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Abstract  On the basis of traditional transmission methods in wireless sensor networks, a vital
problem is that a center region near the sink will be created and the sensors in it require vast energy to
receive or relay data packages from other sensors. In this case, their own energy will rapidly be
exhausted. Recently, compressive sensing (CS) has been employed to reduce the number of data
transmissions and extend the lifetime of networks. This paper proposes an energy-efficient data
gathering approach based on regionalized compressive sensing (RCS). Firstly, the network is
randomly divided into smaller regions without the requirement for any specific relationships or
features among sensors in the same block. Subsequently, a center sensor for each region is elected
and is utilized to receive original readings of all other sensors in its region. Furthermore, CS is
implemented on each center sensor in individual region respectively. The regional measurement
matrix is given to generate regionalized samplings. Finally, the regional measurements in every
region are transported to the sink for reconstruction. To further guarantee the viability of our

approach, two issues related to practical applications are considered: (1) how to design an available
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regional measurement matrix, and (2) when the sampling procedure should be terminated.

Experimental results on a real-world dataset indicate that the proposed RCS outperforms the

existing methods in terms of efficiency, and the feasibility of the two issues in practice is also

verified.
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sor network; Internet of Things; Cyber-Physical System
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energy, and some special requirements also limit their universali-
ty in actual applications. To feature energy-efficient communica-
tions, compressive sensing (CS) has been utilized to extend the
lifetime of networks.

As CS has drawn more and more attention in WSNs,

however, it is still doubtful that whether this technique
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always outperforms traditional methods. Previous literatures
have demonstrated that in some cases, plain CS is not necessarily
better than non-CS schemes, due to the fact that edge nodes
cost more energy in CS than in non-CS,

In this paper, we propose a regionalized compressive
sensing technique for energy-efficient data gathering. The
basic idea is, the CS sampling procedure is carried out by
partitioning the topology the network. More specifically, the
network is firstly divided into several blocks in a random
manner without requiring any relationships (with respect to
spatial or temporal factors) or features (e. g. , data correlation)
among sensors. On top of that, center sensors of each region are
elected with randomization. Subsequently, CS is implemented in
cach region separately with its regional measurement matrix.
In detail, every center sensor collects data of the same region
and generates the weighted sums as part of samplings using
CS technique. Lastly, samplings in all regions are sent directly to
the sink for reconstruction. By doing this, the measuring
operation based on CS is executed by center sensors respectively.
Hence, the advantage of direct data transmission over plain
CS can be taken in each region, which makes our scheme
have a combined superiority for the entire network. Experi-

ments that examine different package parameters illustrate

that our RCS outperforms direct transmission, DCS, and the
mixed algorithm,.

To further improve out scheme, we address two practical
issues. One is that the design principle is proposed to reduce
storage space of regional center sensors and the number of data
transmissions. The other is that a sampling stop rule is
established to avoid unnecessary samplings.
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