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On-demand Epidemic Surveillance
Using Social Sensors

Naoto Okamura,
Kazuhiro Seki
Kuniaki Uehara

Abstract

Twitter, the most widely used micro-blogging service, provides a search functionality to find tweets
containing user-specified keywords. However, the retrieved tweets are simply presented as a list, which
does not allow the users to grasp the geographical distribution of the topic represented by the keywords.
Also, the search is only concerned with keyword match, not considering temporal properties of the
topic. These issues are critical for topics which spread over both time and geographical regions. To deal
with such spatio-temporal information needs for microblog, this paper focuses on the use of geo-tagged
microblog posts (tweets) and develops a system to visualize automatically detected regions in which a
specific topic is actively mentioned and automatically detected topics which is actively mentioned in a
specific region. The first process to detect such regions is referred to as “burst region detection”, the
second process as “burst topic detection”. The burst region detection takes advantage of an approach
from spatial epidemiology, specifically, the cylindrical scan technique, and adapts it to geo-tagged tweets
retrieved for a given search query. Because the users may not be able to express their intended topic
as a query, our system also suggests its related keywords automatically extracted from a Twitter corpus
by considering the temporal characteristics of the query. For the burst topic detection, tweets in each
region are processed by an existing burst detection algorithm to identify temporally rising topics in the
region. The resulting detected regions or topics are displayed on a map using the Google Map API. For
qualitative evaluation, the proposed system is tested on a large corpus of geo-tagged tweets collected for
six months. Through the experiments, the effectiveness and usefulness of the system are demonstrated
by comparing the detected topics and regions with other information sources including web news.
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