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Abstract In this study, an WiFi fingerprinting method based on the k-nn algorithm was applied to improve the
accuracy of location tracking of a moving train on a platform and evaluate the performance to minimize the estimation
error of location tracking. The data related to the position of the moving train are monitored by the control center
for trains and used widely for the safety and comfort of passengers. The train location tracking methods based on
WiFi installed by telecom companies were evaluated. In this study, a simulator was developed to consider the
environments of two cases; in already installed WiFi devices and new installed WiFi devices. The developed simulator
can simulate the localized estimation of the position under a variety of conditions, such as the number of WiFi
devices, the area of platform and entry velocity of train. To apply location tracking algorithms, a k-nn algorithm and
fuzzy k-nn algorithm were applied selectively according to the underlying condition and also four distance
measurement algorithms were applied to compare the error of location tracking. In conclusion, the best method to
estimate train location tracking is a combination of the k-nn algorithm and Minkoski distance measurement at a 0.5m
grid unit and 8 WiFi AP installed.

Keywords : WiFi based positioning system, Subway platform, k-nn classification, Fingerprint database, Access point
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Table 1. The training database in simulation area(165m

X 15m)
Position(m) RSSI values(dBm)
Index T T T T T
Px Py AP1 AP2 AP3 AP4 APS I AP&
1 025 175 -8.0825 -46.2061 | -56.0658 | -55.9333 | -46.2166 | -14.8879
2 075 175 -8.1895 | -46.1188 | -56.0246 | -55.8951 | -46.1293 | -14.9292
3 125 175 -8.3988 | -46.0309 | -55.9831 | -55.8564 | -46.0415 | -15.0112
330 16475 175 -56.0659 | -46.1931 | -7.5779 | -14.3819 | -46.1830 | -55.9335
3N 025 =175 -14.8879 | -46.2166 | -55.9333 | -56.0658 | -46.2061 | -8.0825
660 164.75 -1.75 -55.9335 | -46.1830 | -14.3819 -7.5779 | -46.1931 | -56.0659
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Table 2. The distance errors of 6 WiFi APs

leorithm distance x axis |distance errordistance error
algort type unit length (mean) (
0.3m .0078m 3.4050m
euclidean 0.5m .3450m 4.2500m
1.0m .1125m 3.3667m
0.3m .0443m 3.0317m
minkowski 0.5m 1.1408m 3.3083m
kenn 1.0m 1.1350m 3.4000m
0.3m .0098m 3.2717m
city block 0.5m .3917m 4.4000m
1.0m .1592m 3.7500m
0.3m .0915m 3.1783m
chebychev 0.5m 1.3075m 3.9750m
1.0m 1.2275m 3.8083m
fuzzy 0.3m .0078m 3.4050m
euclidean 0.5m .3450m 4.2500m
k-nn 1.0m 1125m | 3.3667m

Table 29] A3} WiFig APE 67 AX S 4=
k-nn2| euclidean Ag] g5 o] &3t | 7} 2he Ht
925 RolFQy. 183 k-nn®] minkowski ¥ 3
2 o4 W Mg 2 Hu A5 YERAQIL

Table 39] A3} WiFig APE 87 AX S A=
k-nn®] minkowski A2] g5 o] &3 uj 7P 22 H

T exbel Hi 2 A HAFY
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Table 3. The distance errors of 8 WiFi APs A AAst dat &4 45 BAS Wik 7
algorithm distance x axis |distance errordistance error AP0 A ;]% Xé ’gf‘j} _cH ;]% '%—7 ]'?j—]— 757]—?_ E] Xé ’gf‘j}
& type unit length (mean) (max) bl 3}% e ‘)F %% ;ﬂ o /\}_JEJ_ ] 1;]_
0.3m 0.8390m 2.2817m
euclidean 0.5m 0.8708m 2.7750m
1.0m 1.0008m 2.5750m
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