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Abstract

Considering the problems of communication overhead between nodes and the challenges
brought by large-scale complex network in distributed system cluster management, we
propose a local community detection algorithm in complex network called FLCDA (Fast
Local Community Detection Algorithm). FLCDA can detect communities in a large-scale
complex network on a single PC. The algorithm uses a Parallel Sliding Windows (PSW)
method to break a large-scale network into smaller sub-networks, and load sub-network
into a PC memory. This method conforms to the local characteristics of the community.
FLCDA first finds out disjoint Maximum Influence k-clique in each sub-network, and then
assigns the same label and weight to all nodes in the same Maximum Influence k-clique.
These labels and weights are used as seeds at the label propagation phase of FLCDA. Dur-
ing the labeling propagation phase, FLCDA applies a synchronous update strategy while
removes meaningless labels after each iteration. When all node labels are updated, the
update process will be ended. This method can reduce the calculation cost and improve
the stability. The experiment results show that non-parameter FLCDA can self-adaptively
detect communities on various scales and types of complex networks. By comparing with
other algorithms, FLCDA has gained higher community detection accuracy and less run-
ning time. Therefore, FLCDA algorithm can be better adapted to community detection in
real complex networks without prior knowledge.

Keywords Complex networks - Local community detection - Label propagation - Parallel
sliding windows model - Overlapping community

1 Introduction

Community detection also called graph clustering in complex networks is one of the hot

research problems in recent years [14, 28-30, 49, 51, 53, 55, 57]. Related research tech-
niques can be divided into global graph clustering and local graph clustering. Community
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Abstract:Considering that the nodes with big influence in social network will motivate the construction of commu-
nities and easier to detect the structure of communities, this paper proposes a synchronous adaptive label propaga-
tion algorithm (ALPA-S) and asynchronous adaptive label propagation algorithm (ALPA-A) based on local micro
structure to detect the community structure in social network. Both ALPA-S and ALPA-A starts with getting label
propagation seeds by detecting disjoint max-cliques and granting labels and weights to the nodes in max-cliques and
ends when all nodes in social network possess labels and weights. These strategies cut costs and lead propagation in
a meaningful local scope. The experimental results on benchmark and real-world networks show that max-cliques
with micro structure are the kernel of community structure. ALPA-A will converge more easily than ALPA-S, and

ALPA-S is better in the quality, adaptability and robustness. ALPA-S can adapt to the social network with many
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Multi-thread latent-friendship recommendation based on community detection

Huang Yonghang?, Li Chunying®", Tang Yong*
(1. School of Computer , South China Normal University, Guangzhou 510631, China; 2. Computer Network Center, Guangdong
Polytechnic Normal University, Guangzhou 510655, China)

Abstract: This paper proposes Multi-Thread latent-Friendship Recommendation based on Community Detection (MTFRCD)
due to the low running speed of a method for latent-Friendship Recommendation based on Community Detection (FRCD).
Firstly, MTFRCD figures out kernel sub-networks on network topological diagram by multi-thread technology. Secondly, kernel
sub-networks are regarded as seed nodes, the algorithm detects every community structure on network topological diagram by
multi-thread paralleling label propagation. At the end of MTFRCD, it recommends latent-friendships in all communities. The
experiment on artificial network suggests MTFRCD maintains performance and elevate running notably speed comparing to
traditional method, FRCD. Therefore, MTFRCD can apply to the real social network (Scholat.com) to complete

latent-friendship recommendation. According to recommendation assessment, MTFRCD is able to achieve a good

%33 %

recommendation.

Key Words: Multi-Thread; Community Detection; Kernel Sub-network; Label propagation; Friendship Recommendation
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Influential scholar recommendation model in academic social network

LI Chunying', TANG Yong”, XIAO Zhenghong', LI Tiansong'

(1. School of Computer Science, Guangdong Polytechnic Normal University, Guangzhou Guangdong 510665, China;
2. School of Computer Science, South China Normal University, Guangzhou Guangdong 510631, China)

Abstract: At present, academic social network platforms have problems such as information overload and information
asymmetry, which makes it difficult for scholars, especially those with low influence, to find contents they are interested in.
At the same time, the scholars with high influence in the academic social network promote the formation of academic
community and guide the scientific research of the scholars with low influence. Therefore, an Influential Scholar
Recommendation Model based on Academic Community Detection (ISRMACD) was proposed to provide recommendation
service for the scholars with low influence in academic social networks. First, the influential scholar group was used as the
core structure of community to detect the academic community in complex network topological relationship generated by the
relationship bonding — friendship among the scholars in the academic social network. Then the influences of scholars in the
academic social network were calculated, and the recommendation service of influential scholars in the community was
implemented. Experimental results on SCHOLAT dataset show that the proposed model achieves high recommendation

quality under different influential scholar recommendation numbers, and has the best recommendation accuracy obtained by

recommending 10 influential scholars each time, reaching 70% and above.

Key words: academic social network; SCHOLAT;

influential scholar recommendation
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Study on Learner Interaction Behavior on Social Online Curriculum
Platform
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(1. School of Computer Science, Guangdong Polytechnic Normal University, Guangzhou 510665)
(2. School of Computer, South China Normal University, Guangzhou 510631)
(3. School of Software, South China Normal University, Guangzhou 528225)

Abstract With the rapid development of online learning, the research on learner interaction behavior has become a hot topic
in academic circles. This study adopts the case study method, taking a specific course of scholar network as an example, through
collecting online interactive data and offline students' real achievements to carry out social network analysis and correlation analy-
sis, and finally draws a conclusion based on the analysis results. The results show that the enthusiasm of students to participate in
online interaction is not high, but the students who participate in online interaction in general are better than those who do not partic-
ipate in online interaction. Therefore, teachers should encourage students to participate in online interaction and design online inter-
action activities in online teaching, so as to improve the students' learning effect.

Key Words online learning, interactive behavior, social network analysis, central analysis
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