Accepted Manuscript

Sampling-based Selection-Decimation Deployment Approach for
Large-scale Wireless Sensor Networks

M.R. Senouci, H.E. Lehtihet

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

Please cite this article as: M.R. Senouci, H.E. Lehtihet, Sampling-based Selection-Decimation De-
ployment Approach for Large-scale Wireless Sensor Networks, Ad Hoc Networks (2018), doi:

S1570-8705(18)30070-2
10.1016/j.adhoc.2018.04.002
ADHOC 1657

Ad Hoc Networks

30 July 2017
28 February 2018
2 April 2018

10.1016/j.adhoc.2018.04.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and

all legal disclaimers that apply to the journal pertain.

e

etworks

Lﬁ\d Hoc



https://doi.org/10.1016/j.adhoc.2018.04.002
https://doi.org/10.1016/j.adhoc.2018.04.002

Sampling-based Selection-Decimation Deployment,
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Abstract

Large-scale is one of the main tendencies for futuredwireless sensor networks.
This paper considers the problem of deploying (very) large-scale wireless
sensor networks in a way that guarantees preférential ¢overage of a region of
interest. As this deployment problem is NP-comiplete, a weighted sampling
scheme matching the requested detection probabilities is adopted in order to
reduce the computation workload. The problem is then solved using a practi-
cal deployment approach based on a fast selection-decimation process that is
easy to implement. The performance of.the proposed approach is evaluated
through extensive simulations and compared to several other deployment
strategies. Results show thatuthe proposed approach fully satisfies the user
requirements, outperforms, existing algorithms in terms of deployment cost
while reducing dramatically the computation time. This reduction, which is
scenario-dependentsis at least one order of magnitude but may exceed four
orders of magnitude, in large-scale scenarios.

Keywords: Iarge-scale Wireless Sensor Networks, Deployment, Placement,
Coverage,/Sampling.

1. Introduction

Coyerage of a Region of Interest (Rol) has been one of the primary objec-
tives'Cconsidered by the community of researchers in Wireless Sensor Networks
(WSNs) [1, 2, 3]. Various types of deployment strategies (e.g. [4, 5, 6]) have
been proposed that also account for other relevant issues (such as connectiv-
ity, network lifespan, and k-coverage) which cannot be overlooked when de-
signing viable WSNs for real-life applications. These important issues are not
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