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Abstract: This paper introduces development of a disaster evacuation system with mobile devices to find the
shortest routes by Dijkstra’s algorithm, and guide the users to shelters. A calculation method is proposed by
appending ID with group number to intersections and shelters on a map. Even if GPS module is inactivated,
the system is still accessible from mobile devices with WiFi to show the evacuation routes and pathways on
the map continuously. The results of experiment show that the proposed algorithm provides high usability
to set impassable roads and the calculated routes are close to actual evacuation routes compared with the

GoogleMapsAPI within error of 5%.
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Fig. 1 Example of routes and shelters.
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Table 1 Routes settings in the case of Fig. 1.

ID| 4F | A—FE BRI ID
1| BEEERT A 100 11

2 | HEEEPT B 200 4

3 | EEEERT C 100 12

4 i (HFRERT) 200 2,8

50 KRER 100 6,7,9
6| WER 100 5,7,9
7| RER 100 5,6,8
8| REA 100 4,712
9| ZEMR 100 5,6,10
10| 7N 100 9,11
11| REA 100 1, 10
12| &M 100 3,8
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Fig. 2 Structure of the disaster evacuation system.
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Fig. 3 Shelters and evacuation routes on GoogleMap using laptop PC with WiFi.
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Fig. 4 Difference of shelters and routes between a non-broken bridge and a broken

bridge.
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® 2 HEWESE /- PCICXANMEE (B

Table 2 Measurement errors with mobile phones and laptop PCs.

Bt (JEYER)

RS | R 22

E A VAR OFESE _
%L [m] [m]
GPS f & 4 B =H 37.359760 | 140.382041 21 6

g et (500 i)

37.359237 | 140.382270 51

WiFi {4 & / — I PC(PlaceEngine)| 37.359584 | 140.382128 18

WiFi fi+& / — b PC(Geolocation) | 37.359771 | 140.381776 23

WiFi+GPS i} & A~— k7 . | 37.359582 | 140.382041 11

GPS fif& A~— K7 4>

37.359531 | 140.381817 11
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Table 3 Distances from current location to shelters given by the calculation methods.
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