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Development and application of pedestrian human body model
representing anthropometric characteristics of 50" percentile

Chinese male for intelligent safety
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Abstract: The TUST 50" percentile Chinese male pedestrian injury bionic model was constructed based on
CT medical imaging data of a volunteer with Chinese 50" percentile male anthropometric characteristics,
and its effectiveness was verified by the reconstruction of cadaveric blunt impact tests. In accordance with
the pedestrian model certification requirements outlined in the Euro NCAP protocols, a walking-posture
model is further constructed, and simulation analyses of pedestrian-vehicle collisions at various collision

angles were performed. Results indicate that in lateral collisions between pedestrians and vehicles, the head
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impact time was delayed by approximately 10 ms compared to frontal and rear impacts, and the overall

injury severity was relatively mild. The highest risk of head trauma was exhibited in rear impacts, whereas

severe injuries to the lower extremities were more likely to be caused by frontal impacts. These findings

demonstrate that significant influence of collision angle on pedestrian injury was exerted. Therefore,

collision angle should be carefully considered in the optimal design and assessment of pedestrian protection

systems. The TUST injury bionic model developed in this study provides crucial technical support for

research on pedestrian-vehicle collision injury mechanisms, optimization of intelligent safety systems for

vehicles, and the construction of virtual evaluation frameworks.

Key words: vehicle engineering; TUST injury bionic model; 50" percentile Chinese male; pedestrian

protection; collision angle
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Fig. 2 Blunt impact simulations tests
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Table 7 Strain contour plot of cortical bone in lower extremity long bones
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