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An Autonomous Terminal Location Estimation
using Wireless Ad-hoc Network

YASUHISA TAKIZAWA," PETER DAvIs,t HISATO IWAIL,*
SADAO OBANAt and MAKOTO KAwATt

In ubiquitous computing environment which is composed of daily goods attached wireless
tag, one of the key issue is context-aware system which propose services based on human con-
text. In context-aware system, location information of ubiquitous objects is very important
context. In outdoor environment, we can obtain precise location information using GPS. How-
ever, indoor environment usually requires different kind of positioning system because GPS
signal is not available. To obtain location information in indoor environment, several indoor
positioning system have been researched. But these systems have problem for scalability and
flexibility, because these systems need completely configured space. To solve this problem, we
propose Personal-Sensing which is location sensing on movement, and estimate self-location.
In this report, we propose Personal-Sensing, and location estimation algorithm of Personal-
Sensing is described, furthermore performance characteristic of proposed algorithm is argued.
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Fig. 1 Construction of Personal-Sensing.
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Fig. 2 Construction of Self-Location Estimation
Function.
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Fig. 3 Propagation of Location Information by Neighbor

Node Communications.
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WIERE / — F OB CHZE X 2BIEL2EBIHT 5.

[Step 4]  HiRIDMEF; / — F O E HHREAZ 2>

o —ER B L w354, BEIhAKOALD

I % &R RE T ) — FABYE 5. 2ol

WA MG LTSEY; / — F23 [Step 3] 2T 5. SOM

TNTYRLIEIT S [Step 4] 1&, RETNLTY XA

i3z, 2ol e LT,

o I/ —FHEHEOTHMEZBIES 5121E, 8
%/ — FBOA =y —C@BfERIINT 5.,

o Ef#/ — FIZBIEL KOO EEEISL, 2
TUTEED W TERS 7 — P23 [Step 3] 2ET % 2
L3 SOM 72 XL [Step 4] ICHYT 3.

72OThH 5,

PLEIZX D, Step3 & Stepd Z#EbHiKL, /—F[]

THME &K D B DAL IR % TR A2 JR A I

192 eickh, &/ —FCHOMEZH#ET 2

3. Y Ial—v3 vl R

A TR AR 7 MR OB E RS ICBI L T S 2
L—yaViHiizfT o7, KETIE, Z20/REZN
1 & 2 HEAAG AL D PERBRFE IS D Tk 5.

3.1 FMEAE

Yial—vavEaEETLIIHID, 2y FT—
728M% 1.0 x 1.0 DFHI E L CERL, oz
J=FBIUOT7 VA= —FE I VT RICHE LRy
F7—2 bRUY—RERT L. F7, GiREIEE
itk BonsfiliT—5 iz 7 —%2 &40, A
TIFFHIl =9 —%2 %% %R L L, NLOS (Non-Line Of
Sight) =7 —3&FHRVbD LTS, FHll=J—IZIE
MO LTS, /= FBMBIEL Ko HANE%
Wil 7 — FABUS T 2 BRI, TXTouER/ — e
WEL UKo BOMEOEBERT-oERT 2. %

1A 270EL, %/ —FEICZE 300 A 2V fTo7:

B E R E OB E LTk, #EL-HCHK
[ EFEBED /) — FhiiEo 1 —7 Y v RO Z DR
ELT, ROXIICERL, EHEERE LIPS,

N
1 Z

Errave = \l N |W’L - wl(t)|2 (11)
1=1

L, NE7vh—/)—Fzah/ —F % Wik
) —F i DEBEOMETH 3.

i, YIal—TavORHERTIA=—FITEL
AR EE VT,

3.2 EE/—REENBHERE

AREITI, MEHEEEE LT — FEROMEIc->
W2,

M5ix, 7vh—/— 2, WETELEREE V2
(BEFEIN 2y b= EHDTRTD /) — FH W
CTHEBEETE M) , 2 — FEEEORERZE
0.01 DBAITBIT 23065/ — FBIT & Bz EfE s
DEALERT,

y Wi, 100 Y 2 2L —va v Z2EMEL, #
DOEHEERZDOTHME (DI, #HEETIERE) L L
7o, M 65003 X9 ICHEEP#EE (b o B
FER) VOEEE ) — RO Z B IChE, BT 5.
B — P60 2 %A 5 LHEEFHHREZ ) —F
MR OB AR EZ L ASOME E & %, HEE LD
0.1 # TH2HA%IEL K MEEENTELZDD (DL
W, IEffEE) £ LT, 2084 L 20BEa0HEF
i (DI, IEMRRRE) 222Ut —fA,
BAATERLTV S,

TINS5 k)T, B — FEBD VA
IEMRIEE D H o 2 H G 8~9 HTh D, RULFEER
BESNZE, Z 2T 300 YA 7L OHEENIE 12K
8 DLt/ — F & DEEREFRAEDVY (MLl ERAE
%) —FTHBZENTERVLD, THE/ —FED
FERAE DO Z AV 2) BT 28HELIDKREV
B, 20/ —FRMEELEMEZEEL, S5 A
T riE A AR R L CHREE 300 A 7 VOB AT L9
WKT7NITYRLEEET S, 5 F TOMENEZE
T2, K6 EABOMERTMET 20, WET
2HDBEORELREEZE52 5. K61xZDfRER
T.K5 EX6 ERELTCO S XIS, W/ —F

K1 vIal—vavil#osx—%
Table 1 Simuration parameter.
MALEWVfEO 0.1
WREER n 0.95

01750


研究会temp
テキストボックス
－175－

研究会temp
テキストボックス

研究会temp
テキストボックス


0.12
100 o — ke — & — & — A
-
— -«
e -
L Anchor 2 0.1
80 | & Distance Error Deviation 0.01
Comm Coverage 1.41

" 0.08 m
b =
=] =
o 60 g
5 oo 3

1]
[1+]
= --m--Error Average(2) S
8 40 @
—e— Error Average 0.04 @

20 0.02
a---E---Eo--E
o
(0] 0
0 20 40 60 80 100

Number of Neighbor Node

5 A/ — FEICIR U 2 hriE g s
Fig. 5 Location Estimation Error on Number of Neighbor
Node.
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Fig. 6 Location Estimation Error on Number of Neighbor
Node (2).
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Fig. 8 Location Estimation Error on Inter-Node Distance
Error.
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Fig. 9 Location estimation error vs Communication cost.
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