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Analysis of People Trajectories with RFID
in a Science Museum

TAKAYUKI KANDA, T Masaniro Suromr, 2
TaTsuyA NoMura, ™3 Hirosur Isaicurof! 2
and NORIHIRO HAGITAT!

This paper reports a study that estimated visitor positions, visiting patterns,
and inter-human relationships at a science museum using information from
RFID readers. In the science museum, we exhibited humanoid robots. Visitors
were invited to wear RFID tags to interact with the robots. Visitor behavior
was simultaneously observed using 20 RFID readers, distributed throughout the
entire floor that roughly measured the distances of nearby tags. We integrated

O o o ofs2 g g o gthes

the outputs from all RFID readers to estimate visitor trajectories that were
used to analyze three perspectives: space, visiting patterns, and relationships.
Regarding space, we identified crowded and uncrowded areas. We found several
typical visiting patterns, such as wvisited at every exhibit and directly going to
robot area. We also identified atypical visiting behavior. Regarding relation-
ships, for example, we estimated 76% recall of group-member relationships with
90% precision.
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Table 1 Previous studies about trajectories and pattern extraction.
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Fig.1 Floor of Osaka science museum.
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Fig.2 Interaction with a humanoid robot, Robovie-II.
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Fig.3 Interaction with other humanoid robots.
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Fig.4 RFID reader, antenna attached to ceiling and tag.
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Fig.5 Placement of RFID readers.
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Fig.6 Outline of position estimation method.
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Fig. 7 Distribution of positions where participants lingered.
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Fig. 10 State-chain model of trajectories.
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Fig.11 Comparison of trajectories based on DP matching.
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Fig. 12 TIllustration of standard deviations.
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Fig. 13 Five typical behavior patterns of visitors.
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Fig. 14 Relationships among typical behavior patterns.
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