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Abstract
Under the complex traffic state of pedestrian crossing at signalized intersections, in-depth analysis
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of the traffic characteristics of pedestrian crossing, how to construct a pedestrian dynamic model,
and improve the safety and efficiency of pedestrian crossing have become an important issue. In this
paper, an improved social force model based on game theory is proposed to explore the influencing
factors of secondary crossing at signalized intersections under saturated pedestrian flow. Accord-
ing to the needs and behavior characteristics of pedestrians crossing the street twice, this paper
improved the social force model, increased the influence of traffic lights on pedestrians crossing the
street, determined the coefficients of pedestrians’ demand for time and speed through Nash equilib-
rium, and quantified each component of social force. Then, the energy theorem is used to process the
data, and the actual data are used to quantify the various components of the improved social force
and the pedestrian crossing process is described in detail. Finally, by comparing the original social
force model with the improved social force model and the actual situation, it is shown that the im-
proved social force model can better reflect the actual situation, and provide theoretical basis for
improving the efficient and safe operation of the signalized intersection traffic system and improv-
ing the pedestrian crossing facilities.
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Figure 1. Components of pedestrian social forces
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Table 1. Velocity matrix gains of pedestrians on both sides of A and B
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Figure 2. Schematic diagram of pedestrians crossing the street twice
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Figure 3. The location of the cross section for data collection
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Figure 4. Pedestrian status on the sides of cross section A and B
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Figure 5. Effective green time for pedestrians crossing the street
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Figure 6. Four cross-sectional pedestrian speed profiles
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Figure 8. Trend graph of pedestrian self-drive force on side A
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Figure 9. Trend graph of pedestrian interaction force on side A
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Figure 10. Trend map of boundary force on side A
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Figure 11. Trend chart of the green countdown force on side A
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Figure 12. Comparison of the original model, the improved model and the actual data
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