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Abstract : We are moving into the era of ubiquitous computing. Ubiquitous Sensor Network (USN) is a base of such computing
paradigm, where recognizing the identification and the position of objects is important. For the object identification, RFID tags are
commonly used. For the object positioning, use of sensors such as laser and ultrasonic scanners is popular. Recently, there have been
a few attempts to apply RFID technology in robot localization by replacing the sensors with RFID readers to achieve simpler and
unified USN settings. However, RFID does not provide enough sensing accuracy for some USN applications such as robot
navigation, mainly because of its inaccuracy in distance measurements. In this paper, we describe our approach on achieving accurate
navigation using RFID. We solely rely on RFID mechanism for the localization by providing coordinate information through RFID
tag installed floors. With the accurate positional information stored in the RFID tag, we complement coordinate errors accumulated
during the wheel based robot navigation. We especially focus on how to distribute RFID tags (tag pattern) and how many to place
(tag granularity) on the RFID tag-floor. To determine efficient tag granularities and tag patterns, we developed a simulation program.
We define the error in navigation and use it to compare the effectiveness of the navigation. We analyze the simulation results to
determine the efficient granularities and tag arrangement patterns that can improve the effectiveness of RFID navigation in general.

Keywords : USN, RFID, localization, robot navigation, tag-floor, simulation
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Fig. 1. Structure and procedures of an autonomous navigation
system.
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