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Abstract: Recently, the number of people who use navigation systems with mobile devices on the streets is
rapidly increasing. As the increase of the number of the user of these systems, concerns on safety is arisen
because it makes people to frequently reconfirm the route on small screens of mobile devices. Therefore,
navigation systems using highly visible and recognizable landmarks have been proposed. The landmarks are
1) buildings that can help users identify own location accurately but cannot be recognized from far (local
landmarks) and 2) tall buildings that are highly visible from a long distance but give users only rough infor-
mation (global landmarks). In this paper, we define three types of landmarks according to their properties,
“point landmarks” for the above 1), “area landmarks” for the above 2), and “linear landmarks” which are
not visible from far but users can easily follow along. We propose a navigation system to generate route
directions by exploiting several types of landmarks at the same time, which is difficult by other conventional
methods. In the experiment, we tested the system with both virtural and real environments and confirmed
that users of our system could reach the destination using a small number of landmarks, which means users
need to check screens less than other systems.
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Fig. 1 Examples of point, line, and area landmarks.
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Fig. 2 An example of a route using three types of landmarks.
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Fig. 3 Examples of rendering in Kagoshima.
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Fig. 6 Drawing urban scenery using GIS data in Kagoshima,

Japan.
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®2 MLL727 > F~—20#% (0 (ZENL7%)
Table 2 The number of extracted landmarks (The number of

landmarks added manually).
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Fig. 7 Examples of paths in San Francisco. Red line shows a

landmark-based path searched on the route graph rep-
resented by blue lines, green line is a shortest path, and

yellow line is a path by Google Directions.

1234



[BHRNIBFERIEE Vol.57 No.4 1227-1238 (Apr. 2016)

] 5
9 8
8 7
7 6
6
5
5
ol
4
- 3
3 -
2 2
1+ 1
TR & e R S S
S o (e g F& £
& S %é & SF GE
(a) AU IE S KO ZE LN 2 R 15 (b) ¢
8 %1 (Hr77rysAam) k¥ 5 REZER T oM
[P

Fig. 8 Evaluation results of simulated experiments using

experimental data 1 (San Francisco).
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Fig. 9 Examples of paths in Kagoshima. Red line shows a
landmark-based path searched on the route graph,
green line is a shortest path, and yellow line is a path

by Google Directions.
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Fig. 10 Evaluation results of simulated experiments in

Kagoshima.
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Fig. 11 Evaluation results of field experiments in Kagoshima.
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