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Considering Walking Passage Shapes

SaTosHI MAcHIDAL'®)  MasAao Yanacisawal Nozomu Tocawal:?)  Tomovyuki NiTTa?

DAISUKE SHINDO? KIYOTAKA TANAKAZ

Abstract: In recent years, the mobile device has widely spread, where navigation systems have become one
of the most popular services. Since indoor environments have become more and more complex, not only
outdoor navigation service but indoor navigation service is strongly required. We have been developing an
indoor pedestrian navigation system called VNS (Visibility-graph-based Navigation System). VNS based on
a visibility graph but they can cause problems when we model a long straight passage such as hallways. In
this paper, we propose improved visibility graph for indoor environments and apply it to VNS. Our improved
visibility graph combines a visibility graph and road network and effectively model indoor environments.
Experimental results demonstrate the effectiveness of the proposed system.
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An Indoor Pedestrain Navigation System based on Visibility Graphs
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Fig. 1 Node placement.
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Fig. 2 Visible edge generation by plane sweep.
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Fig. 4 Modeling using the road network.
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Fig. 3 Linear passage link, which does not match a walking route.
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Fig. 5 Modeling method based on improved visibility graph.
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Fig. 6 Modeling results of the Building No.63 in Nishiwaseda
Campus (7F).
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Table 1 Number of links and nodes in the Building No.63 in

Nishiwaseda Campus.

i | &/ —F | Rk | ZER A WE | &2V
J—=K | /=K /=K /=K

1F 150 12 2 11 13 843
2F 125 6 6 11 19 456
3F 162 5 0 4 10 721
4F 404 4 3 25 34 2701
5F 395 4 3 23 32 2760
6F 391 4 3 15 36 2601
7F 420 4 3 29 33 2644

it 2047 39 20 118 177 12726

%2 FEILOWPRMAX v /3R 63 B/ — U v 7 3o g,
Table 2 Comparison of the number of links and nodes in

the Building No.63 in Nishiwaseda Campus of each

method.
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Fig. 7 Result of applying to the navigation system in the Building No.63 in Nishiwaseda

Campus.
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