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Abstract: In this paper, we propose methods that detect and correct large errors in Wi-Fi based localization.
Because of the movement of reference Wi-Fi access points, we sometimes get a Wi-Fi position that has more
than dozens of meters errors. In this paper, we detect and correct such errors automatically by comparing
current Wi-Fi position with current positions predicted from a history of Wi-Fi positions. However, perfor-
mances of the position predictors change greatly with the user’s context (e.g. migration speed and density of
access points around the user). So, we design context-aware frameworks for error detection and correction

by employing an ensemble of predictors that have strengths and weakness for different contexts.
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Fig. 1 Constructing feature vector for error detection.
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Table 1 Overview of our data set.

HEpEY | CVE | BT XN
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/1 TE5[H]
LTI =
32.8% 9.8% | 20.3% | 22.4%
(> 150m)
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Fig. 3 Distribution of Wi-Fi positioning errors.
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Fig. 6 Relationship between # APs and error rate.
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Fig. 8 Accuracies of naive and proposed methods.
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® 2 KTLEOFNT T —~OpHOFMKER (LWL)
Table 2 Classification performance for error detection (LWL).
WY TANE YEINTY T 4 NE =T AT NT AN fhd7a g 5
WA | HEE | OFE | s | HBE | FE | des | BEE | FME | #e¥ | HX | Fii
FHll—Z =7 L | 0.897 | 0.701 | 0.787 | 0.924 | 0.668 | 0.776 | 0.944 | 0.661 | 0.778 | 0.963 | 0.643 | 0.771
FHllmZ -5 1) 0.411 | 0.722 | 0.523 | 0.413 | 0.809 | 0.547 | 0.424 | 0.864 | 0.569 | 0.425 | 0.914 0.58
¥ 0.654 | 0.711 | 0.655 | 0.668 | 0.739 | 0.661 | 0.684 | 0.763 | 0.673 | 0.694 | 0.779 | 0.676
IEIE Wi-Fi A% v > (g=3) | BIE Wi-Fi A%+ > (g =5) REFZE

WaE | PR F WEE | R F HER | HHE | FE

FHll=Z—7%L | 0973 0.57 0.719 0.973 0.57 0.719 0.97 0.923 | 0.946

FHIlZ =51 0.388 | 0.944 0.55 0.388 0.944 0.55 0.772 0.901 | 0.832

S 0.68 0.757 0.635 0.68 0.757 0.635 0.871 0.912 | 0.889
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Fig. 13 CDFs of our method and original Wi-Fi positioning.
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