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EVACUATION BEHAVIOR SIMULATION FOR A FIRE DISASTER
USING MULTI-AGENT MODEL
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This paper treats an evacuation behavior simulation for a fire disaster by using Multi-
agent model. Multi-agent modeling is a computational method that allows building an
artificial environment populated with agents which are capable of interacting with each
other. In this paper, we simulate an emergency evacuation behavior from a food store
and investigate the influence of the physical environment and the properties of evacuees
on the evacuation results. Through the simulation, it is shown that the guides who lead
the evacuees to the exits are effective for decreasing time needed to evacuate and the

number of guide board which indicates the emergency escape routes gives the influence
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of the number of the residual evacuee.
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Table 1 Behavior setting of adult and elder
Elder Adult
Visible range(m) 5 Whole area
Moving velocity(m/s) | 0.8-0.395xp | 1.4-0.395xp
Behavior type Autonomous | Autonomous

or following

p:Crowd density(people/m?)
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Table 2 Simulation conditions

Exit sign 1 Exit sign 2 Guide

Set 1 0 0 0

Set 2 2 (H1) 2 (h1) 2 (G1)
4 (h1,h2) | 4 (G1,G2)
Set 4 | 8 (H1,H2,H3,H4) - -

Set 3 4 (H1,H2)
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Fig.11 Step 50 (Four guides)
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Fig.14 Relation between exit sign 1 and casualties

Table 5 Influence of the location of exit sign 1

(Two signs)

Location H4,H4 H4,H1 H4,H2 H4,H3

No. of steps | 235.2 214.0 2214 114.2

Location | H1,HI HI,H2 HI,H3 H2,H2

No. of steps | 231.4 1284 98.4 229.6

Location H2,H3 H3,H3

No. of steps | 143.8 117.4
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Table 6 Influence of the location of exit sign 1

(Four signs)

Location H4,H1 H4,H2 H4,H3

No. of steps | 223.2  143.2 107.2

Location H1,H2 H1,H3 H2H3

No. of steps | 104.6 74.6 116.8
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