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Abstract: Recently, large scale wireless sensor networks are aimed to apply to environmental monitoring
system. The monitoring system requires the location where data is monitored. The conventional location
estimation method, is GPS, however GPS is suitable for wireless sensor network because of its cost and power
consumption. Therefore, many location estimation methods without GPS are proposed. However, they need
an arranged space using a large number of anchor nodes whose locations are well known, or they need advance
information such as information on radio conditions in the space. Furthermore, some localization assume
the use of advanced distance measurements, such as TOA and TDOA, to achieve high accuracy in estimat-
ing locations, but these advanced distance measurement schemes cannot be used for ordinary sensor node
systems. To resolve these problems, we propose Self-Organizing localization for wireless sensor networks.
The proposed localization applies Self-Organizing Maps to localization, and needs no distance measurement
scheme and needs no advance information on a space, and can estimate node location with accuracy. In this
paper, the algorithm and communication process of the proposed localization is described, and its accuracy
is shown.
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Fig. 1 Input vector and correction vector by neighbor node.
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Fig. 2 Positional correction with 2 hop neighborhood node 1.
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Fig. 3 Positional correction with 2 hop neighborhood node 2.

EHEL, KDL BBIENZ MLVEARTS (X 3).

V(1) = w; (1) —wi(t) + dfj 9 (w;(t) —wi(t) (3)
djk(t)
FROBERZ LV @) 25, ko XS IRETH

EEHRO B 21T .

Ul
wi(t) + ai(t) (V“} +§:Vm’)

t<rTt (4)
wilt) + oa () - V1 (1)

t>T
ERXO 7 MBI & FEEREE 2 B L 72 b AR a UL
PORFTREICE S RO YO EZ HEB~BITT S
R LEMO L EWETth s, U I, /- Fio 2k
&/—bﬁf%é 72, oi(t) IFtMHOBIERD ) — F

DFHRBBTHY, ROLH%b. XK (B)HhonlE,

Eﬁﬁhmwwmﬁmﬁféa

ai(t) =n-ai(t—1)(0<n<1) ()

[Step.3] BIEIDWLEE /) — FAORA EEREAE D S —E
IR, BIE S 7o E CALE % & TR & 1 R % o
B — FABET B, 22T MR & E, e
UPRBAAIE R E Lo — 2 DB CTH 5. 72721, _EH
RTIE, Fv )TV AL THRESTHETF—% Y V&
DIGEMELREEZFIH LAy T =2 D 57 4 v 71K
RHEPL, 280y MR ZHIGIT 27280, 2445 BFE O flH
ZiToTWw5 [13]. ZONEHR%EH2/ — F2¥ Step.2 % Ffii
5.

LD Step.2 B8 XU Step.3 Z#E YKL, Ay FT—7
NRBYEZHEET LI LT, £/ — FAFHCOME % HEE
5.

3.2 /— RAEMRREIC L 3 RBHEMIEDEIL

AR T, &/ — FORMERFHRE 2 — N OB
MrEETLIET, /- FEHOMEZRIZ bz
BIETAMEEZMEY R L TWE, FRlOMBE ) K5 2
T, BRI A Y T =2 &R0 MR VR L,

1777



BB FREHNEE Vol.53 No.7 1774-1782 (July 2012)

1REfE/—F

2REH/—F

B4 4vb7—=2bRaY ETOMER-R
Fig. 4 Relative location on the network topology.

A E R RO A, T2, AN, 7o — S

2 HDOBEICBWTCOMMMELFHTE, 5612, TV

B = FBWEAICBW T A Y VL Ru Yok

M AHBTE 5.

