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Empirical Study on Sleep Comfort of Intelligent Cockpit

LIU Jian, LU ¥, XU Ze-jun, ZOU Feng, HAN Yu-hong
(Beijing University of Technology, Beijing 100124, China)

ABSTRACT: The work aims to evaluate the effect of different combinations of backrest and seat surface on sleep comfort
during autopilot based on the artificial neural network, so as to guide the design and development of intelligent cockpit.
Based on CONFORmat seat pressure distribution measurement system of Tekscan, the experimental devices of seat sur-
face angle (15°, 25°, 35°) and backrest angle (140°, 150°, 160°) were designed, and the objective multi-dimensional data
and subjective evaluation data of 20 subjects were obtained. Then, the comfort prediction model was constructed by arti-
ficial neural network. According to the repeated variance measurement and analysis, with the increase of the translation
angle of the seat surface, the contact pressure distribution at the interface could be effectively balanced. The combination
design of the backrest angle of 160° and the seat surface angle of 35° had significant differences with other experimental
conditions in terms of the WAP, Aiya, IPD and SR. Finally, the accuracy of the prediction model is verified by the artifi-
cial neural network. It is suggested that the seat surface angle of 35° and the backrest of 160° can be applied to the sleep-
ing positions of intelligent cockpit.
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Fig.3 Exemplary IPD of body zones.
&1 Aca, AP, SPD. SR HY%(iE
Tab.1 Data of Aca, AP, SPD, SR
35 T 15° 25¢ 35°
Wiy 140° 150° 160° 140° 150° 160° 140° 150° 160°
Aca(cm?) 2252.3 2288.2 2280.1 2349.3 2381.2 23893 2469.6 2521.1 2581.2
(291.9)  (279.1)  (249.2)  (291.6)  (268.2)  (271.2)  (282.1)  (286.6)  (283.3)

AP (N/cm?) 0.19(0.03) 0.18(0.03) 0.17(0.03) 0.20(0.03) 0.19(0.03) 0.18(0.03) 0.17(0.03) 0.17(0.03) 0.15(0.03)

SPD —0.96(0.67) —0.06(0.47) 0.11(0.35) —0.51(0.61) 0.33(0.41) 0.22(0.38) —0.16(0.59) 0.83(0.28) 0.22(0.72)

WEHESHSR) 4.8(1.5)  56(1.3)  5.8(1.2)  4.7(1.1)  53(1.3)  5.8(1.3)  4.2(1.5)  53(1.7)  5.6(1.7)
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Fig.5 Construction of knowledge map of seat comfort based on biomechanics
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Fig.6 Design scheme supported by research conclusion
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