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ABSTRACT

Fei Jia (Computer Technology)
Directed By Associate Professor Yugui Liu

We are now in Internet age due to the rapid development of web technology, as
more and more people access information from Internet. However, ever-increasing
amounts of data on the web make it hard for users to find the content they are really
interested in. Therefore, if an effective and efficient method to find topics on the
web can be provided for different people, it naturally not only reduces the searching
time but also enhances user experience. In this thesis, based on the character of web
topics and web data, we propose three methods, web topic detection, web topic
boosting and web topic search, to help users find their concerned topics rapidly.
Experiments on two public data sets, i.e., MCG-WEBV and YKS, demonstrate the
effectiveness of these algorithms.

Firstly, multi-granularity of topics is researched in this thesis. Multi-granularity is
caused by topic evolution across different similarity levels. Therefore, we come up
with a multi-granularity topic detection algorithm that is based on similarity cascades.
A similarity graph is used to represent the relationships among web data. We
truncate the similarity graph at a series of thresholds, and find all maximal cliques as
topic candidates from these truncated graphs. Then, all topic candidates are used to
reconstruct the original similarity graph and the reconstruction coefficients are
calculated. These topic candidates are sorted by their reconstruction coefficients and
the sorted topics are returned to users. Topics at the top of the list are treated as
detected topics and others are multi-granularities of these detected topics. Besides,
since the existing evaluation criterion only considers the accuracy of topic detection
algorithms, a new criterion is proposed in this thesis, which not only calculate the
detection accuracy, but also evaluate the false positives of algorithms.

Secondly, a web topic boosting problem is proposed in this thesis. Topics
detected by all existing algorithms are not perfect, that is, there are some web pages
belong to a topic but not be detected, and some web pages in a topic but don't
belong to it. We first construct a heterogeneous graph to represent the relationships
among unboosted topics, web pages and words. Then random walk on the

heterogeneous graph is adopted to calculate the probability distribution of an
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unboosted topic on all web pages, and the probabilities are used to boost the topic.
Moreover, due to the difficulty of determining topic size, this thesis proposes a
self-adapting method.

Thirdly, this thesis proposes a multi-modality topic search system. Web topic is
subjective, requiring the understanding of a topic from various viewpoints. In order
to search interesting topics, we need some extra description information provided by
users. In this system, a heterogeneous graph is constructed to represent the
relationships among web pages, words and images. Then random walk with restart
algorithm is used to measure the relationships between user queries and all web
pages. Our system provides two ways to determine topic size, one is user assignment,
and another one is self-adapting determination. In this system, users can zoom a
topic to quickly locate concerned content. If users are not satisfied with the searched

topic, they can refine it by userinteraction.
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