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Precise Indoor Localization System
for a Mobile Robot Using Auto Calibration Algorithm

24 %o & W
Sung-Bu Kim - Jang-Myung Lee

Abstract Recently, with the development of service robots and with the new concept of
ubiquitous world, the position estimation of mobile objects has been raised to an important
problem. As pre-liminary research results, some of the localization schemes are introduced,
which provide the absolute location of the moving objects subjected to large errors. To
implement a precise and convenient localization system, a new absolute position estimation
method for a mobile robot in indoor environment is proposed in this paper. Design and
implementation of the localization system comes from the usage of active beacon systems
(based upon RFID technology). The active beacon system is composed of an RFID receiver
and an ultra-sonic transmitter: 1. The RFID receiver gets the synchronization signal from the
mobile robot and 2. The ultra-sonic transmitter sends out the traveling signal to be used for
measuring the distance. Position of a mobile robot in a three dimensional space can be
calculated basically from the distance information from three beacons and the absolute
position information of the beacons themselves. Since it is not easy to install the beacons at a
specific position precisely, there exists a large localization error and the installation time takes
long. To overcome these problems, and provide a precise and convenient localization system,
a new auto calibration algorithm is developed in this paper.

Also the extended Kalman filter has been adopted for improving the localization accuracy
during the mobile robot navigation. The localization accuracy improvement through the
proposed auto calibration algorithm and the extended Kalman filter has been demonstrated by
the real experiments.

Keywords: localization, RFID, active beacon system, auto calibration, mobile robot, ultrasonic
sensors, Extended Kalman Filter
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2. Active Beacon Sensor (ABS) System
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2.3 Extended Kalman Filter
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