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It is widely known that herd behavior, a cognitive bias in humans, causes irrational or inappropriate behaviors in
evacuation situations. In this paper, we propose the evacuation decision model for herding based on the biological
response threshold model. We also show that the proposed model can be applied for multi task problems in which
the agents must choose two or more tasks to perform such as evacuation and fire fighting.

1.

[Tsai 11, Bulumulla 17]

[Helbing 00]

[Helbing 00]

2.

:

IS

a-tsurushima@secom.co.jp

[Bonabeau 96]

s

s s

X

θ X = 1 X = 0

P (X = 0 → X = 1) =
s2

s2 + θ2
(1)

P (X = 1 → X = 0) = ε (2)

s(t+ 1) = s(t) + δ − α
c

C
(3)

δ α

c

C

3.

2.

X = 1

X = 0

1

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

1D3-OS-28b-04



1:

3 c C

F

F (n) =

{
1− n/Nmax n < Nmax

0 otherwise,
(4)

n Nmax

r

θ μ θ

μ

R

R(r) =
1

1− eg(r−μ)
(5)

g

s 3

1

s(t+ 1) = max{s(t) + δ̂ − α(1−R)F, 0} (6)

δ̂

δ̂ =

{
δ if r > 0

0 otherwise,
(7)

s r < μ

α

1

1

16× 128

600

r

X = 1 X = 0

X = 0

1

4.

3.

X1

X2 1

1

X1 X2 0

X1 X2 θ1
θ2 s1 s2 X1

F1 s1 4 6

X2

F2(n) =

{
1− abs( n2−ξ

Nmax
) n2 < Nmax

0 otherwise,
(8)

s2(t+ 1) = max{s2(t) + δ̂2 − α2RF2, 0} (9)

8 n2 X2

ξ

r > μ n2 = ξ

r n2

r(t+ 1) = max{r(t)− γn2 + π, 0} (10)

γ π

P1(X1 = 0 → X1 = 1) =
s21

s21 + θ21
(11)

P2(X2 = 0 → X2 = 1) =
s22

s22 + θ22
(12)

P1(X1 = 1 → X1 = 0) = ε1 (13)

P2(X2 = 1 → X2 = 0) = ε2 (14)

X1 X2

2

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

1D3-OS-28b-04



2:

Pi(Xi = 0 → Xi = 1) > Pj(Xj = 0 → Xj = 1) + offset
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offset Xi = 1∧Xj = 0
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size 0 → 1 1 → 0 0 → 2 2 → 0 1 → 2 2 → 1 0 → 0 1 → 1 2 → 2

1 2178 0.1900 0.1884 0.0009 0.0 0.0001 0.0006 0.1583 0.4402 0.0215

2 411 0.0426 0.0445 0.0052 0.0 0.0002 0.0021 0.1550 0.1032 0.6472

3 26 0.0037 0.0040 0.0033 0.0 0.0 0.0004 0.7107 0.0085 0.2694

4 265 0.0024 0.0026 0.0035 0.0 0.0002 0.0004 0.0736 0.0052 0.9119
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