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ABSTRACT

In weighted k-nearest neighbor (WkNN)-based Fingerprinting positioning step, a process of comparing the requested

positioning signal with signal information for each reference point stored in the fingerprint DB is performed. At this time, the
higher the number of matched base station identifiers, the higher the possibility that the terminal exists in the corresponding
location, and in fact, an additional weight is added to the location in proportion to the number of matching base stations. On

the other hand, if the matching number of base stations is small, the selected candidate reference point has high dependence

on the similarity value of the signal. But one problem arises here. The positioning signal can be compared with the repeater

signal in the signal information stored on the DB, and the corresponding reference point can be selected as a candidate

location. The selected reference point is likely to be an outlier, and if a certain weight is applied to the corresponding location,

the error of the estimated location information increases. In order to solve this problem, this paper proposes a WkNN

technique including an outlier removal function. To this end, it is first determined whether the repeater signal is included

in the DB information of the matched base station. If the reference point for the repeater signal is selected as the candidate

position, the reference position corresponding to the outlier is removed based on the clustering technique. The performance
of the proposed technique is verified through data acquired in Seocho 1 and 2 dongs in Seoul.
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2. FINGERPRINTING POSITIONING
ALGORITHM
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Fig. 1. Architecture for outlier removal system.
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Table 2. Summary of positioning performance of the proposed technique.

Positioning

Positioning error before and after applying the outlier

removal algorithm

area Before After
1 73.3 29.0

2 151.9 16.2

3 53.6 259

4 75.1 26.0

5 71.6 17.8
Mean 85.1 23.0

5. CONCLUSIONS
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Table 3. Summary of positioning errors for all test data.

Positioning error before and after applying the outlier removal algorithm

Positioning area Before After
Mean (m) Standard deviation (m) Mean (m) Standard deviation (m)
1 59.5 67.0 139 8.5
2 124.1 140.8 83.6 90.3
3 60.5 30.6 54.4 29.3
4 67.5 69.5 51.1 332
5 68.1 46.0 404 15.9
Mean 73.7 69.8 47.1 36.1
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