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Proposal of a Wireless Sensor Networks Visualization
System Using Location Estimation
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Abstract: Miniaturization and high performance of wireless sensor devices are progressing in recent years.
It is considered that wireless sensor networks will be popular in the future. It is difficult to grasp the
configuration of wireless sensor networks, because devices are connected by wirelessly. When the time of
maintenance or the respond to a fault, it is useful to visually confirm the configuration of sensor devices and
wireless sensor networks. In this paper, we propose a visualization system of wireless sensor networks using
location estimation technologies. The proposed system visualizes link state of sensor devices and sensing
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data on the Tablet by Augmented Reality(AR) technology.
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Fig. 1 Position estimation principle of TOA, TDOA method.
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Fig. 2 Position estimation principle of AOA method.
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Fig. 3 Position estimation principle of Fingerprint method.
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Fig. 4 The principle of INS.
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Fig. 5 System configration.
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Table 1 Sensor infomation on management server.

74—V 4 G

PAN ID Fv N T — 7551 ID
Address BV TF L ADT KL A
Neighbor Device Address List | ifB7 /S 2ADT KL XY X |k

Sensor Type O
Sensing Data v TT—H
Position (ALY
Timestamp BEOFT

3. BEVARTL
3.1 &

REVAT AL, 2—FREFIIHISLIZZ T Ly M
KEICEHTFAL ZAOME, B F— 2k L OME
MY Ry b= D) I EREREF TV =7 R e
LTHRRTDHZEICRY, *y N7 &0 kT 5. K
MATTocr NMIFT Ly MREONE, BB YT
NA ADALEFRICESERFRZT D, 2Tk, B9
FNRARAZE D 2T A~—HAERY T H 272, ho,
TV TN AR AT OBRIHNCWBEITRE STV D
BAETHLFRy N —7 OWEEZ LT 52 N TE 5.

B 5 ICIREV AT LD A TT. BEVAT AT
PTNA RAEEHY—N, X7 Ly MRIZE D ERE
L. BT by MRITE A THERE L 3ENEEE VB &
V38 v A vy, 3Rt 2Bl T\
LDOLTD, BT AL RTERRERELED, BE
RME, BEREEZFHNT S, FEY—NZEC YRy b
U — 7 OEFREHE A2 Ff-> PAN (Personal Area Network)
aO—F 4 X —H LERELTEY, BTN ZRERIL
T — 2R EHT 5.

= 1IZEEY —A"PWNET LT3, ADERE R
9. PANID 3%y hUV—2EHDID THY, HFEHHY—
NEEOFR Y NU—7 2EFBH LTV Ry NUV—2 %
AT 27T 5. Neighbor Device Address List



BFRLEZHRIRE
IPSJ SIG Technical Report

z
0,
0, Tablet
' Xy Y1, Zy)
X
#REER VA \

Q%;EEQ{%HEE |

Y Sensor Device
(Xsa Yss ZS)
B 6 #RELATLOMEER
Fig. 6 Coordinate system in the proposed system.
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Fig. 7 Hybrid method of Fingerprint and INS.
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Fig. 9 ZX plane in Tablet

coordinate system.
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Fig. 10 YZ plane in Tablet

coordinate system.
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Fig. 12 Module configuration of the prototype.

Sensor Device
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Fig. 13 Placement of the sensor device and Tablet.
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Fig. 14 Drawing results.

60pixel
| N

v §
-l
%

REATZxh

K 15 BEEFRROKT
Fig. 15 Appearance of the overlaid.

T BEVAT AT, BT, AONEREFHRE AW
TRBA TV 2V NERRT DD, BT 1 R
=D EROTDLERRD. T, BEVAT A
WEH AT OBRFIMCEHE SN TNWEELTTNAL ZAA~DY
VINERERTRTDHIENTE D, Fn, BT AL R
EWRICRE LS A TOMERRICESERy FU—
I EAUET 22 LN TE B0, BT AL AEkE
SERBEINTHLENOIMEZEZR S Z &iF720. Lo,
BEVAT ATE~—DE2FEA LW RbY I, MEHEE
HEiiEHWTH 7 Ly Mg RONEEZHET 20BN H
%. F7z, EVANS (Al ALHEEIZ R S TO L RAAA



BFRLEZHRIRE
IPSJ SIG Technical Report

=2 HHFEVATLEDRE

Table 2 Comparison with existing systems.
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