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Automatic Generation of Behavioral Rules for Pedestrian Simulations Using
Reinforcement Learning

*H. Kobayashi ! , K. Moriyama ! ,/T. Matsui 2 , A. Mutoh ! and N. Inuzuka *
(! Nagoya Institute of Technology , > Chubu University)

Abstract— In designing pedestrian simulations, it is common for model designers to prepare in advance
behavioral rules of the pedestrians. To reduce the burden on the designers, we aim to automatically generate
the rules using reinforcement learning. In this work, we consider counter-flow simulations where agents move
toward each other. They decide their actions based on visual information. This work designs their states
to avoid collisions in the simulations. From the simulation experiments, we found that the proposed agents
learn appropriate behavioral rules to arrive at the destination while avoiding collisions.
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Fig. 1: Lines of sight of Kimura et al.’s method.
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Fig. 2: Recognition of others by Kimura et al.’s
method. The large circle indicates the agent while
the small circles are others.

Fig. 3: Proposal 1: Recognizing others’ moving direc-
tions. The large circle indicates the agent while the
small circles are others. The colors (orange and blue)
indicate the moving directions.
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multiples of the walking distance
in a unit time

Fig. 4: Proposal 2: Changing the visual distance fol-
lowing the walking speed.
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Fig. 5: Proposal 3: Cha?lrging the density of lines of
sight.
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Fig. 6: Experimental environment.
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Table 3: Result of Experiment 3 (rounding off to one
decimal place)

Average of Average of

Method

collision counts earned rewards

Kimura et al. 1.0+0.9 311.0 + 120.5
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é?ﬁiii) 0.5+0.5 393.0 £ 50.1
Proposal 3 0.5+0.5 397.1 +£46.8
All proposals 0.6 £0.7 369.7 + 65.1

Fig. 13: Example of a confirmed laminar flow. Green
agents are moving to the right, while red agents are
moving to the left.
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Fig. 14: Examples of learned Q-values. The large cir-
cle indicates the agent while the small circles are oth-
ers. The colors (orange and blue) indicate the moving
directions.
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