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Localization in Real Laboratory Floor Using ZigBee

Junper Tsuur, 118 HipENORT KAwAMURA, 113
Kewt Suzuk, 13 Takesnr IKepa, 213 Akio Sasamafz i3
and KorcHr KuRUMATANI 213

Mobile sensor localization technologies attracts attention for the purpose of
goods management in large indoor commercial spaces etc. This study uses Zig-
Bee RSSI for localization and aims to clear up the problems on localization
using this method in real indoor spaces. This study made a localization system
in a labolatory floor and tried to localize a mobile sensor in this floor.
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POSITIONING RESULT
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0 5 The laboratory floor
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0 7 The laboratory floor (2)

goooo
O00ooOoRSSIDOOO0OOOO0OO0OO0OO0O0OO0OOO0OO0OOOODoO0Oon
gooooooooooooooboooooooboboboOoooobOOoboOobOooooDoo
gbooobooooooooboooobooobOoOooOobooOoboobooooOoOobooboOoDo
000000o0ooOoUoUoUOoOoD (Fig. SUO0O0OOOODOODOUOOOOOOOO
000000o0o0oU0o0U0oU0oO0oUo0oOU0O0b0DLOUO0OUDOD (Fig. 900
O0000000ooOoOoO0O0o00o0oooOoO0oo0ooooOOoOoOoO pCcOOOOOO

Vol.2010-SLDM-144 No.74
Vo0l.2010-EMB-16 No.74
Vol.2010-MBL-53 No.74

Vol.2010-UBI-25 No.74
2010/3/28

0 8 end device (for pre-observation)

goooobooooooooooooboooObooOooobobOoooooooDooooooonoon
oooooooboooooooobooooOooobOooobobooboooobbooobooooDooboo
ooooooooooobooboooooooooo

0 9 rail switch

00000000Figh0000000000

(©2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

T T T
polyline approximation

0bserv>t<ad data X

RSSI [dBm]

a mobile node’s position g [m]

0 10 A RSSI data to a mobile node’s transmission position, observed by fixed node 4

43 00000000
Fig. 10 00 ZigBee 000000 4000000000 RSSIO ZigBee 00 000D
0000000000000000000000000000000000000000
0000000 RSSIDOOOO0O00000O00O0000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000

44 00000000

0000000000000 0000000000000000000000000000
00000D000000000000000000000000ZigBee 0000000
0000000000000000000
()0000000000000000Fig. 1100 ()00(2) 0000 10000000
00000D000D000Fig 1100 ()00000(3)0000 20000000000
0500000000Fig. 1100 (i)00000(4) 000 Fig. 1100 (i) 00000
0000000 Fig. 1100 ()00003000000000

0000000000 ZigBee 000 400000000000 RSSIO Fig. 130000
000000000000 OFig. 1100 (i) 00ZigBee 000 4000000000
000 RSSIDOODOO0OO0O0O0D000O0O0Fig 13000000000 03000100

Vol.2010-SLDM-144 No.74
Vo0l.2010-EMB-16 No.74
Vol.2010-MBL-53 No.74

Vol.2010-UBI-25 No.74
2010/3/28

11.61 [m]

«-------- ¥ >
4
A 28.0 [m] :
o W H45ii) H5(7) I s16tml
ii i 3.43 [m] !
> o v
0
m A
o

[0 11 mobile sensor position

?

«

A fixed node
A mobile node

0 12 end device (for Test data)

O00000o0oo-58 dBmj0000000O0O0O0O0OO0OO0OOODOOOOO0OOODOO
05000140000000Fig. 1100 ()000O0O0OOODOOOOOOOOOUDOO
goooobobooodooooooboooooboOoOoOoOoOob0ooobOoOoOboOoOoooOoDon
gooooooooooooobooooooboOoboboboOobooobOoboOobooOoooOooDon
00000O0o0o002000000002100000000-9 dBmO000O00OO0O
000000000000 Fig. 1100 (i) 0000000ZigBee DODOOOODOOOO

(©2010 Information Processing Society of Japan



Vol.2010-SLDM-144 No.74

Vol.2010-EMB-16 No.74

Vol.2010-MBL-53 No.74

oooooooooo V0l.2010-UBI-25 No.74

IPSJ SIG Technical Report 2010/3/28

@iy (iiy (iiiy’ (iy

particle num=1000, var=1.0

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

: (ii-a)’ : ZigBee ro:nt 4
1 1

RSS! [dBrm]
location [m]

0 0.5 1 15 2 25 3
time [hour]

i
!
2

1] 04 1 18 248 3

time [hour] 0 14 positioning results: number of particles=1000, variance of eq. (3) = 1.00

