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Abstract

Local community detection addresses the efficiency problem faced by global community detection. Most
existing local community detection algorithms take a seed as an initial community. They extend the commu-
nity by running a greedy optimization process for a quality function. However, the quality of the detected
community depends on the location of the seed. This leads to seed-dependent problem. Besides that,
many local community detection algorithms cannot ensure the seed exists in the detected community. This
leads to seed-invalid problem. This article proposes a robust two-stage local community detection algorithm
(RTLCD) based on core detecting and community extension. To solve the seed-dependent problem, the core
detecting stage replaces the seed with the core member of the target community. To solve the seed-invalid
problem, the community extension stage takes the detected community core member as an initial commu-
nity and extends the community based on relation strength. Experimental results on artificial and real-world
networks show that RTLCD is more robust to the seed-dependent problem and the seed-invalid problem
than earlier state-of-the-art algorithms. In addition, RTLCD has excellent performance in identifying more
ground-truth community members.
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1. Introduction

The study of complex networks is one of the most active interdisciplinary research fields [1, 2, 3]. In the
research of computer science and sociology, scientists model many complex networks as graphs composed of
nodes and links [4]. The node represents the entity of interest; the link represents the association between the
entities. Community structure is one of the most important properties of complex networks, and community5

detection is an effective way to study this property [1]. Communities are groups of nodes. The members
within the same community link densely with each other, while, the links to the nodes out of the community
are sparse [1, 2].

Previous studies have proposed a variety of community detection algorithms, and most of them focus on
finding communities in a global sense [1, 2]. In the global sense, scientists describe communities regarding10

the entire network. Thus, global community detection algorithms are time-consuming. Besides that, it
is difficult to get global information from large-scale networks. Sometimes people only want to know the
community structure of a certain part of the network. Thus, scientists propose local community detection
to detect the local community of a certain node.

Most existing local community detection algorithms take a seed as an initial community. They extend15

the community by running a greedy optimization process for a quality function. So far, scientists have
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