Lo, BT — PRI 734 2 OFH % fife &
LCWa7d, AR=ZA7) —(IEHEDOEN %Wz S %
V., Lo T, BEFRTIE, A=A 7Y —frEHE
DEM G723 720, BEAFIC LT/ — PRI TN A
AERREETHHREIT) . TOFICEDE, 1 REE
J— FE O T RTH /) — FT—EHICKETS. =
TTW ) —E M & E, A WL ER BAR IR | 2 2B
ENDERIEEE d. Th D, 1RE6 7 — FHE O @R
d  \Z—FMTH D720, 2005/ — FHROEHENE 1 KT
B/ — FHOH#L Y LT REL LD, Lo, 1
R ) — RE 2R ) —ReDAy T —2 bRy
FCOMMMERRICPEIIEL 2N (B4). ZOF
YRR d. & 45/ — FOMRMLEEHEZ SOM @A L, $ v
NI —2 NRUYERETS. £/, Ay M7 —27 MERO
ORI, xS R ERERO AT FIH T IL L
Wiz T v J ) — N OREGRIZH I E e L &
119. 20k, 7o/ — FiEHx Fv 7oA wiEsse
X, AXHLE F A A R B

W7 NA ZAZFA L2 VEG, 1REE/ —FE 2K
TfE 7 — 8 & O AL ERIRO A DFIH T RECTdH 5 72
B, K/ —FIZBWT, COBBREUTO L) ITHEHT 5.
o EHEEMHEDOMIIERETIX, 2056/ — 2w

TS A RIS 5.

o 2ifE/ — FaHWVIASIEMI O T %8z 72
%y, WEERIRICTIED D B 6 O BN IEIEL
AT .

o PIEHETWMILIZBNT, FEHEK a2/ NS R, I
EHEE 7 IV TV R LHPERITE D 7B BRI o
TIEZWRAL, TEL-MRO I b0 — N
MM E L2 6, BRI P Re Y s
B LB 2 AT 5.

BIEALEE 24T ) BIER 2 FVIZK 2, B3 B LU (2),

(3) TRLZDDEMMAT A, 72721, #£%)7\ClE, B

TR LT 7zim K MBEHE d;;(t) 2 BAEZICRE Lo

© 2012 Information Processing Society of Japan

B d. &35, ALEHEEREOINBERICBIT S 2R

W/ — FEAWABIEE T, 318 CHMA L %

FIALTwA, EHFNTIREBEHFRNERLY, EffEh/ —

FRIBEEEG R 72 <, SRRk d. 12 X B AR 7% A R
FROBRDBFIHAEETH L. L7zh > T, —EHFRXTIE,
5/ — Fo bR VEHR (1 REE/ — F& 2 K08/ —
FOMX M ERR) (SEHT 5. BEAATIE, Wk
DI 2 I/ — FI X BB % 5 L T izas,
RFHATIE, MR TR S — FE ORI
BB CTH L HHEHHOTFE (K 3 1IRTHER) 55
BE, 2k — FICL2BIERIEEZITS. Ll
QHE ) — NICX 2 HEFIIFOERDPIKE VD, Fv
T — 7 SRCTHEBICERT S &, BIULIESIRE L, &
7 IRRED & TelE L 72 IRRECINR 4. Sz iphl+ 572
O, RFEHATIE, BEEELESE L CHEERIR O 5 % #ERR
TEBEICOM 2 KEE ) — I X BB %2 F 5 L
TWh,

HIR DEINA 22 1 KIEEE ) — N5 & 2 K/ — R
HrHWIMEBLEYEELLEEICBVTY, 10065
J = R & 2X506 7 — F & DORRE SN IEHD S M EHEE
WM AT TWh72D, v FT—7 bR Y % EMEICHE
HTELWr—2b5Hb. TOXI r—A%EHT 57
O, fFEFATRUTOFIETAY 7 =27 M REYOH
Haxmafr7 5.

o NLEHEE LI AN ACIREE (8 B cu(t) 52 DH
EDUT) 2% o 72 B RECREBERIF O F G O %E % BldA
T 5.

o HHEERIKIDOFIEDHETIE, MEHEMEIT LI, 1
JEE ) — FE O 2 K556/ — FE & oo
%479 .

o HHHEHIKIDOFIEDFA LTV A L H S NG, &
J = M L E e LB O AT 2 @A 5 2 v
-V EREETA.

o Avt—TVERZELLEE /- N, BHOFEEH
Boat) 2 HMED VIR L, (B % AT
T 5.

