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Energy-efficient Data Gathering Scheme Based on Compressive Sensing in

Wireless Sensor Networks

LI Peng'? WANG Jian-Xin' DING Chang-Song?

Abstract Reliable and energy-efficient data gathering is a key problem in the application of wireless sensor networks
(WSN). However, due to the high failure rate of wireless communication link, limited resource and severe environment,
the network easily generates the packet loss problem, which makes the existing data gathering methods fail to meet the
requirements of high-accuracy and low-energy consumption at the same time. To solve this problem, an energy-efficient
data gathering scheme based on compressive sensing is proposed in this paper. It is divided into the two steps: the
data processing of nodes and the data gathering path optimization. The sparse matrix based on the exponential kernel
function is firstly designed for sparse processing of sensed data. Then considering both the energy consumption and
reliability of data transmission, a measurement matrix is constructed by using the idea of block matrix, which combines
the unit matrix and the check matrix of quasi cyclic low density parity check (LDPC) code. It is proved that the restricted
isometry property (RIP) is satisfied between the sparse matrix and the measurement matrix. Finally, the data gathering
path-optimization problem is modeled as the Hamilton loop problem, and a path optimization algorithm based on the tree
decomposition is proposed to solve this problem. Simulation results show that the proposed scheme can still guarantee
the high-accuracy of data gathering in the case of packet losses. Compared with the other data gathering schemes, the
proposed scheme has better performance in terms of the data reconstruction error and energy consumption.
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error, energy consumption
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