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/ Conventional Method

The sensor relocation method by the direct movement approach[1] is presented. This method moves the most redundant sensor directly to the
target coverage hole area. However, moving a sensor may create new holes in the left place. To heal this new hole, more sensors are necessary
to be moved. Moving the mobile sensor node directly to the destination is a probable answer. However, it may take longer time to complete the
coverage healing process in the WSN, since many sensors are sequentially involved in the relocation process. Therefore, coverage hole healing
algorithm should provide not only the total distance movements but also the faster relocation time with reduced complexity in the WSN. The
scheme in [1] is not energy and time efficient because of the longer distance and time-consuming relocation process in WSNs. In [2], an
optimal relocation algorithm for WSN nodes is presented by using genetic method. This method finds the minimum travelled distance for each
mobile sensor node. After finding the target position for each mobile node, all mobile sensor nodes will move to the desired position by using
shortest distance to achieve the maximum coverage in the WSN. One main issue of this algorithm is that it requires large amount of
Qmputation to achieve the minimum travelled distance for each mobile node.

[Abstract \

System Model
Location aware static and mobile
sensors are randomly deployed in
the initialization step. We assume
that there is no disturbance in the
movement of mobile sensor nodes.
The wireless sensor network (WSN)
area is divided by multiple square
grids known to the control station.
The variable transmission power is
used to communicate with the
control station.

Energy efficient
relocation  method  of
mobile sensor nodes is
presented to improve the
network lifetime  and
sensing coverage holes by
using the  threshold
distance and the residual
energy calculation.
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The best positions for each mobile nodes are calculated. The best position is the grid with the highest weight value to <>
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Simulation Results
700 .
Tablel. Simulation Parameters T | [—wereant _
WSN area (width X length) 20m X 20m | 100m X 100m iﬂ — Proposed Mmax=2 2
£ | —wmetoding2) s
£ 5
Number of static sensor nodes 16 | 500 Sa0 §,
= o
Number of mobile sensor nodes 8 I 100 30 ;
3
Maximum handling nodes M, 2and 8 I 2and 8 ézu— 4 §
a il
Starting threshold distance Dy, 4.5m I 4.5m %m - F
I =
Energy consumption of mobile node 27.96)/m | 27.96J/m ol i . . . » » o - = - = = - = o
Sensing radius 3m I 3m Hole Area% w.r.t Deployed Area Hole Area % w.r.t Deployed Area
Fig.4 Comparison of total distance movement in 400 sg-meters area. Fig.5 Comparison of total distance movement in 10000 sg-meters area.
Table.2 . Comparison of calculation time for relocation of hole healing case for each method.
100~ - 100 -
e om e (%) Percentage of hole area w.r.t WSN area 8 o — § w
for each method 2 z
(seconds) 2.1% 42% 6.4% 8.9% | 11.6% | 14.5% | 17.5% | 20% Y \f o 1
= PR
Method in [16] 0.0015 | 0.0021 | 0.0024 0.0027] 0.001 | 0.003 | 0.003 | 0.003 ‘é o ®
g e g, [rowssmecs
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Method in [17] 1.9534 | 2.0096 | 2.0097 2.0099) 2.011 | 2.015 | 2017 |2.017 3 i 1 § 407 | Proposed Mmax=8
Proposed M,,,,, =8 0.00142] 0.00144] 0.00159 | 0.0016] 0.0017] 0.00176} 0.00189) 0.0019 el B P o1 015 02 025 03 035 0s oss s
2 4 6 8 Hole ;’f;a % w:f Dep‘ey;‘; Area % 8 20 2 HoleArea % w.r.t Deployed Area
Proposed M, =2 0.00133) 0.001351 0.00138  0.0015| 0.0016 0.00166] 0.0017 ) 0.00178 Fig.6 Comparison of coverage improvement in 400 sq-meters area. Fig.7 Comparison of coverage improvement in 10000 sq-meters area.
—

3‘2%—% Aye Mon Htun, Maung Sann Maw and Iwao Sasase
Department of Information and Computer Science, Keio University

ayemon@sasase.ics.keio.ac.jp, sannmaw@ieee.org, sasase@ics.keio.ac.jp

Keio University



