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Evacuation simulation for dynamic evacuation management
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It is important for the safety department to guide people in evacuating quickly from facilities in emergencies. It is
desired to prepare for all emergencies to save human lives. However, it is difficult to conduct drills involving many
people and using real environments under various scenarios without giving notice to people beforehand. Evacuation
simulation is one of the methods for verifying the efficiency of prevention plans.

In this paper, we propose an evacuation management system for the safety department engage in emergency
preparations and provide trainings to save individuals during emergencies. Results of evacuation simulation at
subterranean shopping malls are shown to demonstrate our method reduce the cost of computer resource that are

required in simulations.
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Intended purpose
Issues traffic of returner | emergency escape
a) Scale
number of agents >> 10,000 < 10,000
area town building
duration time days hours
b) Behavior model
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guidance v
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Selected directions All Man | Woman

Follow instructions from clerks 46.7 | 38.7 54.7
or announcements

Hide from smoke 26.3 | 30.7 22.0

Go to the nearest staircase 16.7 | 20.7 12.7
or emergency exit

Follow other people’s movement 3.0 1.3 4.7

Go in the direction with fewer people 3.0 2.7 3.3

Go to bright windows 2.3 2.7 2.0

Return to the path 1.7 2.7 0.7

Other 0.3 0.7 -
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without with outgoing agents
initial || outgoing/incoming incoming agents per step (10[s])
agents agents 0 \ 10 | 20 | 30 40 \ 50
1,000 1,000/1,000 1,000/73 | 1,950/181 | 2,900/296 | 3,850/574 | 4,800/988 | 5,750/1, 366
3,000 3,000/3,000 3,000/305 | 3,950/414 | 4,900/529 | 5,850/814
5,000 5,000/5, 000 5,000/600 | 5,950/711
*total agents / average of agents of each step
R4 1 RAT Y T FEHERR [s] £ 1 AT v 7H1h OFHFERXE Y — [GB]
without with outgoing agents
initial || outgoing/incoming incoming agents per step (10[s])
agents agents 0 ‘ 10 ‘ 20 ‘ 30 40 ‘ 50
1,000 4.82/56.71 0.42/3.46 0.97/6.70 | 1.61/14.56 | 3.33/68.81 | 6.43/245.13 | 9.65/449.04
3,000 14.70/417.63 1.58/28.96 | 2.16/32.66 | 2.82/40.73 | 4.60/97.46
5,000 25.06/1075.54 3.05/87.82 | 3.70/90.51

*average memory[GB] usage at each step / average timel[s] to simulate 1 step
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