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Proposal of Terminal Self Location Estimation Method
to Consider Wireless Sensor Network Environment

SuoHEr OHNO, ™ Naorosur ADACHI
and YASUHISA TAKIZAWA 2

In ubiquitous computing, wireless sensor network is a key issue, and various
services with wireless sensor networks are investigated. In such service, the
location of the sensing data is important properties for them. The conventional
location estimation system is GPS, and it is a major system. But it is not
available in indoor. The other location estimation system is the fixed point
sensing with radio, but it need prepared space with large number of anchor
nodes. Therefore, the applied environment is restricted. To solve the problems,

we proposes the self-location estimation method to use SOM(Self Organizing
Maps). it has been shows that the it can estimate the precise location of sen-
sor nodes with the very small number of anchor nodes in comparison with the
conventional triangulation. However, this method has problems for evaluated
in consideration with the characteristics of wireless sensor networks. In this re-
port, we propose modified terminal self location estimation method to consider
wireless sensor networks. This method is reduce decrease in location estimation
accuracy to suppress packet loss by having considere wireless sensor networks,
and its result is reported.
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Fig.4 Positional correction with 2 hop

neighborhood node 1. neighborhood node 2.

dij(t) w

goooooooa V;l(t)DDDDDDDDDDDDDDDDDDDDDD
wi(t—|—1):

wi(t) + ai(t) - (VY (0 + " v )

w;(t) — wi(t) +

t<rT (4)
wi(t) + ait) - VI @)
t>T1
OO0 -r00000000D000000000000O0000O000O0000000O0000
000000000000000000000000000000«(t)0¢000000
0000:00000000000000000
a;(t) =

{ -1 0> Ei(t) = Ei(t = 1) &)
n-|ai(t —1)| otherwise

1 N;(t)
Bilt) = | 3 O (@0) — [ws(®) — w, 1)) 0

j=1

O00D00OE(#x)0¢t0000000000:00000000O00O0O0O0OOON,(t) O

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

ooo.0¢t00fdfjo00oooooopopooeoOOOoODOOOOODOOOOOOO
oobodnpOoOobOOOOoOOoOo
OStep 30 0000000000000 DOOO0O0ODOOOOODOOOOOODOOOO
000000000000 0000000000000000000000 Step.2000
ooo
000 Step.2000 Step.30000000000000000OO0OOO0OODOOOOO
oobooooobod
23 soMmOOOOOOOOOOOOOOOOOOOOO0O0O0O0o0no
oooooooooosoMOiOoOoOoOooOoUOoOoooOooooOoooooooooo
goooooodoooooooooooobooboouoooboOOoOooooDOboOoOooOoDboo
0000Y00000000000000000000000000000000000
00?2 0000000000000000000000000000000000000
gobooooobooooooooon
e JO00OO0OO0ODO 10x 1000000000
o JO000DOOOIDOOOODOOUODOOOLOOOODOOODOOO
e JO000OOOOODOOOOODOOOOOUDLOODOODLOOODOODLOOODOOOOODODO
oooooobooooobooo
e JO0O0ODODOOOOODDOODOOOOODDODOODOODOOODLODODOOODODDODO
od
e 0000 OOUIDDOOULODOULDOULODOOULODOOODLDOO
gooboooooobooooooboooooobooboooboboobboooDoboo
goooooooooobooooboooooooobooooooooooooooonoo
gbooooooboobooooobobooobooboooooooooooooboooonoo
gobodooboooooooboooooo
gobobooooooooobooooooooobooboboOoboOoOooooObooboooooboo
oboooobbooobooooooooooboooooOooo
e J0IUULUDUOUDOUUOCSMA/CAUUOUIEEES02.11b0 000
e JO00UO0OO0OOODOOOLDLOOOOOODLOOLDDOO
e JIDOIDOOIDDOOIDOOONDOODDOY000DOODOOOOOODOOD
ooo
ooooooooooooooobOooooooo soMOoOooOOOOOOO0O0O000on

Vol.2011-DPS-146 No.41
Vol.2011-CSEC-52 No.41
2011/3/11

gbobooboobooboooobooboboooboobooboboobobobooo
gbooboobooboboobooboboobooboobobobobbooboon
goboboobobooboobobooboboboobobobboobobobooon
gobooobobooooooooooboooooooboooobooooooooooon
goboboboboooooooobooooboboooooooboooooboooooooOoon
oboooooboobooooboboooooooobooobbooooboboobooOooobooOoo

