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Brief Description:    

An essential task of criminal intelligence analysis is to extract meaningful patterns from Big 
Data sets that are collected from different sources. The task is challenging because the data 
is often high in dimensionality and noisy. In such data, patterns, especially low frequency, 
high significance patterns often exist in only a subset of dimensions (subspace) or even 
different subspaces due to the noise and irrelevant information in the data (Bühlmann and 
van de Geer, 2011).  Although various computational methods such as dimensionality 
reduction and subspace clustering exist for identifying such hidden patterns, these methods 
tend to crash more and more frequently as dimensionality increases (Kriegel et al, 2009; and 
van der Maaten, 2009).  

In this project, we aim at improving the scalability of existing methods by developing 
advanced visual analytics methods that combine a series of feature selection, dimensionality 
reduction and subspace clustering techniques with interactive visualizations in such a way 
that the analyst can interactively steer the computational process based on his domain 
knowledge and real-time findings and narrow down the search space rapidly. Such an 
approach will effectively support the explorative analysis of large information space and 
identification of hidden patterns in criminal intelligence data. 
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