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Optimization and analysis of artificial neural network-based model

for the prediction of the seat transmissibility

LIN Sen', ZHANG Xiaolu'”*
(1.College of Mechanical & Energy Engineering, Beijing University of Technology, Beijing 100124, China;
2.Engineering Research Center of Advanced Manufacturing Technology for Automotive Components, Ministry of Education,

Beijing University of Technology, Beijing 100124, China)

Abstract: Artificial neural network modelling has been preliminarily employed to investigate effects on the biodynamic responses.
In order to evaluate the vibration transmission characteristics of the seat-occupant system, further quantitative research is needed.
Drawing from a low frequency experimental investigation into whole body vibration, this study is aimed to develop an ANN model
with the response surface method optimization. The age, stature, sitting height, knee height, buttock-to-knee, weight, gender,
BMI, cushion thickness and frequency are used as network input to explore that these how to predict transmissibility from the seat
base to the seat pan. Based on the interaction between hyperparameters, the mapping relationship between model hyperparameters
and prediction performance indexes was established, and the optimal combination of hyperparameters was optimized and obtained.
The results show that the resonance frequencies in the vertical inline and the fore-and-aft cross-axis transmissibilities from seat base
to seat pan decreased with increasing thickness of foam at the seat pan. BP-ANN model has good performance in establishing the non-
linear relationship between the anthropometric, seat structure characteristics and vibration transmission characteristics of
seat-occupant system. Compared with BP-ANN model, the error of RSM-BP-ANN model is reduced by 25% and 18% respectively
in predicting vertical in-line transmissibility and fore-and-aft cross-axis transmissibility from seat base to seat pan. And this also pro-

vides an idea for adjusting the parameters of neural network models to improve the prediction accuracy of seat transmissibility .

Keywords: seat-occupant system ;seat transmissibilities ; aritificial neural network ; response surface method
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Fig.7 The 3D surface and contour plots of the BP~ANN model in predicting fore-and-aft cross-axis transmissibility
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Fig.9 The relative importance of input on the prediction of
seat transmissibilities by the RSM-BP-ANN model
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