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Abstract 
We propose a novel graph-based approach for social 

media event finding in order to support fast access to 

information that users find relevant. While there are 

many approaches related to this problem, they mainly 

focus on homogeneous data, such as either the text of 

the posts, or the network of users. Our research focuses 

on combining multiple types of data from social media 

in a heterogeneous information network. We propose 

different graph-based models using users, posts, and 

concepts extracted from the post content to represent 

the social media network. We analyse the resulted 

heterogeneous information network, and use it in order 

to cluster posts by different topics and events. Our 

preliminary results show improvement over the methods 

that typically use only one type of data. 

 

 

1. Introduction 
Many approaches for data mining and analysis for 

clustering and event detection in social media have been 

researched, but most of them consider content-based 

analysis or analysis using one type of data as a 

Homogeneous Information Network.  

Benhardus et al. [1] used term frequency-inverse 

document frequency (tf-idf) and normalised term 

frequency analysis to detect streaming trends in Twitter.  

On the other hand,  Cataldi et al. [2] studied 

relationships between users to find importance of 

contents, and detected emerging topics by modelling the 

term life cycle of contents extracted from Tweets in the 

specified time interval. Hromic et al. [3] proposed a 

methodology for filtering, grouping and ranking Twitter 

streams and providing breaking news to end-users using 

user interaction networks.  

In our research, we leverage the idea of using 

relations between users, posts and concepts generated 

from texts in graph-based analysis. Furthermore, we 

analyse the impact of the choice of node types over 

clustering result and the model to represent the 

heterogeneous network of social media. Then, we show 

that clustering of the heterogeneous network can be 

used to group posts into relevant topics or events. 

 

2. Proposed Approaches 
Our hypothesis is that the analysis of interaction 

between users and posts, together with interconnection 

of posts' content, can bring benefits to post clustering 

and ranking. Twitter is representative of social media 

used in this research.  

We model the Twitter network in two different types 

of networks in order to find the appropriate node types 

to use. The first network type, U-T model, is a bipartite 

graph between users and Tweets. The second network 

type, U-T-C model, adds concepts from the Tweets' 

content as a concept type of nodes in the network. We 

propose to link concepts extracted from posts to 

DBpedia in order to eliminate ambiguous and confusion 

in words. 

Then, we extend the state-of-the-art RankClus [4] 

algorithm designed for heterogeneous networks to apply 

to modeled Twitter data. RankClus integrates clustering 

and ranking by using rank distributions as feature of 

clustering.  

 

3. Preliminary Results and Discussion 
We analysed Twitter data using two clustering 

methods: modularity-based clustering with Louvain 

method [5], and the RankClus algorithm, based on 

different models, which are U-T model and U-T-C 

model. The result shows improvement of using 

heterogeneous network over the method which uses one 

type of data. Also, using U-T-C model can connect data 

together more than using the interaction between users 

and Tweets alone.  

We are working on experiment to extend clustering 

and ranking on U-T-C model. We believe that 

considering the network using more data types will 

improve social media event finding beyond the current 

state-of-the art. 
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