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An Outdoor Positioning System Using

An Autonomous Training Data Acquisition Mechanism
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MASAAKI KUWABARA, ! TAKAMICHI ISHIHARA 2
and NOBUHIKO Ni1sHIo?

Recently, services such as crime prevention and navigation have been imple-
mented with location information from mobile devices. For the further spread
of such location-based services, it is important to make the services available
in wide areas and to improve location accuracy with low cost. In this paper,
from the standpoint of a location-based service provider using PHS, we examine
the use of signal strength obtained through system training for improvement of
location accuracy. However, training data acquisition over a wide area requires
a large amount of human labor. Therefore, we propose a mechanism to collect

training data autonomously, with the use of base stations at known locations,
and without requiring the service provider to perform explicit training data
acquisition. We used wireless LANs to implement and to conduct simulation
experiments on our system. We collected training data and simulated location
estimation precision to evaluate the system. The results showed the estimated
location error of our system to be about 18 m, whereas the location error of a
general Particle Filter method using training data with GPS was estimated at
about 11 m.
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Fig.1 Image of location based service.
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Fig.2 Image of our training data.
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Fig.3 Outline of our system.
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Fig.4 Average of signal strength every distance from a wireless LAN base station.
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Fig.5 Distribution of training data.
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Fig.6 Method of creating radio model.
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Fig.8 Test route and known access points.
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Fig.9 Location of 4,500 training data using GPS.
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Fig. 10 Average of location estimation error by number of particle.
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Fig. 11 Average of location estimation error by number of restructuring particle.
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Fig.12 Number of training data and radio model by threshold of radio strength.
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Fig. 13 Number of training data and positioning accuracy by threshold of radio strength.
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Fig.14 Accuracy comparison between our system and Lateration.
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Fig.15 Accuracy comparison between our system and ParticleFilter (GPS).
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