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Wireless Node Localization Based on Inequalities of Received Signal Strength

Using Nonmetric Multidimensional Scaling Method

Shintaro YAMADA® | Jun-ya TAKAYAMAT, and Shinji OHYAMA'
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Fig.1 Algorithm of Kruskal’s least square monotonic
regression method.
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Fig.2 A model of multi-path.
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Table 1 Physical properties of air and clay.

Air Clay
(Medium 1) (Medium 2)
Dielectric constant (e) 8.85x 1012 26.56 % 1012
(F'/m]
Magnetic e oy
2 1.
permeability (u) [H/m)] 1.26x 10 26 %10
E.le.ctrical 0 o4
conductivity (o) [S/m]
-40 T : — :
Direct wave
-50 + Multi-path (TM wave) ==-=---
t Ny Multi-path (TE wave) =--=+-
E‘ or Bl LTI
w _70 - -,
(2]
« \"\ o
-80 nee
-90 1 1 1 1
Distance[m]
B3 EFNEYEONLHEERAEDBEEYECNT

LR
Fig.3 Theoretical RSS variation according to com-
munication distance.
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BIIREL BV, MAT, ZOEFVIKHET T
R T OBBEICH T A ERTLEL T L7720, KA
DB L TIIFEHTE 2.
KETTRLIZETFMIEZ—DDEBETORE DI % EE
L7-BHRbDTH-720, BRREDL HICEEKE
AT B EPEEFELET 2T BV TR
IVEME LD, LD 5T, F0 L) REETI,
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Table 2 Specification of node.

MICAz
Size 64X 35X29 mm
Radio Frequency 2.4 GHz
Max. Data Rate 250 kbits/sec
Power Source AAx2 (DC3V)
Antenna whip (quater wavelength)

(a) / — FO4E (Appearance of node)

B 10cm WCREEI N/ —F (A node
setting to 10 cm in height)

4 /- FLEOREESR
Fig.4 Node and its pedestal.
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BRBELTHET LI ER3FEEICHETHS.
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AL/ —FoXeads15 2, M 412/ — Fost
Ble EEBRRFICMHEH LA BRAF O - VEORBES %R
T R4 IRT LI, COEBRTET VT4 HE
XL CTEERZMEICLL L) ICRE L2720, B
T TMEORSF & 55, '
EBRTE2H50/ — P2, 2EENE 1mW (2
FELCLET, ARICEREORSRE R THEE
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Distance[m]
(a) BXER S 1 10cm (Setting height : 10 cm)

-40
' Theoreti;:al(direct w!¢1ve,G=0.03l _
-50 R, Theoretical(multi-path,G=0.05) w-
— % Experimental %
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% 70 F b X
XX X0 X,
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Fig.5 Observed RSS variation according to commu-
nication distance.
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Fig.7 Obserbed RSS vs. setting distance in localiza-
tion experiments.
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Table 3 Error distances of key probability on CDF.

Localization Setting Probability
method height 0.25 | 0.50 0.75
Proposed 10 cm 0.33m | 0.58m | 0.73m

method 20cm 0.36m | 0.59m | 0.90m

Conventional 10 cm 0.39m | 0.63m | 1.10m

method 20 cm 0.90m [1.13m | 1.90m
Proposed method (simulation) | 0.07m | 0.12m | 0.16 m
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