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Method for Selecting Observers Based on Doubly Resolving Set in Independent Cascade Model

CHEN Zhangyuan,CHEN Ling, LIU Wei and LI Bin

College of Information Engineering, Yangzhou University, Yangzhou, Jiangsu 225000, China

Abstract With the development of the Internet,rumor information may quickly spread on social networks. Finding the source of
rumor can effectively help stop the spread of negative influences,so the source localization problem has great research value. At
present.,the most effective source localization method is based on observation nodes. But the existing selection of observation
nodes has not considered the uniformity of node distribution in the network,and the number of observation nodes is pre-set with-
out reasonably considering the topological characteristics of the graph. This paper studies the strategy of observer nodes place-
ment from two perspectives:node budget threshold and node coverage threshold. Taking into account the activation status of ob-
server nodes and the discriminative distance to the source set,a novel K-differentiation algorithm is proposed, which initially se-
lects the initial observer nodes based on the concept of the doubly-resolving set. Subsequently,an anchor node is chosen to greedi-
ly select observer nodes based on a combination of coverage and budget differences to reach the specified thresholds for coverage
and budget. The algorithm then addresses two problems related to budget and coverage proposed in this paper when choosing ob-
server nodes for experimentation within the same source localization algorithm. Experiments are conducted in real world social
datasets. The proposed algorithm for selecting observer nodes is compared with various alternatives within the same source locali-
zation algorithm. The results indicate that the accuracy of source localization and average error distance by our algorithm outper-
forms other algorithms and achieve excellent results in the large dataset with 5% ~10% observer nodes.

Keywords Observer nodes,Social networks,Independent cascade model, Doubly resolving set,Source localization
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Begin
1. m=0;S=0Q;
. While S£V do

Initialized observed set

. Generate source setS,, with size k randomly;
m=m+1; S=SU{S,};

. End while;

JREA Q=({S,5) [1<i<(j<m};q=1Ql

= W Do

ot

6

7. Assign time that send rumors tifor every node v; in S randomly;
8. If there exists nodes with degree 1 in V then

9. Select node v with the smallest value of w(v);0=0U{v};

10. else

11.  Select v with the biggest value of 4 in V;O=0U {v}
w(v)

12. Endif;

13.V'= V\{v};

14. Cover(v,V', Q) ;
15. select u with the biggest value of [C({v,u})|/w(u;
16. 0=0U{u};
17. Return(O,S)
End
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Output: ML A O

Begin

—

. O=1nitialized observed set;
2. Q=SS I<i<Kj<m} ;9= 1Ql
3. Select an archor node v in O randomly;
4. V'=V\{v};P=Q; H(0)=0;
5. While H(O)<8 do
6. Cover(v,V',P);
7. Select u with the biggest value of [C({v,u})[/w(w;
8. O=0U{u}; V?=V\{u};P=P\C({v,u}); H(O) =HO) +

[Cv.up)|/q;s
9. End while;
10. Return(0) ;
End
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Output: WA TR ES O
Begin
1. O=Initialized observed set; ;
2.Q={{Si, S} 1<<i<<j<m};
3. Select an archor node v in O randomly;
4. V'=V\{v};P=Q;cost(0) =03
5. While cost(O)<B do
6. Cover(v,V'.P);
7. Select u with the biggest value of |C({v.u))|/w(u);
8 sP=P\C({v,u});cost(0) =cost(O) +

0=0U{u}; V' =V\{u}

w(u);
9. End while;
10. Return(O) ;
End
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Fig. 2 Source localization accuracies of different algorithms at different budget thresholds on real network datasets
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Fig. 3 Average error distance of source localization of different algorithms at different budget thresholds on real network datasets
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