224

Chapter 8

User Driven Query Framework
of Social Networks for
Geo-Temporal Analysis
of Events of Interest

Gloria Bordogna
CNR IREA, Italy

Simone Sterlacchini
CNR IDPA, Italy

Paolo Arcaini
Charles University in Prague, Czech Republic

ABSTRACT

In this chapter we propose a framework for collecting, organizing into a database and querying informa-
tion in social networks by the specification of content-based, geographic and temporal conditions to the
aim of detecting periodic and aperiodic events. Our proposal could be a basis for developing context
aware services. For example to identify the streets and their rush hours by analyzing the messages in
social media periodically sent by queuing drivers and to report these critical spatio-temporal situations
to help other drivers to plan alternative routes. Specifically, we rely on a focused crawler to periodically
collect messages in social networks related with the contents of interest, and on an original geo-temporal
clustering algorithm in order to explore the geo-temporal distribution of the messages. The clustering
algorithm can be customized so as to identify aperiodic and periodic events at global or local scale
based on the specification of geographic and temporal query conditions.

INTRODUCTION

The widespread use of social media by smartphones and other smart devices with GPS sensors is foster-
ing a novel era of spatio-temporal computing applications.

The US red cross has reported that the US citizens are increasingly relying on social media and mo-
bile devices to get information on ongoing critical situations, such as traffic jams, spread of pandemies,

DOI: 10.4018/978-1-4666-8767-7.ch008

Copyright © 2016, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



User Driven Query Framework of Social Networks for Geo-Temporal Analysis

and to seek assistance and safety information as well as to report their health and safety status during or
after emergencies (Adam et al., 2012).

New location-based services and context-aware services can exploit social information sources for
the most diverse applications in smart cities context, such as leisure recommendation, healthcare and
safety, disaster management, critical periodic crisis identification, and so on.

Such services can exploit the information contents provided by users of social media, which can be
in the form of free text, pictures and video, coupled with the timestamp and the geolocation as acquired
by the GPS sensor of their device, to identify events occurred in specific regions at specific dates, and,
depending on the kind of the event, to target either planning or alert responses.

In this chapter, we propose a framework for events’ exploration based on querying a collection of
social media messages collected by a focused crawler and organized into a database. The queries allow
to specify spatio-temporal conditions to the aim of filtering and then analyzing periodic and aperiodic
events at global or local scale. Our proposal could be a basis for developing context aware services. For
example, to identify the streets and their rush hours by analyzing the messages in social media periodi-
cally sent by queuing drivers and to report these critical spatio-temporal situations to help other drivers
to plan alternative routes.

Specifically, we rely on a focused crawler to periodically collect messages in social networks related
to contents that may be of interest to categories of users, such as urban planners, who might need to
know the streets in their city where most often traffic jams occur, territorial administrators and manag-
ers, who might need to identify in their territory of competence the periods when critical situation like
floods usually occur, or cultural operators, who might be interested in planning the tour of musicians in
specific regions and periods of the year more suitable to attract much audience.

In order to explore the collected messages, a query framework is proposed, consisting of two subse-
quent phases in order to allow the user to drive the exploration whose aim is to verify some “a priori”
hypothesis he/she has on an event of interest.

In the first phase, the user can formulate queries specifying content, spatial and temporal conditions
on the textual indexes and metadata parts of the messages, i.e., their geotags and timestamps, in order to
filter out a subset of interesting messages from the collection. For example, an urban planner of “Bang-
kok” may want to select messages dealing with “traffic jams” in his/her city.

In the second phase, the user can specify some criteria in order to drive an original geo-temporal
analysis of the selected messages to verify an “a priori” hypothesis. For example, the urban planner may
hypothesize that traffic jams in “Bangkok” occur periodically in specific hours of the day, but may lack
to know the streets and the hours of traffic jams. Thus, his/her criteria of analysis could be to consider a
periodic geo-temporal distance so as to identify the most crowded hours of the day in each specific street.

An Italian cultural operator, in order to plan the tour of a musician, may be interested in selecting
messages dealing with music events in Italy and in analyzing in which city in Italy and in which season
the events had more resonance. In this case, he/she may formulate a query selecting messages dealing
with entertainment events in Italy and then ask to group them in order to identify the cities and months
where and when the most popular music events took place.

The grouping is performed by a geo-temporal clustering algorithm that can be flexibly customized to
use a specific geo-temporal distance measure in order to identify aperiodic or periodic events at global
or local scale.
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