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[Abstract] The shared cars have the characteristics of standardized vehicle models, diverse users, and
high frequency of usage. To enhance the efficiency of shared car usage and the driving experience, the development
of an intelligent seat that can automatically adjust the comfortable sitting posture based on the driver’s characteris-
tics has significant importance. For the issue of subjective and arbitrary seat adjustments that lead to discomfort for
drivers, in conjunction with the intelligent seat project for shared cars, bench experiments are carried out taking the
four variables of H-point fore-aft position, H-point vertical position, seat cushion angle, and backrest angle as the
research factors in this paper. The study examines the impact of seat parameters on seat comfort for drivers at the
Sth, 50th, and 95th percentiles. Firstly, three experimental levels are chosen for each research factor within the ref-
erence vehicle range. Orthogonal experimental design is employed to simplify the number of experiments required.
The required number of orthogonal groups is determined, and orthogonal bench experiments are conducted. Experi-
mental participants subjectively evaluate the seat comfort for each group. Additionally, pressure mapping on the
seat cushion and angle measurements using a digital angle gauge are employed to collect information of participants’
pressure distribution and joint angles. Secondly, clustering analysis is conducted to determine the subjective and ob-
jective comfort evaluation system employed in this study, using joint angle as the objective parameter. Through the

analysis of the orthogonal experiments, it is concluded that different seat parameters have varying effect on seat com-
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fort. Furthermore, the parameters that affect seat comfort also vary with changes in the driver’s percentile. Finally,

the data obtained from the orthogonal experiments are adjusted and fitted to establish the prediction models for the

optimal H-point position and backrest angle of the seat.

Keywords: shared—car; seat comfort; orthogonal experiment; comfort evaluation; predictive model
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