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Indoor Positioning Using WLAN Signal Strength

Z=sx, oz A ALoFALAS
(Suk Ja Kim, Jin Hyun Lee, Gyu-In Jee, Jang Gyu Lee, and Wuk Kim)

Abstract : Outdoors we can easily acquire our accurate Jocation by GPS. However, the GPS signal can’t be acquired indoors because
of its weak signal power level. Adequate positioning method is demanded for many indoor positioning applications. At present,
wireless local area network (WLAN) is widely installed in various areas such as airport, campus, and park. This paper proposes a
positioning algorithm using WLAN signal strength to provide the position of the WLAN user indoors. There are two methods for
WLAN based positioning, the signal propagation method uses signal strength model over space and the empirical method uses RF
power propagation database. The proposed method uses the probability distribution of the power propagation and the maximum
likelihood estimation (MLE) algorithm based on power strength DB. Test results show that the proposed method can provide

reasonably accurate position information.

Keywords : WLAN (Wireless Local Area Network), RSS (Received Signal Strength), indoor positioning
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Table 1. 24hrs signal strength mean and standard deviation.

Az A7) Bz AZA7) 2ED2L
APl 42.61 dBm 22631 dBm
AP3 41.75 dBm 1.7355 dBm
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Fig. 1. 24hrs signal strength measurements (AP1).
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Fig. 2. 24hrs signal strength measurements (AP3).
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Fig. 3. AP and mobile user.
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Table 2. Wall effect on signal strength.
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Table 3. Floor effect on signal strength.
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Table 4. Human effect on signal strength.
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Fig. 4. Signal strength vs. distance.
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Fig. 5. The test bed with WLAN Aps.
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Table 5. Location error using Fuclidean Distance.
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Fig. 6. Location error using Euclidean Distance at each point.
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Table 6. Gaussian vs. Laplacian Location error.
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(m) HA} () Hzt
Gaussian 2.034m 1.902 2.115m 2.005
Laplacian 2.044m 2.029 2293m 2.023
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Fig. 8.1Location error using Gaussian Density at each point (Testl).
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