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Correlation Analysis between Injury Index of Multi-cell Headrest
through k-means Clustering DB

Sungwook Cho*, Seong S. Cheon*'

ABSTRACT: The development of transportation methods has improved human transportation convenience and made
it possible to expand the travel radius of people with disabilities who have difficulty moving. However, in the case of
WAV (wheelchair Accessible Vehicle), the safety that may occur in a vehicle accident is still lower than that of regular
passenger seats. In particular, in the case of a rear-end collision that may occur in a defenseless situation, it can cause
fatal neck injuries to disabled passengers. Therefore, a more detailed design plan must be reflected in the headrest to
be applied to WAV. In this study, a multi-cell headrest was proposed to implement local compression characteristic
distribution of the headrest during rear-end collision of WAV. Afterwards, a correlation analysis was performed
between the passenger's NIC (Neck Injury Criterion) and impact energy absorption using the data set construction
through analysis and the clustering results using k-means clustering. As a result of clustering, it was confirmed that
data clusters with similar characteristics were formed, and a correlation analysis between NIC and impact energy
absorption through the characteristics of each cluster was performed. As a result of the analysis, it was confirmed that
the softer the cell compression characteristics in Mid3 and Mid6, the more impact energy absorption increases, and
the harder the cell compression characteristics in Front2, Mid3, and Mid6, the more effective it is in reducing NIC.
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Fig. 1. Section and structure of multi-cell headrest
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Fig. 7. Clustering visualization through PCA

Table 1. Data distribution results by cluster

Cluster Number of data
A 753 (36.77%)
B 718 (35.06%)
C 577 (28.17%)
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