O000o0o0ooooog Vol 50 No. 8 1835-1844 (Aug. 2009)

oo oobooboobouoon

o o o oft
o o o ogft

o o o oft
o o o oft

IEEE 802.154 0 000000000000000000O0O0OOO0ODODOOO
gooboobooobbooobooboooboooboobooboobooboobo
0o0oo0ob0o0oooooobooooooooobooooDoooooobooooooo
godooooooOoobooDoobOooDoobOoooobOooooboobooooono
J00000000000000 RSSIO Received Signal Strength IndicationO
gooobooboboboboooooboboboobooboooDoooooobobon
gdooooooOoobOooDoobOobDoobOOoobOobODoobOobDooboooo
00o000o00o0o0oO0o0oO0o0Oo0O0ooO0oODOo0OU0OOOO0OO0DOODOO
goboobobooobobooobobobobooboboooobooboooo
0ooooooo00obooooboboooooDo 139mOobooooooono
go0oodoooboobOoooOooDoobDooboDoooOooboooDboonoo

Location Estimation with Transmission Attenuation in
Home Network

MASAHIDE HATANAKA, ! TosHIMITSU TATSUKA, !
KENJI WATANABE'! and Takao ONOYE'!

There is a network protocol based on IEEE 802.15.4, which is designed in
consideration of requirements and features of the wireless home network. In
home networks, location estimation of home appliances can provide various
services. This paper examines requirements of the location estimation method
for utilization in wireless home network, and then proposes the location esti-
mation method which satisfies all of the requirements. This method estimates
the location of node by maximum likelihood estimation which uses Received
Signal Strength Indication (RSSI). A set of likelihood functions are used ap-
propriately according to obstruction condition between the target node and
nodes with known location in order to utilize it in houses with several rooms.
Automatic acquisition of probability density function which is used in loca-
tion estimation process is also introduced aiming at high usability. A location
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estimation experiment is performed using evaluation board. As a result, the
estimation error is 1.39 m, and this method is effective in the service based on
the position of the user in each room.
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Fig.1 An example of location estimation using maximum likelihood estimation method.
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Table 2 RSSI measurement condition.
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Fig.2 Probablity density functions.
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Fig.5 RSSI collection method between stationary nodes.
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Table 3 Main features of TK-78K0/KF2+ZB.
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Fig. 6 Evaluation environment.
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Table 4 Coordinates of stationary nodes.
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Table 6 Evaluation results.
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