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Efficient Community Search and Interactive Refinement in Complex Graphs 

 
Abstract 

 

Graph is a powerful model to represent the topological relationship between entities. Community search is a 

graph query processing task to find query-dependent communities over graphs online and has diverse 

applications, including social circles discovery in social graphs, protein-protein structures identification in 

biology networks, tag recommendation, and infectious disease control. However, existing community search 

over complex networks suffers from several limitations, e.g., inefficient intimate-community search with 

edge weights; difficult modeling of cross-layer communities in multilayer graphs, leading to a poor 

distinguishment on the degree of connections in internal layers and cross-layers; a limited generality of 

interactive community search with human-in-the-loop.   

 

To address these challenges, we first study the intimate-core community search problem in weighted graphs. 

We develop the Local Exploration K-core Search (LEKS) framework, which first constructs a 

small-weighted spanning tree to connect query nodes and then expands it level by level into a connected 

k-core, ultimately refining it into an intimate-core community. For accelerating scalability, we develop a 

weighted-core index and two index-based algorithms for the expansion and refinement phases of LEKS. 

Next, we tackle the cross-layer community search (MCS) problem in multilayer graphs. We formulate the 

MCS problem to find a (k,d)-core connected subgraph containing query vertices, achieving the largest 

number of cross-layers. We prove that the MCS problem under full-layer connectivity is NP-hard. We 

propose exact exploration and efficient (k,d)-core-index based heuristic search methods. Finally, we explore 

the interactive community search problem, allowing user interactions for adding or deleting vertices to 

improve community search results. We propose a generalized community model and interactive framework 

with three key components: personalized adding/deleting recommendations, parameter auto-tuning, and fast 

partial refinement. Extensive experiments on real-world ground-truth datasets demonstrate the efficiency and 

effectiveness of our proposed algorithms, validating their practical applicability and superiority over existing 

methods. 
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