0 13 test data: RSSI data observed by fixed node 4

0 1 parameter set for experiment particle num=1000, var=1.0
name of parameters value 35 T T 1
number of particles 1000 30 0.9
positioning interval 0.1 [sec] 25 gj
resampling interval 1.0 [sec] £ 06
Tn 1.0 s 05
time length of test data 3 [hour] §15 04
number of partitions for polyline approx. 38 10 0.3
partition length for polyline approx. 0.86 meter 5 0.2
0.1
0 0
0 0.05 0.1 0.15 0.2 0.25
time [hour]
godobooobobooobobooooo
J00000DO00DOO0OD0O0ODTable 1 0000D00O0ODODODODOODODODOO 0 15 positioning results ( around position(i) )
goono
4.5 O00O00O0OOOOO 00 3md0dO0oboOoo0obboOoobobooobooono
Fig. 14, Fig. 15, Fig. 16 00000000000 DO0O0O0O0ODOODODOOOOODOO 00020000000 210000000006m0O000000OOOOOOO0O
gooboooobooooo gooboooobooobooobobooobbooobobooooboog
0000o0o0oooUo@)yooo0o2000l000000O0O 20000000000 5. 0000
O02m 000+ 4m00000000OGI) 0000 020001000000000 21 )
godobooboooooboodemddd+s am00O0O00D0OO0O0O0OO0OOOOODODODOO 00000 (i))0000000000000000000000D000000 (Gi-a)00
0000000000000 00O00D0O00O0U0O0 (l-ey00000O0OOOOUDOO ORSSIDO0OOO0OUO0OOUOOOOOOOUOOUOOO (i-a)000000O0ODOOO

7 (©2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

particle num=1000, var=1.0 N
T T

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

35

location [m]

2 2.05 21 2.15 22
time [hour]

0 16 positioning results ( around position(iii) )

OooOoORSSIoooOooOOOOOOOOOOOODOOOO0OO0O0O0O00000000000
gooooooooooooooboooobooooooboooooooboooooooooOoDboo
gooooooooooooooobobooboobooooobobooboooooboooboboo
goboooooboooobooooooooooooboooooooo

gooooooooobooooobobooooobooboooooboooooobooooooDoo
gooooooooooooooboooooooobooo0oooooooDbobooooDoboo
gooooooooooooobooooooooobooboobOoboooooboobooooooDoo
goboooooboooooooobooooboooooooo

00 i)y 00000000000 Fig. 1100 (i) 000000000000 0O0OO
gobooobobooboboboobobobbbobObbbDbzZigBeen OO OOOOOOOOOOO
oooooooooooboooooooooboooooobooooooboooooboooboo
gobooobbooobooooooobobooooooooooooo

6. 0 O0OO

gbobooobooooobooodobooooboooooboooobOoboboOobOoOoOOoDbo
goooobooooooooooobooooooooboooOooboooooobooboOooooooboo
gooog

000000000000000000000000000000000ORSSIOOODO
goboooboooooobooooboooooooonon

Vol.2010-SLDM-144 No.74
Vo0l.2010-EMB-16 No.74
Vol.2010-MBL-53 No.74

Vol.2010-UBI-25 No.74
2010/3/28

o o 0O 0

1) Rabaey, J. M., Ammer, M. J., da Silva, J. L., Patel, D. and Roundy, S., Pico- Ra-
dio supports ad hoc ultra-low power wireless networking, Computer, Vol.33, No.7,
pp-42-48 (2000).

2) Patwari, N., Ash, J. N., Kyperountas, S., Hero, A.O., Moses, R.L. and Correal,
N.S., Locating the nodes, IEEE Signal Processing Magazine, Vol.22, No.4, pp.54—69
(2005).

3) Sheng, X. and Hu, Y.H., Maximum Likelihood Multiple-Source Localization Using
Acoustic Energy Measurements with Wireless Sensor Networks, IEEE Transactions
on Signal Processing, Vol.53, No.1, pp.44-54 (2005).

4) Seshadri, V., Zaruba, G.V. and Huber, M., A Bayesian Sampling Approach to In-
Door Localization of Wireless Devices Using Received Signal Strength Indication,
Proceedings of the Third IEEE International Conference on Pervasive Computing
and Communications, Vol.2005, pp.75-84 (2005).

5) Evennou, F. and Marx, F., Advanced integration of WIFI and inertial naviga-
tion systems for indoor mobile positioning, EURASIP Journal on Applied Signal
Processing, Vol.2006, pp.164-174 (2006).

6) Zaruba, G.V., Huber M., Kamangar F.A. and Chlamtac, I., Indoor location track-
ing using RSSI readings from a single Wi-Fi access point, Wireless Networks, Vol.13,
No.2, pp.221-235 (2007).

7) Doucet, A., Freitas, N.D. and Gordon, N., Sequential Monte Carlo Methods in
Practice, Springer (2001).

(©2010 Information Processing Society of Japan



