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Location Estimation of Wireless Sensor Networks using Spring-Relaxation Technique for

Multi-Hop Transmission
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ABSTRACT
At present, the method to identify the sensor node on wireless sensor network (IEEE 802.15.4) is widely
used in industries, domestic animal raising and so on. However, the management of a large network can be
complicated when identifying the node location. This research studies how to estimate node location by using spring
relaxation for analyzing the efficiency of sending back node position data to database server and showing the node
position on applied program especially in the area not covered by Beacon node. We found that the error is

approximately 5.05 meters.

~

o_o o S o A 1 < 413
AaINEY: adsasuanadsu Lﬂiﬂﬂﬂﬂl“ﬁuL%ﬂﬁqﬁﬁWU

Key Words: Spring relaxation, Wireless sensor network

*1infny nangasImInssumansumiadia @113 TuANRAADS AN IAINTIUMAnT UMIING BBV ULAL

** 919158 MIATVININTTUADNANADS ANLIMINTTUMIARNT AHMITNFEVO LAY

202



@

o
GRC13

% Graduate Research Conference

NN

= 1

A ] < I Y
150U F X5 13a18 Ao NQUUDY
Ia I a o o v 9 Y
ginsaidtannselindnauisosudsdoyanun 'l
1 @ Y Yy A a I3 A
mesznienuld lasldaauingvunaan g
' Y
TdwarnuaznuuiIsd(Frdo, 2554) aromqil
A ] < I ¥ 2 o EPEL
inseeFUres 15 aedagminnlszgna 14 uau
Mua1ae 1iedsANNazaInuazANlasaiy
@ 1 <3 v W
T¥duuyud 1wy 1duwses fadasinsiduues
#Wale A5 UMITINIUVBUATEIINT ATINEDL
2 9 ~ =~ S Y &
anmaanaden TuusnANNYBININEINILAL 01
<3| @ al A o
Wuduasieldanisarugunis 1latall Snun
gungliioaandsaiu nienisaaniudad
I Y
gumIUe 1uau
Y] ] <3
tgtiuginsalindovoduyes 13ee 1o
] 4
M3 1¥auedauniviatonazis I ALY
[l < o ¥ '
9819590139 A9 UNQN IETF 6lowpan group (Zach &
Bormann, 2009) RN CLEI Y IPv6 over low power
, E A o Y a
wireless area networks (6LOWPAN) YUUUNDUIUDA
Yo A ] <3 I ¥ '
Y09 IPv6 W lFnuns ovredumes 15a1eTavagun

a s s o g
uurnanelnsal muwai"l%'mﬂmmuﬁ}m

a

1
@ =

A oA Y a ] Y A
fanodoa1snuUIzUUN1Y duaesiiuald wso
A 1 AQY o o £ v
w3ou1en lynasudl uazlys luaauazuyy o
a 1 d' @ Y = 12
Aadedeasiuld uazlianuauisalumssessy

v Y
MIVIIIAINIT NNV UYD 91U Tualums
afrunsevievuialvgla

MINTINDITANDUEMT A3 1UAT 018U UA
TR Ao Y dy A v
Tngy FausuauTuauing uazlglununniiens
v ] Y
NIWAMUved Tuas u TuaNHuI U anad
WIONTIUFUNWMTIAUNIBIToYaIHIU Tua
I 1 ~ 4
Tarthe vifluilsz Teminednaluquauaszuuiive
o a 4 o a a
sz ruazlsuvlyalszansniwvesssuu
) 19 v a = A a
tazAemadaveyaunuiange Nl Tuaidenie
] < ]
wazldaululd Tuatszamsanudunalnyld
[ A o Y A ] @ 1 9
04 Tagan Tudialdinsevisdansasodetoya

nauwda gauaszuy lAmuay

203

PMO7-2

E4
av A

nuaTeiansni lllsygad s uau

1 ]
a 1 1A

A Yo y v a a 7w
auq lasannanuviedu Tasaaduigesiann
Aoamsiiuidn dldamisonsiwdmmiwesluai
Hoguaz Tuammundunlmiluszuuid lasazan
Y

unanuiliuaueITNsszyAmualag
o wa o & s d ad R 1 g o
oa TuliAve IR ud UKo SIIANSATIAIT oY aL LU
a v S
AgouAIPY6 tazuaasnauu TUsunsulszgnan
. X
WAy

= a v 4' d‘ Y

nguuazaIdeiineives
1. IEEE 802.15.4
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IEEE 802.15.4 §3gn1i1 1114 lusu physical

layer (PHY) 8¢ data link layer (DLL) ¥®4¥i918¢)
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2. Path loss model
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13197 1 Path Loss Exponent

Environment Path Loss Exponent, n
Free space 2

Urban area cellular 2.7-3.5
Shadowed urban cellular 3-5

In building line-of-sight 1.6-1.8
Obstructed in building 4-6
Obstructed in factories 2-3
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3. Localization Using Spring-Relaxation
Technique
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5. 911398 An RSS-comparison Based

Localization in Wireless Sensor Networks
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6. 914208 Location Estimation in Wireless
Sensor Networks Using Spring-Relaxation
Technique
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