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Focusing on the PHS positioning service used in physical distribution of logistics, positioning error offset method
for improving positioning accuracy are invented. The PHS system has a defect that the measurement errors are
large ranging from several ten meters to several hundred meters caused by the fluctuation of radio waves by
buildings around the terminal. In this research, error correction methods are developed which learn patterns of
positioning results (latitude and longitude) including errors and the highest signal strengths at major logistic points,
and match them with the new data measured at actual distribution processes according to Mahalanobis distance.

Then the matching resolution is reduced to 1/40 of the conventional method.
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Fig. 1 Outline of RSSI based positioning method using
PHS
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Fig. 3 Positioning results using centroid method
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Fig. 4 Schematic view showing a frame format of the
recorded data
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Table 1 Location distinction results based on Euclidian
distance

Discriminant results, %

Point-A | Point-B| Point-C| Point-D| Point-E| Point-F

Point-A| 62.9 0 35.7 1.4 0 0

< | Point-B 5.7 47.1 18.6 2.9 25.7 0
§ Point-C 21.4 1.4 64.3 114 0 1.4
% Point-D 0 2.9 11.4 81.4 0 4.3
= [Point-E 0] 443 0 o] s00] 57
Point-F 0 0 1.4 7.1 0 91.4

Table 2 Location distinction results based on Mahalanobis
Distance

Discriminant results, %

Point-A | Point-B| Point-C| Point-D| Point-E| Point-F

Point-A||  72.9 2.9 17.1 7.1 0 0

« | Point-B 114 54.3 1.4 8.6 24.3 0
E(pointC|| 343| 57| 414] 171 o] 14
% | Point-D 0 571 157] 614 of 17.1
& Point-E 0 22.9 0 0 71.4 5.7
Point-F 0 0 0 43 0| 957
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Fig. 5 3-D distribution of measured data characterized
by longitude, latitude and highest RSSI
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Table 3 Location distinction results on 3D space using
Euclidian distance

Discriminant result, %

Point-A |Point-B |Point-C [Point-D |Point-E | Point-F

Point-Al 94.3 5.7 0 0 0 0

< |Point-Blf 47.1[ 514 0 0 0 1.4
5 [Point-C 0 0 0 0 o 100
Z |Point-D 0 0 0 0 o] 100
& IPoint-E 0 0 0 0 o] 100
Point-F 0 0 0 0 o] 100

Table 4 Location distinction results on 3D space using
Mahalanobis distance

Discriminant result, %

Point-A [Point-B |Point-C [Point-D [Point-E | Point-F

Point-A 100 0 0 0 0 0

< Point-B 10.0 90.0 0 0 0 0
= |Point-C 0 29| 957 0 0 1.4
E Point-D 0 0 0 100 0 0
Point-E 0 10.0 0 0 84.3 5.7
Point-F 0 0 0 0 0 100
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Fig. 7 Comparison of Mahalanobis distance between
test data and recorded data
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