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Crowd simulation is one of the most widely used technique for the design and evaluation of the human-in-the-loop
situation such as evacuation plans, the building designs and so on, in a virtual environment. In order to have a
valid evaluation, it is necessary to have a correct model of an individual agent’s decision process which causes a
behavior of human’s in a crowd. However, in general, designing a decision process of agent’s largely depends on
a trial-and-error manner. To avoid the trial-and-error by human designers, we focus on the automated method to
derive agent’s decision strategy from the real data of human’s. In this paper, we consider that agent has the multiple
strategies to select a goal state and selects it in accordance with the environment. The proposed method makes it
possible to extract the multiple strategies and the switching condition functions by evolutionary computation.
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1: The architecture of agent
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2: Example of an expression tree and gene
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Z% 1: A set of strategies and switching conditions of evalu-

ation data
I-1 1-2 I-3
w If(cg,_, >0) Then c If(cg,_, >0) Then c
Else w Else If(ng, _; —7min > 0)
Then —n
Else w
I-1 -2 -3
1/d | If(cg;_, >0) Then c If(cg,_, >0) Then c
Else 1/d Else If (ng, _; —7min > 0)
Then —n
Else 1/d
m-1 | m-2 Im-3
w/d | If(cg,_, >0) Then ¢ If(cg,_, > 0) Then ¢
Else w/d Else If (ng, _; —Nmin > 0)
Then —n
Else w/d
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4: The layout of virtual environment and the initial po-
sition of agents
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# 2: Algorithm perfomances

[ [ [ 1 [ ©m1 [ M-I 2 | T2 m-2 [ I3 -3 I-3
Previous Success rate[%)] 100 100 100 0 0 0 0 0 0
Zhong 14] Average 0 0 0 || 2083 | 20E3 | 35E3 || 53E3 | 3.1B-3 | 4.2E-3
ong Standard dev. 0 0 0 || 27E-5 | 3.2E-6 | 28E4 || 1764 | 6.3B5 | 2.85-6
Provosed |_Success rate[%] 100 100 100 100 100 100 0 0 0
( Kp_ 2) Average 0 0 0 0 0 0 || 4153 | 3.5E4 | 2.8E3
- Standard dev. 0 0 0 0 0 0 || 4854 | 6.8E5 | 2004
P 4 | Success rate[%] 100 100 100 100 100 100 10 40 10
(;?pfsg) Average 0 0 0 0 0 0 || 3183 | 2154 | 2.5E3
- Standard dev. 0 0 0 0 0 0 1.0E-3 1.7E-4 8.4E-4

7% 3: An example of strategies and switching conditions is

extracted from evaluation data
Previous[Zhong 14]

M-1 | w/d,—d/w,—d/w—1
Proposed(K = 2)
If(Wmax > 0) Then —d/w
Else 7
If(dwmin — Nmin > 0) Then w/d
Else w
If(cg,_, > 0) Then c
Else w/d
If(—cg,_,/dg,—1 —Cg,_, +1>0) Then —d/w
Else ¢

Proposed(K = 3)
If(ng,_, +2wg,_, >0) Then w/d—1
Else If (wg, , > 0) Then 7
Else d
If(—wg,_, > 0) Then n
Else If(—ng,_, > 0) Then —c—dc
Else —d/w
If(cg,_, > 0) Then c
Else If (wmax > 0) Then w/d — ¢?
Else d
If (wg,_, — WmaxCg,_, > 0) Then w/d
Else If(cg,_, > 0) Then ¢
Else ¢
If(cg,_, > 0) Then c
-3 | Else If(1 + fmin/Ng;_1¢g;—, > 0) Then —n
Else w/d
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