T 7z, MEHEELEOFBITHE IS TOoX 2 Hv 5.
712

o7 <9 (6)

I, EEROOFBROHNERT-oTwE ) — Fill
B FEOFERE, NP2, FEOHERO 2 KK
B/ — FEHWALEHRERE, 013, RAEIHERIET
H5.

PEAIESE (4], [14], [15] £V, SOM @+ 52 & TZ
DEBIEMEERTEL I LIIRENTVWD, $72, X
ik [15] T, SOM #HWwThy b7 =27 bR V%2 HH
TELILLRLTVE, Doz ehs, #EHFRXD

1778



BB FREHNEE Vol.53 No.7 1774-1782 (July 2012)

YRTNT) XLHFEHTH L% 61E, BEHR & HIC,
Ay PT—=7 MR VOB EHHTELE RS
NAH. Lo, @R d, A CRE SNz—ElT
HhHizH, BHIN/IAY VT =7 bROVIEA) Y F
DAY NI =7 "RAJEBFATr—NVPERLELEEZD.
L7zhoC, MEFTAODYUBRTNT) XLPHFHTH S &
VI HIHRICBWT, BEFRICIVBIHINL ALY PT—
7 MROVIEA)TFIV RO DI L THBPIETH B &

RETH. TOREICHEDE, 7o/ — FEHREH 2

2ET, HHEINAY NT—=2 PROVIZEBIFS /- F

MEMRA DT OMBIC L )23l , MAHiE, BX0%

EEHEET 5.

e 2HDT VN ) — FEFWEEE, Tvh /  — Nl
ENEEEMEBICEDOE, BBEN/ Ay FT—2 b
ROVDORATr = VERHIEL, HxHiEzHEET 5.

¢ 3HDT UH /= FREHVIgE, T/ — Folf
ERLE E EMBEICHEDL T 74 YEBIZEY, e
B % A LB & R

2HDOT Hh )= Fefvags, () IORT AT —

WBIEAE r #FIHT 5.

dap
Do (7)
dap = |wa — wy|  dap = [Wy — W (8)

dp 37> H /7 —=Fa k7 rh/—FbBOHEESE, Dy,
BT A/ —=FabkT7oh /) —FbBOEFRHETHS. w,
X7 > Hh ) — FaOeEliE, W, 375/ —FaDE
MiETHL., X (7) TROLBIEMr 2R L, HEEME
EROLHIICEHTAILETHAY PT—2Z PR IDA
TS L,

. W;
w; = —

, 9)
REMEICE Y, &/ — FNiHEEMNEE LAY P -2 1
DAAAFALE A & FEIEA RS 2
3HOT UHh ) = FEHWEGE, Toh /) — NofEE
Mg w, LFEME W, ZHWT, ROLIIZT 714 V&
e RO L. XhDp, q, 7, s, ty, t, 3774 %
BHORTH 5.

Xo =pTa+qYa +ts Yo =120+ sYs + 1ty (10)
W, = (Xavya) Wq = (Iaaya) (11)
RKoOONIBE2S, &/ - FIBWTHENE w; &

RO EHZT 74 R LR, M, s, FATRE), o
WRE)) L, MAEOFHEAT ) LARERE o; Z2RD S,

Z; P q ta T
9 | = r s t Yi (12)
1 0 0 1 1

Wi = (24, 9:)  wi = (i, Ys) (13)
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Fig. 5 Similarity verification without anchor node.
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Fig. 6 Congruity verification two anchor nodes.
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Fig. 7 Location Estimate accuracy three anchor nodes.
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