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Abstract

Global positioning system (GPS) is utilized in a number of applications such as navigation
service, since mobile phones and smartphones built-in a GPS receiver have been widely spread.
However, GPS is difficult to determine the position of the receiver in an indoor environment.
Some examples of applications in an indoor environment, a navigation service in a large-scale
shopping mall and an employee-location-management service at a factory are desired. This
dissertation focuses on an indoor positioning system utilizing a mobile device with a built-in
long range wireless communication module (WLAN (wireless local area network), RFID (radio
frequency identification)) and sensor for a large-scale indoor environment.

In Chapter 1, we present the motivations and objectives of this dissertation. We also present
requirements for the indoor positioning system to realize the above mentioned applications.

In Chapter 2, the related work in the indoor positioning system is described. Then, issues for
applying the indoor positioning system to these services are clarified. Regarding the navigation
service, a low cost and high accuracy positioning system is desired. To achieve the high accuracy
positioning with low cost, a novel WLAN positioning system is described in Chapter 3 and
Chapter 4. Regarding the employee-location-management service at factory, a main issue of
applying a positioning system is cost to construct it. A general positioning system requires
installation of many base stations. To resolve this problem, a novel RFID positioning system is
proposed in Chapter 5.

In Chapter 3 and Chapter 4, to achieve accurate WLAN positioning using a smartphone in
the case of sparse AP (access point) deployment in an indoor environment, a positioning method
is proposed. The unexpected power absorption by the user causes the positioning error.
Therefore, the proposed method utilizes a novel model of a power absorption by a user at dual
frequency bands (i.e. 2.4 GHz and 5.2 GHz). The directivity of the power absorption is measured
using a magnetic sensor built into the smartphone. The proposed method is realized to provide
accurate positioning using the smartphone in the case of sparse AP deployment.

In Chapter 5, to construct the RFID positioning system without settlement of the base
stations, the passive tag is set up instead of the base station in working area. A novel RFID
mobile phone held by the worker receives a signal containing the identification data of the
passive tag, when the worker stays in the working area. Then, the RFID mobile phone as a
virtual base station transmits a signal. Consequently, the proposed RFID positioning system
achieves to construct without settlement of the base station.

In Chapter 6, we conclude this dissertation and discuss future work.




