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Problem and objective (1)
Mobility in real world
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Problem and objective (2)
• Mobility data are used in many applications
–
–
–
–
–

Transportation: traffic management, routing
Urban planning: land use and infrastructure utilisation monitoring
Environment: air pollution and noise pollution control
Business: advertisement, choice of new business location
…

• However, such applications require high level information:





characteristics of places visited
events that took place at the time of visit
characteristics of the geographic space where the movement took place
...

• Surveys are expensive to deliver such information
• Manual annotation by the moving individuals is not feasible
• What about crowd-sourcing?
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Opportunities (1)
• Increasing people‘s participation to producing georeferenced crowdsourced data
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Opportunities (2)
• Produced crowdsourced data are rich in semantics
 social network data
―main data + social structure
―Social structure given a high importance
―Example:
check-ins (https://foursquare.com/)
mainly text (http://www.twitter.com/)
mainly text (http://www.facebook.com/)
photos (http://www.flickr.com/)

 contribution-focused data
―main data (+ social structure)
―If available, social structure given low importance
―Example:
noise level data (http://www.noisetube.net/#&panel1-1)
vehicle emission data (https://www.envirocar.org/ )
pleasantness of urban locations (http://urbangems.org/)
geo-referenced pages (http://en.wikipedia.org/wiki/Main_Page)
geographic features (http://www.openstreetmap.org)
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Opportunities (3)
• Availability of APIs for accessing crowd-sourced data
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Challenges (1)
• Data sparsity
• Data representativeness
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Challenges (2)
• Limitations associated with the available APIs,
e.g:
– In Foursquare, view friends of an individual but can
not view the check-ins of a specific user
– In Flickr, limit at 3600 queries per hour and per key

• Motivation
– contribution-focused data may require:
o acquisition of specific devices (e.g. sensors)
o more efforts

– for social network data
• Establishing and maintaining a network is a one motivation

Need for (further) motivation
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Challenges (3)
• Incompleteness due to limited quality control

• Location uncertainty due to:
– accuracy of the device used for location recording
– processing done at the crowdsourcing platform that
can filter or modify geographic information
– the credibility of the user generating the data who can
change geographic coordinates intentionally
– the difference between user and content locations
e.g. a Flickr photo showing Mount Everest with
coordinates on a another mountain
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Addressing the challenges (1)
• Collaborative filtering (CF) for addressing data sparsity
– commonly used in recommendation systems
– idea behind: similar users make ratings in a similar manner for
similar items.
similarity is determined between users and between items, a
prediction can be made to the rating of a user about future items
(Nakamura and Abe, 1998)

• Data pre-processing for addressing the uncertainty
– Filtering outlying data items and those of obviously wrong
locations or values
– density of contributions as one indicator of the level of
certainty
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Addressing the challenges (2)
• Integrating data from multiple sources for
addressing data representativeness,
incompleteness, and sparsity
₋ But addressing also the problems due to the
integration
e.g. Conflicting information solved by a voting strategy (Li
et al. 2013)

₋ Evaluate different integration approaches to
choose most effective and best performing
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Addressing the challenges (3)
• Implementing incentive mechanisms for addressing the
motivation challenge:
 Choose suitable incentive mechanisms from available
proposals (examples in Quinn and Bederson, 2011)

 Further examples:
₋ Crowd-sourcing platforms imparting reputation to
contributors indirectly

₋ Providing interesting applications based on contributed data
with additional features for contributors, and advertising
these features
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Conclusion
• Crowd-sourced data have a high potential to support
mobility analysis.
• However, several challenges need to be addressed.

• Our future work will concentrate on challenges related to
integrating data from multiple sources:
– Applying ontological modelling approaches for simplifying the
integration
– Integrating social network activities of a user from different
social platforms to fill the gap caused by using only one source
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Thank you for your attention

14

References (1)
• Li X, Dong XL, Lyons K, Meng W, Srivastava D. (2913) Truth finding on the
deep Web: is the problem solved? In: Proceedings of VLDB, Sept 2013
• Nakamura A, Abe N (1998) Collaborative Filtering Using Weighted Majority
Prediction Algorithms. In: Proceeding of the 15th International Conference
on Machine Learning, Madison Wisconsin, USA. ACM press, pp. 395-403.
• Quercia D, Schifanella R, Aiello LM (2014) The shortest path to happiness:
Recommending beautiful, quiet and happy routes in the city. In:
Proceedings of Hypertext and social media , ACM Press, 116 -125
• Quinn AJ, Bederson BB (2011) Human computation: a survey and taxonomy
of a growing field. In: Proceedings of the Annual Conference on Human
factors in computing systems (CHI ’11), pp. 1403–1412
• Sui D, Goodchild M (2011) The convergence of GIS and social media:
challenges for GIScience. International Journal of Geographical Information
Science, 25(11), 1737–1748

15

References (2)
• Tang KP, Lin J, Hong JI, Siewiorek DP, Sadeh N (2010) Rethinking
location sharing: exploring the implications of social-driven vs.
purpose-driven location sharing. In Proceedings of the 12th ACM
International Conference on Ubiquitous computing (Ubicomp ’10),
pp. 85–94
• Thakuriah P, Geers DG (2013) Transportation and Information
Trends in Technology and Policy. Springer, Berlin Heidelberg
• Zheng Y, Capra L, Wolfson O, Yang H (2014) Urban Computing:
concepts, methodologies, and applications. ACM Transaction on
Intelligent Systems and Technology, 5 (3)

16

