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Research of Connectivity Parameters in Opportunistic Sensor Networks

SHU Jian GUO Kai LIU Qun LIU Lin-Lan

(Internet of Things Technology Institute , Nanchang Hangkong University, Nanchang 330063)

Abstract  There are many factors that make networks have sparse distribution, such as physical
constraints, cost considerations and node failure. Opportunistic sensor networks (OSNs) may be
split into some isolated regions when they sense the large-scale area. The network connectivity is
achieved by mobile nodes. It is a challenge how to study the OSNs connectivity in this scenario.
The study of OSNs connectivity parameters is the foundation of constructing connectivity model.
According to the features of OSNs, the OSNs 3-layered model was designed. The sub-network
message delivery success rate and sub-network message average delivery delay were defined as
OSNs connectivity metrics. The rationality and applicability of these metrics were verified by
simulation. The relationship between connectivity parameters and connectivity metrics was
analyzed. Factor analysis was employed to analyze the correlation of connectivity parameters so
that 4 connectivity parameters were extracted. The wavelet neural network based on particle
swarm optimization algorithm was employed to build an OSNs connectivity model via extracted
parameters so as to verify these parameters. The results of simulation and test bed show that the

extracted connectivity parameters are reasonable.
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This paper mainly studies the opportunistic sensor
networks (OSNs) connectivity parameters. There are few
detailed researches about the OSNs connectivity parameters
at home and abroad. According to the features of the OSNs,
the OSNs layered model is constructed. First, the network
connectivity metrics, such as sub-network message delivery
rate and sub-network average delivery delay, are defined,
based on the layered model. Second, the parameters that
affecting the network connectivity are discussed based on the
layered model. And the correlation of the connectivity
parameters is analyzed. At last, the wavelet neural network
is utilized to verify the connectivity parameters, and achieve
a OSNs connectivity model. The simulation results show
that the defined connectivity metrics can reflect the change

of network connectivity in the scenarios of RW-MBM,
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