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Summary

Forming security plans for crowd navigation is essential to ensure safety management at large-scale events.
The Multi Agent Simulator (MAS) is widely used for preparing security plans that will guide responses to sudden
and unexpected accidents at large events. For forming security plans, it is necessary that we simulate crowd behaviors
which reflects the real world situations. However, the crowd behavior situations require the OD information (depar-
ture time, place of Origin, and Destination) of each agent. Moreover, from the viewpoint of protection of personal
information, it is difficult to observe the whole trajectories of all pedestrians around the event area. Therefore, the
OD information should be estimated from the several observed data which is counted the number of passed people at
the fixed points.

In this paper, we propose a new method for estimating the OD information which has following two features.
Firstly, by using Bayesian optimization (BO) which is widely used to find optimal hyper parameters in the machine
learning fields, the OD information are estimated efficiently. Secondly, by dividing the time window and considering
the time delay due to observation points that are separated, we propose a more accurate objective function.

We experiment the proposed method to the projection-mapping event (YOYOGI CANDLE 2020), and evaluate
the reproduction of the people flow on MAS. We also show an example of the processing for making a guidance plan
to reduce crowd congestion by using MAS.
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Algorithm 1 MTW-BO
Input:
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T € Nt JpArigf s
M e Nt WIS VX LY 27 )VELG
N e NT: {0 X U a4,
w € NT : JIEE R,
1: Sampling { X;|t=1,---T}
2: forc=1to C do
3: fort=1toT do

4. Dt = @

5: for m =1to M do

6: Sampling {X™}

7. f/tgm):f(Xt*uwv'“7Xt(m)7"‘7X£k/+w)
8: D, =D,uXx™

9: end for

10: forn=M+1to M+ N do

11: x™ = argmax x ov(as; Dy)

12: Select X" by MTWBO

13: V= (X XM X))
14: D, =D,uXx™

15: end for

16: X} —argminy, . p L, (X¢)

17:  end for
18: end for

3-2 Multi Agent Simulation (MAS)
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