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Abstract

Recently, interest in planning and operating the walking environment is increasing along
with sustainable transportation. The need for pedestrian behavior research is also increasing in
that it evaluates the walking environment and establishes criteria for improvement. The
pedestrian path planning behavior model proposed in this paper is distinguished from the
existing models in that it represents pedestrians’ anticipation behavior with realistic
assumptions and applies the anticipation behavior to the path planning behavior. Expected
occupancy map (EOM) is developed to estimate the future walking environment assuming that
pedestrians anticipate changes in walking environment based on the current position and speed
of surrounding pedestrians. Based on the EOM, the travelers choose their optimal path
considering the safety and travel time. The path planning problem is formulated to minimize
the total travel delay, and it is solved using the Genetic Algorithm. First, we verify the proposed
model and analyze the effect of collision penalty on the path planning. Then, we compare the
movements of pedestrians with and without anticipation by combining the micro model and the
proposed model. The results show that the pedestrian anticipation can reduce the travel distance
and the collision probability.

Keywords: anticipation behavior, dynamic and stochastic environment, expected occupancy
map, path planning model, pedestrian behavior model
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(b) With COM-based path planning

Figure 5. Locations of pedestrians planning path with EOM and COM
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Figure 6. Number of pedestrians passing below/above the fixed object
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