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A Source Localization Method for Information Diffusion on
Dynamic Social Networks
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Abstract; The topology of social networks changes over time, which makes it very difficult to
determine unknown spreading source. A localization method about diffusion source on dynamic
networks is presented. The hidden source can be localized by means of modeling the network and
deducing the spreading topology. First, the topological change of networks in the diffusion process
is deduced based on the link analysis method given by hyperbolic geometry, and then the source
based on the propagation topology is located. The large-scale experiments based on the actual

networks and the synthetic networks show the feasibility of the proposed algorithm.
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Fig. 1 A process of information diffusion in
the network
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Fig. 2 Schematic diagram of information perception
and diffusion process
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Fig. 3 Comparison of dynamic localization algorithm and static localization algorithm at different time differences
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Fig. 4 Localization error frequency of dynamic positioning algorithm
(a) —BENLARE AW (b) — 5 B2 KIS 5 (¢) —1 k-core T R SR
T AR R R T BT LS 9 AR
3 g5 B HEATHRI.

ARSCHR Y — i 1] S ASHE A M 28 15 B AL 7R
VBTV  BEVR I T D 3 P AR AR i 7
PO 2 A1 4 S B TR 2% 30 o A BT 12 468 IF %) 285 F) 3
FINEE R | DA T VRS b 5 P00 25 A4 1 LA Bk
BT LS R JE 2 000 0L R e A % 47 Pk 20 7
WA, AR A £ B U Y o 28¢ 1 itk
Frocs 2R LW ARSI e i1 1 3 28 i ek
FAXS T IR 40 8 B AL A8 kL
TE LR A RO

RSO T RA — AR B, BISh 254152 7
2 B IR AR AL, 30 T DU 9 AR A 7 2k
HEAZ L5 AL, 75 RN TR] ARAT 5 SE PRI OLAY. Xt

SE

(1] 290 IRaEW], 2 45 Rt g P F B[ 1], 3t
B ,2014,37(1) 189 —206.

(Li Dong, Xu Zhi-ming, Li Sheng, et al. A survey on
information diffusion in online social networks[ J]. Chinese
Journal of Computers,2014 ,37(1) :189 —-206. )

[2] Guille A,Hacid H, Favre C, et al. Information diffusion in
online social networks:a survey[J]. ACM SIGMOD Record,
2013,42(2) :17 - 28.

[3] Difonzo N. Rumor research can douse digital wildfires[J].
Nature 2013 ,493(7431) :135 —135.

[4] Centola D. The spread of behavior in an online social
network experiment[ J ] . Science,2010,329 (5996 ) . 1194 —
1197.



R F

— A AR ML L EIER & FALT 223

[5] Shah D,Zaman T. Detecting sources of computer viruses in
networks ; theory and experiment [ J |. ACM SIGMETRICS
Performance Evaluation Review,2010,38(1) :203 —214.

[6] Shen Z,Wang W X,Fan Y et al. Reconstructing propagation
networks with natural diversity and identifying hidden sources
[J]. Nature Communications 2014 ,5(5) ;4323 —4323.

[7] Brockmann D,Helbing D. The hidden geometry of complex,
network-driven contagion phenomena[ J]. Science,2013,342
(6164) ;1337 - 1342.

[8] Pinto P C, Thiran P, Vetterli M. Locating the source of

diffusion in large-scale networks [ J ]. Physical Review

[10]

(1]

Letters ,2012,109(6) .1 -5.

Barabasi A L, Albert R. Emergence of scaling in random
networks[ J]. Science 1999 ,286 (5439) 509 - 512.
Kleinberg J M, Kumar R, Raghavan P, et al. The web as a
graph: measurements, models, and methods [ C ]//
International Conference on Computing and Combinatorics.
[S.1. ]:Springer-Verlag,1999 .1 - 17.

Papadopoulos F, Kitsak M, Serrano M A, et al. Popularity
versus similarity in growing networks[ J]. Nature,2012,489

(7417) :537 - 540.

YISO OO0 0000000 000 0O 00O 0O 000 00O 0O 0O 0 00O 0O 00O 0O 0 00O 0 00O 00000

(3% 208 W)

X A B b R 8] B s 4 3 D 24 5 L S M R A A
30 245 1) SRR A L, & Bt S5 1) OFC A
U7 A ()07 MR 7 4] 5 ST Tl R RN A R )
AR BT SO, AT DO ek JE Y
OFC 57 A B 1 () Bl R B0 e 5 B S b 78 B9
ELUA AR

SR

(1] R MR i 3l (Y 19 45 3R b 25 1
[I]. R BIEA ,2011,6(1) : 1 -17.

(Xie Zhou-min. Network topology and network dynamical

AR 25 3 2247

behavior of seismicity [ J ].
Disaster Prevention ,2011,6(1):1 -17.)
[2] AbeS,Suzuki N. Complex network of earthquakeity [ J].

Technology for Earthquake

Progress of Theoretical Physics Supplement, 2006, 162 .
138 - 146.
[3] AbeS,

Suzuki N. Complex-network description of

earthquakeity [ J |. Nonlinear Processes in Geophysics,2006,

(7]

[8]

(9]

13(2) .145 -150.

He X,Zhao H, Cai W, et al. Earthquake networks based on
space-time influence domain [ J]. Physica A: Statistical
Mechanics and Its Applications 2014 ,407 ;175 — 184.

Wang X F, Chen G. Complex networks: small-world, scale-
free and beyond[J]. Circuits and Systems Magazine 2003 ,3
(1):6-20.

Ferreira D S R, Papa A R R, Menezes R. On the agreement
between small-world-like OFC model and real earthquakes
[J]. Physics Letters:A,2014 ,379(7) :669 —675.

de Carvalho J,Prado C P C. Self-organized criticality in the
Olami-Feder-Christensen model[ J | . Physical Review Letters,
1999,84(17) 4006 —4009.

Lise S,Paczuski M. Self-organized criticality and universality
in a nonconservative earthquake model[ J]. Physical Review :
E,2001,63(3):036111(1 -5).

Hergarten S, Neugebauer H J. Foreshocks and aftershocks in
the Olami-Feder-Christensen model [ J |. Physical Review
Letters,2003,88(23) :238501(1 -4).



