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A Route Calculation Method for Human Navigation
based on a Location Model with a Formal Context Description

Masahiro Bessho! Shinsuke Kobayashi'* Noboru Koshizuka® Ken Sakamural*

tInterfaculty Initiative in Information Studies, Graduate School of Interdisciplinary Information
Studies, The University of Tokyo
YRP Ubiquitous Networking Laboratory

To achieve the goal of creating a context-aware human navigation system, it is necessary
to reflect dependencies among contexts in the process of the route calculation. In this
paper, we propose a route calculation method based on a location model that can handle
such dependencies formally. The proposed method calculates a route candidate graph from
the model preliminarily, by extracting a circulation from its spatial structure and deriving
access constraints and search hints from its context description. Using this approach, the
route calculation can be reduced to a minimum-cost route search problem on the graph,
which is expected to be performed in a realistic time. The proposed method was evaluated
by implementing a test application based on the method and applying it to three existing
environments, to show the feasibility of the model and the proposed method for context-
aware human navigation.
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<rdf:RDF ~~~ >
<indoor:restroom rdf:about="ucode:UCODE_OF_THIS_RESTROOM"
utad:utadVersion="0.0.0" place:abstract="true">
<utad:label xml:lang="en">A Restroom</utad:label>
<place:explicit>true</place:explicit>
<place:areatype>UNIT</place:areatype>
<place:geometry rdf:parseType="Literal">
<pgs:column xmins:pgs="&pgs;">
<pgs:polygon>0,0,0 0,10,0 10,10,0 10,0,0</pgs:polygon>
<pgs:height>3</pgs:height>
</pgs:column>
</place:geometry>
<place:groundGeometry rdf:parseType="Literal">
<pgs:polygon xmins:pgs="&pgs;">
0,0,00,10,0 10,10,0 10,0,0
</pgs:polygon>
</place:groundGeometry>
<place:links>
<rdf:Seq>
<rdf:li resource="ucode:UCODE_OF_RESTROOM_DOOR"/>
</rdf:Seq>
</place:links>
<indoor:sex>"man"</indoor:sex>
<indoor:universal>true</indoor:universal>
<indoor:usable>
((#this.sex == "all") or ($user.sex == #this.sex))
and (#this.universal or (not "wheelchair" in $user.disabilities))
</indoor:usable>
<place:condition>
(#this.sex == "all") or ($user.sex == #this.sex)
</place:condition>
</indoor:restroom>
</rdf:RDF>
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A ‘s Desk Z;

‘ (a) A representative vertex
/ corresponding to the desk.

N

!

/
(b) Vertices corresponding

to the doors. (c) Edges connecting the vertices.
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(a) Destination information

ucode . UCODE_OF_A' S_DESK
type : desk
availability : $user.name == “A”

(b) Access constraints caused by the
barriers on the edges

$user.tolerant_height gt 0.1
(It is possible to pass through this edge for
a user who can cross over a 0.1m step.)

0\
D.Gmi (V step(l} 1m) '
|

(c) Access constraints on the passage width

not ( $user.tolerant_width gt 0.6)
(It is possible to pass through this edge for a
user who can go through a passage with a
width of 0.6m.)
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