3. 0 00O00Q0

bobooooboooooobooooOo0ooboOoOobOoOobOOoboboOobOOoOobDOoOboODbDOonn
000 20CSMA/CAO00O00O000OOOOUOUOOOUOODOUOODOUOO
ooboooobboooooooooon

e JO00O0OOODOOOOLODOOOOLOOOLODOOLODOOOOOODOOOODO

e JO0ODOOOOOOOSOMOOOODOOOOO
goboocooooooooobooooobooo

3.1 ODO0O0O0OO0oO0obOoooooooboooooboobooon
gobooooooooooooooooobooOooooooooboooooooooooon
gobooooooobooooooooboooooobOo boooboooboboooooooDo
O00OCSMA/CAODOU00O0O0OO0OOOOOOODOOOOOOOOOOOOOOOOO
gooooboooooooobooooboobooboboooooboooooobooooDoODbDoD
gooooooog
ooboooobooobooboooboobooooboobooboobobobooOooOoo
gobooboooobooboooboooobooooboooooooooboooboOooooon
oOooOoooosilocioooooo0oooooo0ooooooUooooo)0oo
goboooooooobooobobodoobbooowoooooooboooooooonn
goooooooooboooobodoobboooobooOoooooooboboOoaaboboOoonn
O0000000oU00oo0o0oDooo0ooooO CSMA/CADOOUOOOUOoOOoOO
gooooboobooooobooodoboobooobooooboOoobooboooOoOobOoOobOoDo
gooooboooooooobooboobooooobobOOoboOoboOo0ooooooDOOoOoOoooOooDon
goooboooooooobooooooboooooooboooooooooooDooooDbon
oobooooooooboocooooobooboooooOOoOobOo0oOoOoOoOobOboOobooOooo
gobooooooooboooooooboooooOoooooooobooOooboooon

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

0000000000000020000000000000000000000000
oooo
e 0000D00D00O0O0DNODNOODNOONNONDNONONDNONONNONDNONONDN0ONONODN
0ooooo
e« 0000D0ODO0DODOONOONDOONDNONDNONONDONONNONDNONONDNOONOONOOD
000000000000000000000000000000x00000000
0000000000000 00000000000000000000 »/2000
n0 (n00000000000D0)0000000000000
3.2 0000000000 SOMOOOOOOO0O
SOMOOOOOO0O0O000O00000O0000000000000000000000
(5) 00000 o(¢)00000000 (400 (5)00000000000000000
0000000000000000 o()0000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000SOMOOOOOO0O0O000000000000000000000
00000000000000000000000000000
000000000000000000310000000000000000000
000000000 () 0000000000000 SOMOODO00000000000
00000000000000000000

4. 00000

4.1 0000
gbobooooooobooooooobooooboooooooooooboooooooon
goooooooobooobooooodoooooooonoon soomx s00000000
ooooboooobooobooooooobooocooooo 3sgouoooooooooboo
goooobooodoooooodoooooooboooobooboOobobooboooooDoo
0000000 CSMA/CAUOUOOUOOOOOOO IEEE802.11b0 Wi-FilO 1Mbps O O
oooboooouoooobooooooobooooboOooboooboOoOooon 500m x 500
gobooooooboooobooooobooboooooooobobo2obb000b0bObo0oboboDOo
gobOoobOos0bobO0oOobOOoObOOODObO 20000000000 OO000ODOAO
00000000000 (00000 0D0U 20000000000 400000)00

Vol.2011-DPS-146 No.41
Vol.2011-CSEC-52 No.41
2011/3/11

0000000000000 0000D000000D00000000000000000On

0000000000000000000000 ThOADODOOOOOOOOODOOOO

0000 0000000000000 O0O0Oooo*o
00000000000000000000

e 10IDDDOIONODDOOODDOOONDDOOODOD

e 0IDODONDOONONOODONOOODOONOOONOOOODOOONDOONDOO®0O0
00000000 0ooo0on
0000000000000000000000000000000000000000

0000000000000000000000000000000000000000

O00000Erer0 0000000 NODODODODOOW, 000D 00000000000

w; 0000 ¢0000000000000000

N
1
- | = i (1)]2
Error = NE W — w; (¢)] (7
i=1

4.2 0000000000 SOMOOOOOOOO0O0O0O000O0
oooopooooooOoosoMOOO0OOOOooooooOOOoOoOO0oOoOs00000
ooooooobooooooooboooooboooboooobooboooobobooooboooooo
ooo0oOoOoOoooo sSsoMOOoooOooDOoOoOoOooooooOoOoOoOoOooooooDoooo
ooooooooo
osbo0bbooogooooobooobwoooooooooooboooooooDobo
goooobooooooooboooooobobooooooboooooDooDboDbDoo
gobodooooobodoooo oobb sooubooooooooog sooonon
gooboooooooooooooboooooboboooooooboooboooooon
goooboooboobooobooooboooodooboobooooboooobooooon
gooobooooooooboooooobooOoobOobobo00oobooOooooDOooOooooDoon
0Ot)0000000000O000000O0000O0O0O0O0UDOOODOOUOOOO
osoMO0O00O0ooOoO0o0oooOo0o00ooOo0oooooooooooooooog
0000000000000 00O000000U0O000D0U0000000 a(t)00OO
obobboeb0ObOOobOeUbbDOOOOOOOODOOOOOODOOOOOOOOOODOO
000 ) 0000000000000 O0O0O0OO0O0OUDUOODOOUDOUOOO
gboboooobooooobooooboboooboooooooooOoOoboboOobOoOoboOoDn

(© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

80

70

1

(=]
o

w
(=]

w
o

(3 15 i % b ek B 2F
Esy

r
(=]

[y
o

o

10 20 30 70 80

40 50
Z—FEE]
05 sSOMOOUOOOO0OUOOOOOODOOOOOOO
Fig.5 Change in location estimation accuracy with SOM algorithm control
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Fig.7 Relation between transmission system and error.
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