P 5 pSwa ASub )3 (533l B poe Jalxs
03 pulid (5 S uua yaiine s3I L

T b jgain 97 JuSs Lblb wusg * 5,06 Lo oo

S Q‘)'GH ..\:>‘5 “SA)LM:‘ .bb] oEisls ‘Lg)'.‘ UL .lorﬁys\
Oyl G g ple olKisls (5 p saSails”

US>

aSed poe Job (Rl g S oS 65l 10 551 Bpan uile sS4 e e Ay Uy o hede
ez 9o Loyl sosls Jall b a5 ol 05,88 () Rume (baSud (ul )0 55 Spae Sl 50 Fio by, 3 (S ol
ad )0 55 Span b Jolf bl (G5l Span Gl b ablie lp (b 3l 0gd o0 4D 50 G55l b pan Slals
4 i sl 05k o0 HSBT 1) s oty (SBAK )3 (65531 B jro Jodoxi (o guas 13 iy Cunod £ 950 (3l Cansl (539 00
SNl 9SG 0ganles (5900 AT Julod [ a5 sla e Ll aod 53 (G551 B pan (liee Wlghs 45 (98 3925 (Sua ()
Sraseud )0 (S pao 6551 Jel slp ol 651 Lol clonds &l s o1 SR AU 53 (551 B pan Sl lp (Al
G > e $55 Span el sly Sl o DIl 4 dlie ol )3 Canlonids &l 08 pid (6 e g S S
3 ol Jderd (g 9 00,5 (gaiudiwd | 00 pid (g s 50 JUKew ool cCawsti (wlwl oo o Cawlonds iS00 4 00,0
20 Gl paigei (Jloj 8y95 2 )0 (655 Bpan ylime (wiares g s Glre,S )O cdwlxo g o plio Grasly 1O (S pan 55!
oS saiie dan 10 (555! Bpan dmslxo sly 2l Luly) arlodygl Jos 4 00, (5,5 pciine s A
G S it Sowe GBaSiul Aoy (2 1rb 4 Wilgi o0 oIl iload L)AL 53 (551 B pan i g S

NS (5550 SS (5555 B pan g 8,509, b od 2l

00 piud (GLrodld guozxd (85l Judoxd (855l (G950 1l (g Y Rumrr (s (2 yRow Al 1 gualS (45519

Energy Consumption Analysis based on Compressive

Sensing Model in Wireless Sensor Networks
Mohammad Reza Ghaderi*!, Vahid Tabataba Vakili?, Mansour Sheikhan?®
123Department of Electrical Engineering, Islamic Azad University, South Tehran Branch
2Department of Electrical Engineering, Iran University of Science and Technology

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 words: Wireless sensor network, Compressive sensing, Energy model, Compressive data gathering.
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(Figure-9): General structure of a sensor node
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(Figure-12): A route with h hop sensors in
CDG technique
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