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Guest Editorial
Special Issue on Mobile Crowd Sensing for IoT

T HE UBIQUITOUS sensor-rich mobile devices (e.g.,
smartphones, wearable devices, and smart vehicles) have

been playing an increasing important role in the evolution of
the Internet of Things (IoTs), which bridges the digital space
and physical space at a societal scale. Their powerful comput-
ing/communication capacities, huge population, and inherent
mobility make mobile-device networks a much more flexible
and cost-effective IoT solution than static sensor networks.
This promotes the emergence of a fast-growing citizen-centric
sensing paradigm, the mobile crowd sensing (MCS). As an evo-
lution of participatory sensing, MCS has two unique features:
1) it involves both implicit and explicit human participation and
2) MCS collects data from two user-participant data sources:
a) mobile social networks and b) mobile sensing. Various
categories of knowledge (e.g., location, personal and social
context, user feelings/opinions, traffic conditions, and pollu-
tion status) reported by smart device users are shared within
the social sphere, practitioners, health care providers, and utility
providers, enabling a broad range of applications and services
such as urban dynamics mining [2], public safety [3], and envi-
ronment monitoring [4]. Numerous research challenges arise
from the MCS paradigm including optimal task assignment,
incentive mechanism design, transient and hybrid networking,
data quality maintenance, privacy protection, and cross-space
data mining [1].

This JOURNAL’s Special Issue provides the opportunity for
researchers, practitioners, and application developers to review
and discuss the state-of-the-art and trends of MCS techniques
and applications or propose new solutions. Over the numer-
ous submissions, we have finally chosen four papers, the topic
of them ranges from task assignment, incentives, to privacy
protection.

The first paper “A Crowdsourcing Assignment Model Based
on Mobile Crowd Sensing in the Internet of Things” by An et al.
focuses on how to achieve credible crowdsensing task assign-
ment. A novel credible crowdsourcing assignment model is
proposed based on previous studies on social network analysis
and community detection. It uses the service quality factor, link
reliability factor, and region heat factor to assess user crowd-
sourcing preferences. Experiments based on simulations prove
the effectiveness of their model.

The second paper “A Survey of Incentive Techniques for
Mobile Crowd Sensing” by Jaimes et al. reviews a variety
of incentive mechanisms that motivate people to contribute
to MCS tasks. It first studies a set of design constraints for
MCS incentive mechanisms. These constrains are then used
as metrics to evaluate existing MCS incentive mechanisms and
determine their advantages and disadvantages. They also con-
tribute a taxonomy of MCS incentive mechanisms and show
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how current systems fit this taxonomy. Finally, the authors
discuss several challenges to be investigated in the future.

The third paper “Anonymity-Based Privacy-preserving Data
Reporting for Participatory Sensing” by Yao et al. proposes an
anonymous data reporting protocol for crowd sensing. The pro-
tocol consists of two stages: 1) slot reservation and 2) message
submission. The aim is to break the link between the data and
participants to protect user privacy. Both theoretical analysis
and experiments are conducted to validate the efficiency and
usefulness of the protocol.

The fourth paper “Profiling Wireless Resource Usage for
Mobile Apps via Crowdsourcing-Based Network Analytics”
by Ouyang and Yan presents AppWiR, a crowdsourcing sys-
tem that collects application behavior information from smart-
phones and mines varied indicators in different network layers.
A two-layer causal relationship among application behaviors,
network traffics, and network resources is built, based on which
a prediction model for network resource usage, is proposed.
Experiments over real-world collected data prove the usefulness
of their system.

In concluding this guest editorial, we would like to address
our special thanks to Dr. Chonggang Wang, the Editor-in-Chief
of this JOURNAL for his great support and effort throughout
the whole publication process of this special issue. We are also
grateful to all the authors for submitting their papers and the
reviewers for their professional and timely work in making it
possible to publish this Special Issue.

BIN GUO, Guest Editor
School of Computer Science
Northwestern Polytechnical University
Xi’an 710072, China

SHUSEN YANG, Guest Editor
Department of Electrical Engineering and Electronics
University of Liverpool
Liverpool L69 3GJ, U.K.

JANNE LINDQVIST, Guest Editor
Department of Electrical and Computer Engineering
Rutgers University
Piscataway, NJ 08854-8058 USA

XING XIE, Guest Editor
Microsoft Research
Beijing 100080, China

RAGHU K. GANTI, Guest Editor
IBM T. J. Watson Research Center
Yorktown Heights, NY 10598 USA

2327-4662 © 2015 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.



356 IEEE INTERNET OF THINGS JOURNAL, VOL. 2, NO. 5, OCTOBER 2015

REFERENCES

[1] B. Guo et al., “Mobile crowd sensing and computing: The review of
an emerging human-powered sensing paradigm,” ACM Comput. Surv.,
vol. 48, no. 1, pp. 1–31, 2015.

[2] N. Lathia et al., “Smartphones for large-scale behavior change inter-
ventions,” IEEE Perv. Comput., vol. 12, no. 3, pp. 66–73, Jul./Sep.
2013.

[3] R. Lee, S. Wakamiya, and K. Sumiya, “Discovery of unusual regional
social activities using geo-tagged microblogs,” World Wide Web, vol. 14,
no. 4, pp. 321–349, 2011.

[4] D. Zhang, H. Xiong, L. Wang, and G. Chen, “Crowdrecruiter: Selecting
participants for piggyback crowdsensing under probabilistic coverage
constraint,” in Proc. ACM UbiComp’14, 2014, pp. 703–714.

