 TRER /5% LS ANEYE S
B UserWeiboDS 20184E1H 1H—6H 30 H 81 394 81 394 1139516
R IIE UserWeiboDS 20184E1 A 1H—6 A 30H 42 376 42 376 466 136

B IR A RS B T w R T B N wy follower, fE AR HES 22 . 38 i 7 7% method, 3155 F 7 [A]
A& 248 AH DL RE %6 B ) 56 1E B2 90 N u, . follower-method, , 2> ’ ul.follower‘ = ‘ u,.follower-method, |, 5 ¥
method, ¥ B 5 72 (4 ME 8 R B A R

‘ u,.follower () u,.follower-method, ‘
RUA —

(7)

‘ u,.follower U u,.follower-method, ‘
3.2.4 R
AR SCAd R 4 Fh 7 25 5L T 307 TR IO B0 UE 4E UserWeiboDS I FT J I IE % 48 48 UserTiebaDS #E47 ] /-
LEREE X LG . AR E R AR (1) 7 1(USDInt-WB) « i FH 8 5 44 4k 38 19 £ 3 TR ol 16 4k 41 4
UserWeiboDS, ff H] 3.2.2 /N5 A 28 (1 J5 i 42 4 T P 248K, BLAR 7 23 WSk [16 1 (2) J5 v 2(USDInt-
TB) i 1 8 5 4 4 52 00 2% T 138 05 NE B 45 4 UsserTiebaD'S, 4fi F 3.2.2 /N4 A 48 #0712 R AT 1 0 24 k4%
i o (3) 777 3(USDInt-WB&-TB-PC) . fiff I 1 A 57 44 4 8 19 £ 3 TR sk 1 45 4l 2 U'serWeiboDS FlE EE I
WE 404 4 UserTiebaDS , 7E 15 5t F1 A= iU 25 2 TRl & L SR 5 3248 F1 P D4R . (4) J7 1% 4(USDInt-WB&- TB-
SD) « {5 W5/~ 55 44 4 32 R0 45 38 VR 49 1 55 3 45 UsserWeiboD'S F1 T JEE G NP B4 48 UserTiebaDS, 75 7 25
BN 48R 2 TG SRS I2 48 T 7 2608k o 4 Fh o 125 00 I 9 A~ 4 52 00 28 5046 48 L 76 RUA $5 4 19 170 25
RNFE AR . B T UserWeiboDS, J7 % USDInt-W B #E 7% ] /1 #E#f K RUA iy 0.61, 15 B &g i 7
TR R A A P 4R R AT OGP RO & LB HER . SRl UserTiebaDS, 77 % USDInt-TB #
T PR RN 0.37 , MEM % FLBAIC, 32 8 D DA 0 B3 IO L e, PP A A X AR 1 OO PR JE %8R, FH P 22 T
[ S T8 & R AT 8D  AGOF IR I P 2 R T E & A s X R . P sE MZ NS 2
T HEAT Rl A 248 T P %8R, 565 2 Fh il 5 SR, BV 7E 3 25 R 2 25 26 023 T 5, IR e SRR 4 FH P
RIKF0.69,  Fb B Al B R AR KR 4 19 7 3 USDInt-WB 42 55 1 0.08,, Fb Bl £ 3 I e K 405 4
17575 USDInt-TB #& & T 0.32, LAl 55 1 Fh il & SR 42 55 1 0.04.

F4 RUARRMITENLER

Table 4 Evaluation results of RUA indicators

VRS G/ S RUA
USDInt-WB UserWeiboDS 0.61
USDInt-TB UserTiebaDS 0.37

USDInt-WB&.TB-PC UserWeiboDS&. UserTiebaDS 0.65
USDInt-WB&.TB-SD UserWeiboDS&. UserTiebaDS 0.69

4 ZERIE

R SCAE A 9 45 (1 FH P 25 i) P 25 25 ) DG B A 6] OSNs 143 2606 BRI ERE [ 24 11 T £ Skt sg
I 45 F) 4 Joy 45 7% B TED | Shy TG 11 2 S )k A8 W48 9 I S BF ST 4R (it 2 % . SR B 22 5 M ek 2 190 4% 14 b 3K 5
SRR ] P 2 R4 4 1 A 107 4 5, B IR T T P A 2 ) AN P 2 D) 1 2 SR A 4 I 45 A R
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