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A Study on Improving Indoor Positioning Accuracy
Using Map Matching Algorithm

Kwangjae Sung}kT

' Department of Software, Sangmyung University

ABSTRACT

Due to the unavailability of global positioning system (GPS) indoors, various indoor pedestrian positioning
methods have been designed to estimate the position of the user using received signal strength (RSS) measurements
from radio beacons, such as wireless fidelity (WiFi) access points and Bluetooth low energy (BLE) beacons. In
indoor environments, radio-frequency (RF) signals are unpredictable and change over space and time because of
multipath associated with reflection and refraction, shadow fading caused by obstacles, and interference among
different devices using the same frequencies. Therefore, the outliers in the positional information obtained from the
indoor positioning method based on RSS measurements occur often. For this reason, the performance of the
positioning method can be degraded by the characteristics of the RF signal. To resolve this issue, a map-matching
(MM) algorithm based on maximum probability (MP) estimation is applied to the indoor positioning method in this
study. The MM algorithm locates the aberrant position of the user estimated by the positioning method within the
limits of the adjacent pedestrian passages. Empirical experiments show that the positioning method can achieve
higher positioning accuracy by leveraging the MM algorithm.
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Fig. 2. Geometric relationships of the estimated position P,
and the detected passage segment IJ within the
effective range r.
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Table 1. Standard deviation of positioning error (cm) for
each positioning method without and with the MM
algorithm in the lecture room

Positioning method without MM With MM
KF 19.83 19.22
UKF 19.99 19.31
PF 7.54 742
DSPF 6.44 6.17

Table 2. Standard deviation of positioning error (cm) for
each positioning method without and with the MM

algorithm in the hallway
Positioning method without MM With MM
KF 124.71 86.53
UKF 124.45 86.45
PF 27.60 26.20
DSPF 28.37 25.02
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