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Abstract: This study provides a reference for pedestrian collision protection and the design of AEB
systems in various accident scenarios, supporting the development of integrated active-passive safety
assessment protocols. By analyzing 122 real-world pedestrian-vehicle collision cases from the Future
Mobile Traffic Accident Scenario (FASS) database, three typical accident scenarios were identified.
Using the PC-Crash accident reconstruction method, an AEB model was developed to validate the
system's effectiveness and assess its impact on head, chest, and lower limb injuries, as well as the
overall weighted injury score. The results indicate that while the AEB system can reduce injuries in
pedestrian-vehicle collisions, uncertainties remain concerning injuries from ground contact. Optimal
protection occurs when pedestrians was in the scenarios of right-crossing and walking in the same
direction, with a FOV of 20°, detection distance of 60m, warning time of 2s, and TTC of 1.2s, where
injuries primarily result from ground impact. Conversely, when pedestrians is in the scenario of
left-crossing , a FOV of 30°, detection distance of 50m, warning time of 2s, and TTC of 1s yield the
lowest injury values and overall weighted score. However, paradoxically.

Keywords: typical accident scenario; automatic emergency braking system; simulation; pedestrian
injuries
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Figure 1. Scene category
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Table 1. Typical accident scenarios of human-vehicle collisions
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Figure 4. Distribution of pedestrian injury sites
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Figure 5. Comparison of accident cases, motion process simulation and reconstruction video and simulation in three typical scenarios of

people and vehicles
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Table 2. Key parameters of the AEB system
R 2. AEB RGXESY
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Figure 6. Comparison of human-vehicle collision damage parameters after adding different AEB systems
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Figure 7. Comparison of man-ground collision damage parameters after adding different AEB systems
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Figure 8. Comparison of human-vehicle collision damage parameters after adding different AEB systems
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Figure 9. Comparison of man-ground collision damage parameters after adding different AEB systems
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Figure 10. Comparison of human-vehicle collision damage parameters after adding different AEB systems
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Figure 11. Comparison of man-ground collision damage parameters after adding different AEB systems
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Figure 12. Weighted value analysis of the pedestrian protection effect of AEB system in different scenarios
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