
CROWD SENSING: APPLICATIONS FOR SMART CITIES
Mohamed ben Khalifa, Supervised by Dr . Rebeca P. Díaz Redondo and Dr. Ana Fernández Vilas

Affiliation: Department of Telematics Engineering (University of Vigo)

Workshop on Monitoring Ph.D. Students Progress, Ph.D. Programme on Information and Communications Technology (Doc_TIC)

03 July 2014, University of Vigo, Spain 

• Social media is an important source of information, which might be enriched with geo-located data by using smart phones and Location-based Social Networks [1]
(LBSN). In Twitter, for instance, users post the latest news, in Flickr, users upload nice pictures and in Foursquare, users inform about their favorite places.

• In smart communities, citizens act already as social sensors: their locations are usually available as well as their interactions with others. Obviously, this data can be
used for many different applications and services for the smart city (emergencies, city planning, traffic control, enriching maps, etc.). For this thesis purpose, the
analysis of the data obtained from LBSN is being used to monitor communities’ behavior in the city.

• More specifically, our purpose is to detect and analyze crowds [2] in the cities. The obtained results will support the early detection and even prediction of unexpected
groups of people in order to trigger the appropriate alarms for different applications in smart cities.
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Thesis objectives

• Collecting data from Social Media in order to
identify geo-located time series representing
crowds.

• Gathering unstructured data from different
social media sources (data fusion)

• Applying Data Mining techniques [3] to analyze
communities behavior in Smart cities (clustering
algorithms, classification algorithms, temporal
series analysis, etc.)

• Building a prototype that implement the
theoretical results and proposed algorithms to
trigger alarms and recommendations when
outlier behaviors are detected.

Research plan

 Literature review and knowledge about the
field (Data Web Mining, Location-based Social
Networks, Big Data, etc.)

 Extracting data from Social Media in order to
identify geo-located time series of crowds.

 Applying an experimental methodology that
combines theoretical results in the field of data
analysis (spatio-temporal clustering and
classification techniques) with technological
contributions in the field of data mining and
web crawling.

 Proposing new techniques and heuristics which
allow to model crowds’ dynamics: intensity,
size, duration, velocity, etc.

 Applying predictive techniques in order to
support trigger alarm intelligent systems.

 Evaluating our approaches by using real
dataset and applying different statistics and
probabilistic analysis to support our results

 Publishing our approaches in international
workshops, conferences and journals.

Preliminary results

 Attendance to “Big Data and Hadoop” technical course in order to improve the student skills in Data Analysis and
Data Mining fields.

 The first step of this research thesis has been practically done. We have introduced a methodology to detect
crowds in Smart Cities using Data Mining techniques and Location-based Social Networks (Twitter):

 One paper submitted to the International Conference on Citizen Networks “CITINET2014” entitled "Is there
a crowd? Experiences in using density-based clustering and outlier detection” (In revision state).

 One paper submitted to the Expert Systems with Applications journal (JCR), which introduces the results
obtained from the crowd detection phase entitled “Crowd detection based on Twitter activity” (In revision
state)

 Our work was evaluated and demonstrated in the City of New York at New Year's Eve where we expected many
people to celebrate in the downtown the last moments of 2013. We report a summary of the result of the
experiment in the submitted articles.

 We are currently working in extended these results for predictable public events to other kind of crowds.

Next year plan

After finishing the first part of the research, we will study crowds characteristics and dynamics such as period, movement, density,
composition, etc.
For this to be possible, we need to extend our works to the analysis of multimedia public information (messages, videos, images,
etc) available at Location-based Social Networks.

Research plan & Preliminary results
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