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ABSTRACT

In this paper, we propose a new indoor location estimation method which combines the fingerprint technique
with the propagation prediction model. The wireless LAN (WLAN) access points (APs) deployed indoors are
divided into public APs and private APs. While the fingerprint method can be easily used to public APs usually
installed in fixed location, it is difficult to apply the fingerprint scheme to private APs whose location can be
freely changed. In the proposed approach, the accuracy of user location estimation is improved by simultaneously
utilizing public and private APs. Specifically, the fingerprint method is used to the received signals from public
APs and the propagation prediction model is employed to the signals from private APs. The performance of the
proposed method is compared with that of conventional indoor location estimation schemes through measurements

and numerical simulations in WLAN environments.
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Fig. 1. Indoor location estimation using propagation

prediction models.
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Fingerprint .Proposed . Fingerprint
. . with 2 public . .
with 4 public . with 2 public
APs and 2 private APs
APs
K=3 15.1581 13.2822 16.9919
K=4 13.8349 13.1045 15.7667
K=5 13.1191 12.8297 14.9077
K=6 12.5065 12.6936 14.1484
K=7 12.3665 12.5138 14.0176
K=8 12.4250 12.4586 13.8972
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Table 2. Probability that the location estimation error is less
than the threshold x in Scenario 1.

Fingerprint Proposed Fingerprint
. . with 2 public ) .
X with 4 public . with 2 public
APs and 2 private APs
APs
Im 0.0967 0.0966 0.0653
2m 0.2559 0.2559 0.2115
3m 0.4883 0.4178 0.3969
4m 0.7128 0.6684 0.6057
S5m 0.8642 0.8956 0.8668
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Fig. 6. CDF of location estimation error of several indoor
positioning methods in Scenario 1.
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Fig. 7. CDF of location estimation error of several indoor
positioning methods in Scenario 1.
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Table 3. Probability that the location estimation error is
less than the threshold x in Scenario 2.

Fingerprint Proposed with Fingerprint
with 4 public | 2 public and | with 2 public
APs 2 private APs APs
1m 0.0914 0.0836 0.0653
2m 0.2376 0.2898 0.2115
3m 0.5222 0.4151 0.3969
4m 0.7128 0.6710 0.6057
S5m 0.8851 0.9034 0.8668
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