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Indoor Positioning System Using Robust Outlier Extended
Kalman Filter
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Abstract

In this paper, Indoor Positioning System based on Wi-Fi system which is one of the key technology in LBS(Location
Based Service) is proposed. The proposed system estimates distance between MS(Mobile Station) and AP(Access Point)
using RSSI(Received Signal Strength Indicator). RSSI is affected by outlier that originate from indoor environment
complexity and obstacle. In this paper, we introduce a Robust outlier Extended Kalman Filter that can ignore, real-time
outlier in the observations. To demonstrate performance of proposed indoor positioning system, we used a PDA as
the MS.
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Table 2. REKF(Robust Outlier Extended Kalman Filter).
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Fig. 2. Observation with outlier.
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Table 3. Simulation parameter.

3 M( ) 4
FA N5 AP ) 16 dBm+2 dBm
F -7 EHY S ) 3
At 4E HH(X ) 5
A T 2,442 MHz

9 PE S Yedth 7HEXE et o)A 7l
Ay WFe AFE a,,=1, b, =122 Y3
o 23T R @Y 7] AARE rE Auk

PDACIA o] RoiX= &9 FAHL a3t 7o
gokg 4= glrk.

@ Z7te) APREE 4 w2 A5 9 4 7)(RS-
SHE &4

© ZE &4 BdS Fote] 7tz APERH

958

PDAZMA A F34
® @A 43 A<} PDAY YA HEE 9
&3t e B 9 23 134 7Y
@ REKFE %43} PDAY A& %4
AN ME o)9} 22 HA L MEHOZ £33}
o AAFSZ PDAY X E FAsHA Bk
J¥ 5% PDAVE 2 E XA AAZICE 9
Ag 48 o, o]} F&ol £3H RSSIE A ¥
o} EKF$} REKFY 59 A& vepd o
AA APEZRH $AHE ASE 474 X3 37
S22 9 YA H 4 A2 QI o) 7
o] £A3A otk 29 58 2 YubAl EKFe
e 4 G FE ot LA} Bt

o

A}
R

mlt
1 1
re
N?‘J
3:8
e o
r]I
g
2
rie
i
G

¥ 4+ 19 59 A EKF9} REKF9] RMSEE H
(Av_RMSE)3te] vebdl Alojth. 85 EW REKF7}
EKFE T} 9 0247 m RMSE7} § W& A& Fold
F otk ol &9 HHo] MPLFE o

2AE FAEA &9 AeE Y

2 Q3] A=

o 200 400 600 800 1000
Time Step

18 5. EKF2 REKF& RMSE Bl
Fig. 5. RMSE of EKF and REKF.

# 4. %+ RMSE W
Table 4. Avergage of RMSE.

Av_RMSE[m]
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