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A Cross-Space, Multi-Interaction-Based Dynamic Incentive Mechanism for
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Abstract  With the surge of varied crowdsensing systems, active user participation becomes a
crucial factor that determines whether a crowdsensing system can provide good service quality.
To encourage user participation in mobile crowd sensing, we propose a novel incentive mechanism
called CSII—a Cross-Space, multi-Interaction-based dynamic Incentive mechanism. CSII can
estimate the value of a task based on the sensing context and historical data. It then has multiple
interactions with both the task requester and potential contributors to dynamically adjust the
budget and select suitable people to form the worker group. Finally, the requester pays the workers
reward that they deserved based on their reputation and bids. Both online and offline data are
leveraged to estimate task value and user quality for a particular task. Experiments show that the
incentive mechanism can achieve good performance in terms of task completion rate, enthusiasm

and data quality, and so on.
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The emergence of crowd sensing service presents us
huge opportunities to publish tasks which can be performed
by large amount of participants. Whether there are adequate
users to participate is a critical influence on the quality of the
crowdsensing system. However, some factors like privacy
threat, smartphone power and 3G dataflow would hinder the
large-scale deployment of the crowdsensing system. To
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CHEN Hui-Hui, born in 1978, Ph. D. candidate. Her
research interests include pervasive computing and mobile
crowd sensing.

YU Zhi-Wen, born in 1977, Ph. D., professor. His
research interests include pervasive computing and social
sensing computing.

WU Wen-Le, born in 1990, M. S. His research interest
is pervasive computing.

ZHOU Xing-She, born in 1955, professor. His research

interests include embedded computing and pervasive computing.

Many works have been done on incentive mechanism for
crowdsensing systems. These works have well solved this
problem by proposing different algorithms. However, these
works do not consider the characteristics of crowd sensing:
spatio-temporal and user-centric. Given the characteristics,
we propose a novel incentive mechanism that is Cross-Space
multi-Interaction-based dynamic Incentive mechanism (CSID).
Two contributions about the CSII system are as follows.
Firstly, cross-space data about online and offline is merged to
select suitable workers to perform the sensing task. Secondly,
interactions between the entities in the system are considered
to improve the quality of sensing data. What’s more, in CSII
system, the sensing task is evaluated to get the value of the
task and the participants are evaluated in selecting suitable
workers with cross-space data. Given the quality of the sensing
data, the reputation of the workers is also involved. Hence,
CSII system can provide an effective incentive mechanism to

motivate participating and ensure the quality of sensing data.



