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ofE HCT T1 Acc USF UZF HRV NIC Nkm

Node 4 6 5 6 6 6 7

Pearson

Correlation | 0.7224 -0.0710 0.2805 0.5196 0.4036 0.2903 -0.0361
Coefficient

[AlMean | 4 5579 1.1885 9.9096 | 86.205 | 0.3990 | 2.3463

Absolute 9, 9 0.0405
Frror (ms) (g (N) (N) (N) (m?/s%)

[BIKNCAP | 57-82 | 9.30-1310 | 30-190 | 360-750 | 3.20-4.80 | 11.0-24.0 015055
Criteria (ms) (@ N) (N) (N) m?/s?) |
Ratio
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3) Upper Neck Shear Force
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5) Head Rebound Velocity
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6) Neck Injury Criteria
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Abstract

A Study on Predicting
Occupant Whiplash Neck Injury
In a rear—end collision

Using Decision Tree Model

Jun Gue Kwak
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

Automobile are an essential element in our lives. Although the
number of automobile accident deaths in Korea is decreasing every
year, the rate i1s still high among OECD countries, and efforts to
reduce safety accidents are continuously needed. In order to improve
the safety level of automobiles, the Korea Automobile Testing &
Research Institute 1s implementing the Korea New Car Assessment
Program that can verify automobile safety performance with objective

numerical values.

This study predicts and analyzes the results according to the test
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conditions based on the neck injury safety evaluation test data of the
KNCAP. Through the safety evaluation results that have been
continued for many years, we want to confirm the factors that affect
vehicle safety and the importance of each factor. This study used the
collected data of the low-speed rear crash neck injury safety
evaluation conducted so far, and set 7 test conditions as independent

variables through an investigation of previous studies.

A decision tree model capable of visual and logical explanation was
selected as a machine learning model for analysis prediction, and
analysis was performed by selecting a regression tree algorithm
method according to the type of data collected. The data were
randomly divided for predictive analysis, and 5 out of 7 significant

models were identified.

As a result, among the factors that affect human injury, the
position of the dummy’s head, the head backset, had the greatest
effect, followed by the height of the head, and the angle of the
dummy’s pelvis in that order. In addition, the vehicle seat type and
head restraint type, which were one of the independent variables, did
not affect the analysis. Through the study, it was confirmed that the
position of the occupant’s head is an important variable in a rear—end
collision, and that it is necessary to keep the head close to the head

restraint when driving in a vehicle for neck injury safety.

keywords : KNCAP, rear-end collision, Whiplash, Decision Tree
Student Number : 2021-23835
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