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Abstract  In the Internet of Things, the quantification of social relations is the basis of mobile-
aware service, which involves many decision factors, such as time, space and behavior. Based on
social network theory, a new cognitive model for mobile nodes social relation in the Internet of
Things is proposed. Firstly, by reasoning and evaluating the complexity and uncertainty of social
relation from various angles, the social characteristics of mobile nodes are summarized. Then, we
would quantize the social relations of mobile nodes using location factor, interconnection factor,
service quality factor and feedback aggregation factor, so as to solve the shortcomings in these
quantitative models which are caused by the single decision factors and the limitation of the calcu-
lated results. Finally, the weight distribution is set up by information entropy and rough set the-
ory for these decision factors, which overcomes the shortage of traditional method,in which the
weight is set up by subjective manners and has poor dynamic adaptability. Simulation results

show that, cognitive model has better predictive accuracy and dynamic adaptability.

Keywords Internet of Things; mobile-awareness; social relation; cognitive model; decision fac-

tors; social networks; social computing
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The most important evolution for IoT is achieving the
closed loop process in physical world awareness, handling
and controlling, and constructing a new generation of intelli-
gent interconnected network that connects things-things,
things-human, and human-human in the real environment.
Comparing with traditional wireless sensor network, IoT
puts more attention on real-life environment in which people
are working and living, and makes the sense range more
wide. In addition, the auxiliary function of people in aware-
ness will help improving a new technical evolution of IoT.
Nowadays, human is not just consumers of information, but
also participants of date-aware, they can also be the provider
of awareness service. In the future, the networks constituted
by mobile equipments carried by people will be the main plat-
form of IoT. This network utilizes the mobile characteristic
of human to realize the environmental awareness to solve the
awareness-hole problem in sparse networks, and raise the
sense-serve quality of IoT.
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space complexity of human behavior could bring new techni-
cal challenges to the date-aware and date-transmit, for these
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way to carry out the research. In present researches, people
usually suppose that sense nodes trust each other, so they
can receive, transmit, and transport any information freely.
However, the real situation is: (1) Mobile nodes do not have
the pre-trust relationship between each other. A node would
only transmit the data and sensing request from its familiar
nodes and ignore the request and date from nodes which it
doesn’ t know; (2) With the development of technology.,
many micro-sensing devices can be embedded in mobile de-
vices such as mobile phone, PDA and others to timely get the
user interested information in the target area; (3) With the
presence of new mobile-sense equipment like mobile phone,
it seems possible to break through the confine of communica-
tion radius. As a result, the communication radius would be
widened obviously so that the distance between two nodes can
even be ignored.

As mentioned above, if a user wants to receive the infor-
mation about target areas, it is necessary to find out and
choose a mobile-aware node in this region to provide the
wanted awareness service. However, the most difficult prob-
lem is how to choose and find out mobile nodes, and then
make them interconnect with each others. In this paper, by
introducing correlation social network theory, we would ana-
lyze the social relation between mobile-aware nodes, mine
the social property and activity rules of nodes, and ultimately
improve the discovery efficiency of nodes in objective re-

gions, and increase the success ratio of awareness service.



