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Sensor Deployment Simulator for Designing Sensor Fields

Oh-Heum Kwonf, Ha-Joo SongH

ABSTRACT

Node deployment is one of the important problems in achieving good quality of service in wireless
sensor network. The purpose of this paper is to develop an interactive system that supports user’s decision
makings in designing sensor fields. The system provides grid-based initial deployment algorithm
supporting three types of node deployment pattern, area—fill, path-cover, and barrier-cover deployment
pattern. After initial deployment, an iterative refinement algorithm can be applied, which takes care of
the irregularity of the deployment area and the heterogeneity of sensors. The proposed system helps
users to effectively deploy nodes in the sensor field, analyse the detection performance of the deployment,
and perform network simulations. The developed system can be utilized as a part of the development
environment of the surveillance sensor network system.

Key words: Surveillance(ZFA] A Z), Sensor network(AlA WE =), Simulator(A] &3] ©]€]), Sensor
deployment(Al A wj x])
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2 Deployment Control =3
Initial Deployment  [J] stepwise &% W
Mode type: | Noda Typa & Y]
Deployment type: [hrea—FilI Y]
- Choose pattern: | haxagonal i-tj
- Preferred distance (m): 70 |
- Default sensor orientation: 0
M.i-slc .
Manually Add Node - e
Evaluate Deployment | Eval
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2 Static Analysis -

Connectivity Analysis =
L_J Incorporate channel interference
[+/] Display edges on map
[+] Flow analysis from 0|t N
.

Coverage Analysis

Analysis Type: Path Coverage b4
1. Target type: Armed Human |
2. Target speed (m/s) 1]

3. sampling period {sech 5
Automatic [
5. Alarming policy: k-Consecutive |
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4. Sensitivity Level:
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Talse alirm poshahility reches 529 in 85 minutcs

2112 A2 HeE|X| 24 Zole| Alzst of

424 MEYA A EHIA

Hi 2 E == 5o gl WEYI AlEH oIS
A 1 A ofyHol e FE = A Z}ts}st
T 7155 A3 AE, oWIE Y2E 81l A
T gl efymro]dS Bl AlE# el A3
H4 & A ZEste] A)F g

T AY Z2AL 2w %iéF% g HH



364 ZE|D|C|0fEtE] ==X M16H HM35(2013.3)

Aol el A&tk ¥ AA ge
NHel 7o B4 thedt 2k 3, 25 B8
& 750l F7HE 5 UL PP PEE T
shedeh A8E AMe) S A T2 s B
49 gES BT 99 Roln] ABH 4
2 B3 4354 YU o€ FF ASHA AF
g B34 BAEolod FAolY, 1 AR #

>
[»
i)
lo
4
o
%
o
i

e sol2g ATFoRN AHEae] WIS 3
sl

B AT AAHE BA 71EW v} o] A
=2 A 20) walgo] AA] AY dolEe] 275}
A& A B Holtk oA £ ATE B3| A%
A Azge) B4 Anst A4 A5k Yol
Aol BxFol 922 Elshv FF ol B nrh
2e 77 492 Aol

0t

P

A0
o

[1] P. Cai, L. Hou, Y. Shi, and Y. Shen, “Optimal
Base- in Two-Tiered
Wireless Sensor Networks,” /EEE Transac-
tions on Mobile Computing, Vol. 4, No. 5, pp.
458-473, 2005.

[2] X. Cheng, D. Du, L. Wang, and L. Xu, “Relay

Sensor Placement in Wireless Sensor Net-

Station Locations

works,” IEEE Transactions on Computers,
Vol. 56, No. 1, pp. 134-138, 2007.

[3]1S.S. Dhillon and K. Chakrabarty, “Sensor
Placement for Effective Coverage and
Surveillance in Distributed Sensor Networks,”
Proc. IEEE Wireless Communications and
Networking Conference, pp. 1609-1614, 2003.

[4] A. Efrat, S. Har-Peled, and ].S.B. Mitchell,
“Approximation Algorithm for Two Optimal
Location Problems in Sensor Networks,”
Proc. the 3rd International Conference on
Broadband Communications, Networks and

Systems, pp. 714-723, 2005.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

S.R. Grandham, M. Dawande, R. Prakash, and
S. Venkatesan, “Energy Efficient Schemes for
Wireless Sensor Networks with Multiple
Mobile Base Stations,” Proc. the IEEE
Globecom, pp. 377-381, 2003.

M. Younis and Kemal Akkaya, “Strategies
Node
Wireless Sensor Networks: A Survey,” Ad
Hoc Networks, Vol. 6, Issue 4, pp. 621-655,
2008.

o|71%, A%, “lyA && AfxAs 713l
AX MEAZ ZUEHE Al2E 73 e
tojgs]=wA, #1348, #A|1&, pp. 10-16,
2010.

Y. Zou and K. Chakrabarty,
Deployment and Target Localization based on
Virtual Forces,” Proc. IEEE INFOCOM, pp.
1293-1303, 2003.

Y. Zou, K. Chakrabarty, “Sensor Deployment
and Target Localization in Distributed Sensor
Networks,” Transactions on IEEE Embedded
Computing Systems, Vol. 3, No. 1, pp. 61-91,
2004.

S. Ferrari and Guoxian Zhang, “Probabilistic

and Techniques for Placement in

“Sensor

Track Coverage in Cooperative Sensor Net—
works,” IEEE Transactions on Systems,
Man, and Cybernetics, Vol. 4, No. 6, pp.
1492-1504, 2010.

S. Meguerdichian, F. Koushanfar, G. Qu, and
M. Potkonjak, “Exposure in wireless ad-hoc
sensor networks,” Proc. the 7th Annual
Mobile
Computing and Networking, Mobicom0I, pp.
139-150, 2001.

S. Meguerdichian, F. Koushanfar, M. Potkon-
jak, and M.B Srivastava, Coverage Problems
in Wireless Ad-Hoc
INFOCOM, pp. 1380-1387, 2001.

G. Veltri, Q. Huang, G. Qu, and M. Potkonjak,
Exposure Path

International Conférence on

Sensor Networks,

“Minimal and Maximal

Algorithms for Wireless Embedded Sensor
the Ist International

Networks,” Proc.



[14]

[15]

[16]

Conference on Embedded Networked Sensor
Systems, pp. 40-50. 2003.

A. Howard and M. Mataric, “G. Sukhatme,
Mobile Sensor Network Deployment using
Potential Fields: A Distributed Scalable
Solution to the Area Coverage Problem,”
Proc. the 6th International Symposium on
Distributed Autonomous Robotic Systems,
pp. 299-308, 2002.

T. Cox and M. Cox, Multidimensional
Scaling, ?nd Edition, Chapman & Hall, Boca
Raton, 2001.

A. Boulis, Castalia: A Simulator for Wireless
Sensor Networks and Body Area Networks,
NICTA, v.2.3, 2011.

MM Z= MAZ 25t BIX| A|Z8|0|E 365

19883 A gtistn AFE T

19919 KAIST 2418}
(&34 A

1996@ KAIST ZHibsty &
(F3tarAL

19979 ~ A FAT S wp

TRk GaElF A 2 B4, 74 A vESZ

Z%
=

19933 A gista 75 et

1995 A-goistn dig
BEeta 29 (33

20019 A-&ujgta oj skl
AFEFAR 29 (
L)

2003 89 FololE| Y »7

20039 9€ ~dA FA st ng

FA Rk go|eu|o] 2 Al2~¥l RFID/USN

;’;n\}i
=

rNJ

]

of
N



