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Development of a wheelchair navigation system based on the indoor positioning
information by marker detection

Suguru Ikeda*!, Kazuhiro Koshi*!, Kimiyasu Kiyota™! and Masazumi Miyoshi*1

Abstract - By popularization of wearable PCs with GPS, it is expected that pedestrian navigation system is
going to spread. However the indoor position detection is not sufficiently served in the building. There are many
methods to measure indoor positions of users using positioning devices such as RFID or Wireless LAN. Many of
those devices are quite expensive and the infrastructure maintenance is necessary. This paper proposes a
wheelchair navigation system based on the indoor positioning information by marker detection. Proposed system
uses many fiducial markers captured by a camera. A position of a wheelchair is estimated based on adjacent
markers in succession. In the experimental results, we confirmed the robustness in the real environment.
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Fig.1 System configuration.
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Fig.2 Examples of a marker arrangement.
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Fig.3 Flowchart of a proposed system.
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Fig.5 Interrelation of a frame of reference.
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Fig.8 The direction of a camera in the experiment.
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Fig.9 Area where marker can be detected. (top view)
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Fig.11 A definition of orbital coordinate.
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