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Traffic accidents occur owing to various causes. It is necessary to investigate the causes, and take measures
effectively to reduce casualties in accidents. One of the key methods is statistical analysis of occupant injury
prediction using accident data. The occupant injury prediction model can estimate causes of occupant injuries.
These days, advanced automatic collision notification (AACN) using occupant injury prediction model has been
studied in order to hasten emergency rescue time or quickly determine a suitable trauma center. These
prediction models can clarify the principal causes; however, all real world accidents don’t always apply to the
models. Outlier accident cases of these prediction models can lead us to clarify new issues and effective
countermeasures to reduce casualties. This paper focuses on occupant injury prediction models and their outlier
cases using Japanese accident databases to find out unknown factors contributing more reduction of traffic
accident casualties.

In this paper, occupant injury prediction models are built using Japanese in-depth accident investigation
database for frontal, near-side, far-side, and rear crashes. These prediction models have significant factors of
delta-V, damage grade, seat belt use, and so on; furthermore each model can be validated by Japanese national
police reported accident database. Outlier accident analysis clarifies characteristic accidents such as frontal pole
impact crashes, which have a factor related to frontal deformation area and pole breakage. Moreover, this paper
recommends countermeasure of body structure against narrow object impacts such as a utility pole, and
installation of guardrails in front of utility poles to reduce injury risks in frontal pole impact crashes.

The viewpoint of outlier accident cases clarifies their injury mechanisms which had not been known before
such as frontal pole impact crashes. These results can lead us to make effective countermeasures to reduce
casualties in traffic accidents; furthermore, they improve the accuracy of occupant injury prediction models.

They can be utilized as occupant injury prediction algorithms for Japanese AACN in future.