Bin Guo (M’06–SM’14) received the Ph.D. degree in computer science from Keio University,
Tokyo, Japan, in 2009.

He is a Professor with Northwestern Polytechnical University, Xi’an, China. From 2009 to 2011,
he was a Postdoctoral Researcher with the Institute TELECOM SudParis, Paris, France. He is the
Editor of Creating Personal, Social, and Urban Awareness through Pervasive Computing (IGI
Global, 2013). He has authored more than 90 scientific papers in referred journals, conferences,
and book chapters. His research interests include pervasive computing, mobile social networking,
and mobile crowd sensing.

Dr. Guo has served as an Associate Editor of the IEEE COMMUNICATIONS MAGAZINE,
the IEEE TRANSACTIONS ON HUMAN MACHINE SYSTEMS, and Personal and Ubiquitous
Computing. He is the Leading Guest Editor of the ACM Transactions on Intelligent Systems
and Technology (TIST) Special Issue on “Participatory Sensing and Crowd Intelligence,” and the
Springer Journal of Ambient Intelligence and Humanized Intelligence (JAIHC) Special Issue on

“From Digital Footprints to Social and Community Intelligence.” He has served as the General Chair of the IEEE UIC’15, the
IEEE SCI’14, the Program Chair of the IEEE UIC’13, ANT’14, the IEEE CIT’14, the Workshop Chair of iThings’13, and the
TPC member for a number of conferences. He was the recipient of the Best Paper Award of the IEEE CPSCom’13, AMT’12, and
GPC’12.

Shusen Yang (M’13) received the Ph.D. degree from Imperial College, London, U.K., in 2014.
He is currently a Lecturer (Assistant Professor) with the Department of Electrical Engineering

and Electronics, University of Liverpool, Liverpool, U.K., and an Honorary Research Fellow with
the Department of Computing, Imperial College. Before joining Liverpool University, he was a
Postdoctoral Research Associate with Intel Collaborative Research Institute (ICRI) for Sustainable
Connected Cites. His research interests include network optimization, mobile crowd systems,
Internet of Things, and cyber-physical systems.

Dr. Yang has served as a Guest Editor for IJDSN and the IEEE INTERNET OF THINGS

JOURNAL, a Program Vice-Chair of IEEE CIT’15, and a TPC member for a number of conferences.
He is a Member of the ACM.

Janne Lindqvist (M’06) received the M.Sc. and D.Sc. degrees in computer science and engi-
neering from the Helsinki University of Technology, Helsinki, Finland, in 2005 and 2009,
respectively.

He is an Assistant Professor of Electrical and Computer Engineering (ECE) and a Member of the
WINLAB, Rutgers University, New Brunswick, NJ, USA, where he directs the Rutgers Human–
Computer Interaction Laboratory. From 2011 to 2013, he was an Assistant Research Professor of
ECE at Rutgers University. Prior to Rutgers University, he was a Postdoctoral Researcher with the
Human–Computer Interaction Institute, School of Computer Science, Carnegie Mellon University,
Pittsburgh, PA, USA. He works at the intersection of human–computer interaction, mobile com-
puting, and security engineering. Before joining academia, he cofounded a wireless networks
company, Radionet, which was represented in 24 countries before being sold to Florida-based
Airspan Networks, in 2005. His work has been featured several times in IEEE Spectrum, MIT
Technology Review, Scientific American, Yahoo! News, NPR, WHYY Radio, and recently also in

Computerworld, Der Spiegel, London Times, International Business Times, Fortune, CBS Radio News, and over 300 other online
venues and print media around the world.

Mr. Lindqvist is a Professional Member of the AAAS and ACM. He was the recipient the Best Paper Award of MobiCom’12
and a Best Paper Nominee Award of UbiComp’14.



IEEE INTERNET OF THINGS JOURNAL, VOL. 2, NO. 5, OCTOBER 2015 357

Xing Xie (M’04–SM’09) received the B.S. and Ph.D. degrees in computer science from the
University of Science and Technology of China, Hefei, China, in 1996 and 2001, respectively.

He is currently a Senior Researcher with Microsoft Research Asia, Beijing, China, and a Guest
Ph.D. Advisor for the University of Science and Technology of China. He joined Microsoft
Research Asia in July 2001, working on spatial data mining, location-based services, social net-
works, and ubiquitous computing. During the past years, he has authored over 160 referred journal
and conference papers. He has more than 50 patents filed or granted.

Dr. Xie currently serves on the Editorial Boards of the ACM Transactions on Intelligent Systems
and Technology (TIST), Springer GeoInformatica, Elsevier Pervasive and Mobile Computing,
Journal of Location-Based Services, and Communications of the China Computer Federation
(CCCF). He was the Program Co-Chair of ACM UbiComp 2011, the 8th Chinese Pervasive
Computing Conference (PCC 2012), and the 12th International Conference on Ubiquitous
Intelligence and Computing (UIC 2015).

Raghu K. Ganti received the B.Tech. degree in computer science and engineering from the Indian
Institute of Technology Madras, Chennai, India, in 2003, and the M.S. and Ph.D. degrees in
computer science from the University of Illinois at Urbana–Champaign, Urbana, IL, USA, in 2010.

He is currently a Research Staff Member with the IBM T. J. Watson Research Center, Yorktown
Heights, NY, USA, where he is a member of the IT and Wireless Convergence Department. His
research interests include wireless sensor networks, privacy, data mining, and cloud computing.

Dr. Ganti was the recipient of the Siebel Scholar Fellowship, Class of 2010.


