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Configuration Technique of Efficient Wireless Sensor Networks using
Node Relocation Algorithm
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Abstract  Wireless sensor networks are useful to various unmanned monitoring application such as monitoring
environments, surveillance system, unmanned space exploration, and so on. Due to the inappropriate placement of
sensor nodes, there are some problems, for example, low connectivity and high overlapped sensing area. These
problems can make it difficult for the data collection and lead to a waste of energy. In this paper, we propose a
node relocating method to resolve the inappropriate placement of sensor nodes. Given monitoring area, we place
sensor nodes randomly and find redundant nodes and move them to uncovered area. Through the simulation, We
show that the proposed method is viable and efficient compared with the existing randomly locating method.
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Fig. 1. Graph representation of monitoring area
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function significant_nodes()
SN = &
for every ipoint IP
covered_nodes := nodes covering IP
if covered_nodes = @
if covered_nodes N SN = &
men ‘= most covered nodes in covered_nodes
SN = SN U men
return SN
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Fig. 2. Sensor nodes(red circle), redundant nodes
(blue circle), interesting points of sensing
holes(small yellow circle), and the optimal
position of node for covering sensing hole

(black rectangle)
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procedure most_covered_position(UG)
for every redundant node N
if length of UG = 0
break # no more sensing hole
g = who_has_max_nodes(UG)
N.x, N.y = pos_covering_most_nodes(g)
covered_nodes = covered_nodes(N.x, N.y)
g.remove_nodes_from(covered_nodes)
g list = subgraphs(g)
UG = (UG - g) U g list
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Fig. 3. Sensor nodes and sensing holes after
relocating the redundant nodes
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Fig. 4. Uncovered points rate(%) by the grid size and

the number of nodes (sensing range = 15)
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Fig. 5. Uncovered points rate(%) by the grid size and
the sensing range (the number of sensor
nodes = 23)
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Fig. 6. Covered points rate(%) by the number of sensor
nodes (grid size = 5, sensing range = 15)

719 6914 Random #2492 A4 =8 wjx| 3
5w 4 A AW v]go]aL, Proposed= A9k 7] <]
ZAFolt) A wEo] 47t S E F UM BE A
B Bl go] Frtetel A A wet AFW a3 AA]
=EE ARZ 100x1000] X B F 28709 A4
=T e, a9 69 At 71 AE 2 267
w9 A AuAE Tl A HA o 25 A
5 4E F U5 s AT 5 Uk

glojdo] AHgH Iew FojfoR dEle
™ https://github.com/jyheo/pywsn/tree/2016iibc 14
gl 3 4 drk

V.2 &

o AA EYAE ANES RUHE 99

O] o 1
vht @ jRsheukel mhet 1 ge) Rk 1
AAE 2ol AR B ol uA 288 29
WA MENZLS] o] A ek
B mRoAE alx}z 93 A
2 By A

é

5:&
HUHruz

=

A

9y
=

_Er

k
o

£

A

=

Tud

10

]

=2

o

N

N

ot

O_|_4

o>

mlo[ rﬂ
oI

e

>
ofy
J
2

p= 1
tio
i
o
Y
:L
M
i)
fd
r__)‘:‘
o
ol
o
b
jaad

o

@ B
o
(o}

i

P

(o3

K=

ol\

ri{
>
n
o
v
iRt
PO{I
K2
o
o
woe

References

[1] Wang, Yu, and Chang-Hua Wu. "Robot-assisted
sensor network deployment and data collection.”
Computational Intelligence in Robotics and
Automation, 2007. CIRA 2007. International
Symposium on. IEEE, 2007.

DOL https://doi.org/10.1109/CIRA.2007.382919

[2] Wu, Jie, and Shuhui Yang. "SMART: a
scan-based movement-assisted sensor deployment
method in wireless sensor networks.” INFOCOM
2005. 24th Annual Joint Conference of the IEEE
Computer and  Communications
Proceedings IEEE. Vol. 4. IEEE, 2005.
DOL https://doi.org/10.1109/INFCOM.2005.1498518

[3] H Min, et al. “Rendezvous Node Selection in
Interworking of a Drone and Wireless Sensor

The Journal of The Institute of
Internet, Broadcasting and Communication 17.1
(2017): 167-172.

DOL https://doi.org/10.7236/JIIBC.2017.17.1.167

[4] Wang, Guiling, Guohong Cao, and Tom La Porta.
"Movement-assisted sensor deployment.” Mobile
Computing, IEEE Transactions on 56 (2006):
640-652.

DOL https://doi.org/10.1109/TMC.2006.80

[5] Fletcher, Greg, et al. "Randomized Robot-Assisted
Relocation of Sensors for Coverage Repair in
Wireless Sensor Networks.” VTC Fall. 2010.
DOL https://doi.org/10.1109/VETECF.2010.5594513

[6] Li, Xu, et al. "Randomized carrier-based sensor
relocation in wireless sensor and robot networks.”
Ad hoc networks 11.7 (2013): 1951-1962.

DOL https://doi.org/10.1016/j.adhoc.2012.06.007
[7] Corke, Peter, et al. "Deployment and connectivity

Societies.

Networks,”



Configuration Technique of Efficient Wireless Sensor Networks using Node Relocation Algorithm

repair of a sensor net with a flying robot.” 2

Experimental robotics IX. Springer Berlin
Heidelberg, 2006. 333-343.
DOL https://doi.org/10.1007/11552246_32

[8] Kang, Hyung-Seo, and In-Soo Koo. "Beacon node
based localization algorithm using received signal
strength (RSS) and path loss calibration for
wireless sensor networks.” The Journal of The
Institute  of Internet, Broadcasting and

Communication 11.1 (2011): 15-21.

PPN |

3 & 9(339)

5 A(R3)

L2008 et e
S,
L2049 SISt 1] AR S

BREL Q) (ulA}),
201690 ~ &A@ AEoieha FA5F

_W.L

* 20083 A-gdista
A(AD
<2014 Agigtal 7|7 5FE g
T E403Ah
« 20143 ~ dA ¢ ghd

= o~
2188k Zeulsg

% B oml shNTistm mufstaetTy| XIRnNY (5FY) et
So| AR FRATATIO XIUS WOl $HME 7| FATARIL

0l =22 2016HE ML (0|HEE}S!
| (N0.2016R1C1 B1015454) (

2E).

- 210 -




