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Abstract: Explore the possibility of dummy chest displacement in seatbelt sled tests by establishing four
machine learning algorithm models in the field of automotive virtual evaluation. Optimized by PCA, the
result indicated that PCA could enhance the prediction accuracy of the four models. Among the four
algorithm models, XGBoost and LightGBM showed similar performance, achieving prediction accuracy of
over 89%, which was relatively high. Additionally, the importance of data governance in improving data
quality and the predictive performance of algorithm models was emphasized.

Keywords: Virtual evaluation, Machine learning; Seatbelt sled; Chest displacement prediction; Data
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Figurel. Dummy chest displacement curve
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Figure3. LightGBM processing schematic diagram
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Tablel.Algorithm performance comparison without/with optimization
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5
BP+LSTM 76.1% 78.2%
SVR 83.1% 86.3%
XGBoost 86.0% 89.5%
LightGBM 86.5% 89.9%
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