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The explosion of Social Networking Services (SNSs) has led to a wealth of
research into social media content and various social graphs. Recently, with
the development of mobile devices, the Global Positioning System (GPS), and
Web 2.0 technologies, users can easily share their geo—spatial locations and
location related contents in the physical world via SNSs. For example, major
search engines now incorporate these essential User Generated Content and
trend analysis in their results. How to mine the meaningful knowledge from
these tens of thousands heterogeneous User Generated Content has become a
problem of significant interest.

The location dimension bridges the gap between the physical world and the
digital online SNSs, giving rise to new opportunities and challenges in the
social media content—based research. Therefore, the location knowledge
discovery becomes the key problem in this research area. This research
attacks such problem by analyzing the user activities. Corresponding to the
two essential roles, i.e., “user” and “location” , this work consists of
three parts: (1) User Profiling, (2) Location Profiling, and (3) User—to-
Location Profiling.

(1) In the User Profiling work, the author proposed a new concept, location
authority, for mining information asymmetries among different online user
groups. By considering a user’s different available social, temporal, and
spatial information, the author devised three different models to estimate
his/her location authority, respectively. Specifically, a social-network-—
driven model, time—-driven model, and location—driven model are devised to
estimate the extent of wuser’'s familiarity with a target location.
Furthermore, two ensembles of these models are proposed, which demonstrate
robust performance across different wuser profiling tasks. The author
conducted experiments using geo—tagged images and metadata available in SNS.
(2) In the Location Profiling work, not only a single location’s
characteristics but also the relations among different locations are
analyzed. The author is one of the first, who propose to use two dimensions,
i.e., user group distribution based popularity and scenery quality, to
describe a location. Accordingly, the author devised several methods to
quantify these two dimensions. The wuser distribution based location
popularity estimation was evaluated to discover obscure spots in Kyoto. The
scenery quality based ranking results was evaluated by field visits. To
extract the meaningful relations among different locations, the author’s
work is among the first of its kind, which constructs a location-relation-—
knowledge graph. On this graph, locations’ (i.e., graph nodes) temporal and
spatial information are embedded in a way that the computers can understand,
as well as the relations represented as graph edges. To construct such
knowledge graphs, two new unsupervised relation extraction methods are
devised to learn the relations among nodes (locations) on this graph.




(3) In the User—to-Location Profiling work, the author predicted the extent
(high or low) of user attention to different locations in a city. By
utilizing the location knowledge, the author devised two generative
algorithms to simulate the user attention dynamics in a city. Meanwhile, by
gaining insights into the interactions between users and locations, this
work can detect some user movement patterns, which represent different
lifestyles in a city. Experiments are conducted on a dataset collected from
Beijing taxi trajectory and geo—tagged check—in.

To draw a brief conclusion, the work presented in this dissertation have
made the following progress. (1) The author proposed novel viewpoints for
jointly analyzing user and location from Location Based Social Networks; (2)
The author devised novel models and algorithms for gaining further insights
into the knowledge mining of user and location in the real world; (3) The
author’s work was verified by experiments that were conducted in real
scenes. Encouraging results have been obtained by comparison with state—of-
the—art baselines.
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