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Deriviation Method of Evacuation Routes Using Physarum Solver
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Abstract: Generally, there are multiple evacuation destinations and evacuation route candidates, and it is
difficult to intuitively derive the optimal evacuation destination and evacuation route. For “safe and quick
evacuation”, it is necessary to find multiple evacuation routes to multiple evacuation destinations and com-
pare their priorities. Since the route search algorithm finds a single route connecting a single start point
and an end point, it is not possible to quantitatively determine the priorities of multiple evacuation routes
heading to multiple evacuation sites. Using Physarum Solver, it is possible to set multiple start points and
end points and to calculate priorities of multiple evacuation routes simultaneously. In this paper, we propose
an evacuation route derivation method using Physarum Solver. It was confirmed that the proposed method
can quantitatively compare the priorities of multiple evacuation routes to multiple evacuation destinations.
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Table 1 Road network and tubular network of Physarum.
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Fig. 1 Outline of the proposed method.

A 8 & D A B @
1 [wkr o rkWidth length nodelD Jlongitude latitude

0 1397823 35.73038
1 139.7823 35.73003
2 1397831 3573029
3 1397812 35.73051
4 1397812 35.73027
5 1397819 35.73043
6 139.7807 35.73056
7 1397808 35.73109
8 139.7802 35.73066
9 139.7804 3573062
10 139.78 3573069
11 1397801 35.73008
12 1397824 35.73112
13 139.7828 35.73097

1
2 LINESTRII50310-12¢13m-19.57 26.59846 2
3 LINESTRII50310-12¢3m-5.5m3 27.78952 3
4 |LINESTRII50310-12¢3m-5.5m3 5087434 4
5 LINESTRII50310-12¢5.5m-13m 35.21892 5
6 LINESTRII50310-12¢3m-5.5ms 4.556799 6
7 LINESTRII50310-12¢3m-5.5mst 26.29062 7
= & LINESTRI50310-12¢13m-19.5r 5357997 + 8
9 |LINESTRII50310-12¢5.5m-13m 7196756 9
10 LINESTRII50310-12¢5.5m-13m 48.44856 10
11 LINESTRI50310-12¢3m-5.5m3f 106.1329 11
12 |LINESTRII50310-12¢3m-5.5m3 28.42429 12
13 LINESTRII50310-12¢3m-5.5m3 1035112 13
14 LINESTRII50310-12¢13m-19.5r 34.33499 14
15 LINESTRII50310-12¢13m-19.51 56.72942 15
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Fig. 2 Road network extraction.
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Fig. 3 Derivation of evacuation routes using Physarum

Solver (1).
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Fig. 4 Derivation of evacuation routes using Physarum
Solver (2).
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Fig. 5 Derivation of evacuation routes using Physarum
Solver (3).
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Fig. 6 Derivation of evacuation routes using Physarum
Solver (4).
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