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Abstract

Nowadays, wireless sensor networks (WSNs) have found many applications in a variety of topics. The
main purpose of these networks is to measure environmental phenomena and to send read data in multi-
hop paths to the sink to be exploited by users. The most important challenge in WSNs is to minimize
energy consumption in sensor batteries and increase network lifetime. One of the most important
techniques for reducing energy consumption in WSNs is the compressive sensing (CS) technique. CS
reduces network energy consumption by reducing data transmission in the network and increasing the
network lifetime. The use of CS technique in a WSN results in the production of different models of CS
signals. These models are based on spatial, temporal and spatiotemporal sensors readings. On the other
hand, in order to overcome the challenge of energy consumption, the exact recognition of energy
resources in the network is essential.
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Energy consumption in a sensor node can be divided into two parts: (a) the energy used for computing;
and (b) the energy consumed by the communication. The energy used for the computing consists of three
components: (a) sensor energy consumption (data reading), (b) background energy consumption, and (c)
energy consumption for processing. The power consumption of the communication includes the
following components: (a) energy consumption for data transmission, (b) energy consumption for data
receiving, (c) energy consumption for sending messages, and (d) energy consumption for receiving
messages. Hence, the existence of a model for analyzing energy consumption in a CS-based WSN is
necessary. Several models have been developed to analyze energy consumption in a WSN, but there is
not a complete model for analyzing energy consumption in a CS-based WSN.

In this paper, we study all energy consumption components mentioned above in a CS-based WSN
and present a complete model for energy consumption analysis. This model can optimize the design of
CS-based WSNs energy efficiency improvement approach. To evaluate the proposed model, we use this
model to analyze energy consumption in the compressive data gathering technique which is a CS-based
data aggregation method. Using this model can optimize the design of CS-based WSNSs.

Key wo rds: Wireless sensor network, Compressive sensing, Energy model, Compressive data gathering.
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(Figure-2): An example of data transmission in RDG form
in tree topology with 16 nodes
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2 Compressive Data Gathering
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(Figure-9): General structure of a sensor node
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(Figure-11): Proposed model for energy consumption analysis in CS-based WSNs
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(Figure-12): A route with h hop sensors in
CDG technique
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(Figure-15): Computation energy consumption in the route
when h=100 for various amounts of M,. in CDG technique
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lengths of route and M, = 5 in CDG technique
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