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Analyses of Driver Sitting Comfort in Different
Automotive Seat-pan Angle
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Abstract; As the different automotive seat-pan angle affects driver sitting comfort, musculoskeletal bi-
omechanical characters of different figure drivers were analyzed by simulation and experimental tests.First-
ly,based on human musculoskeletal biomechanical computational software, the musculoskeletal models of
the 5",50" and 95" percentile Chinese male drivers were built. Secondly, using the dynamic adjustment of
seat-pan angle and the method of correlation analysis, the force and muscle activation of driver lower limb
different muscles were described.Finally,a set of EMG tests on real driver leg muscles were carried out in a
real vehicle. The result shows that when the automotive seat-pan angle increases, muscles activation of driv-
er gluteus maximus,iliopsoas, semitendinosus, rectus femoris muscle, sartorius, gastrocnemius muscle and
tibialis anterior are larger. The ideal variation of seat-pan angle is between 10°and 16°.
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Tab. 1 Different percentile Chinese adult male body size

EOSESL  BO0HESL 95 Ha
B /cm 158.3 167.8 177.5
1A kg 48 59 75
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Tab. 2 Musculoskeletal model parameters of driver

HBAL H B/ em Jiie/ kg
NS 0.409 8 X H5/1.8 0. IX KT
PN 0.407 3X 15/1. 8 0. 046 5X {A
T 0.257 1X5/1.8 0.014 5X fAs
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Tab. 3 Dimension parameter of seat

B2 KB/ m Te ¥ /m JEBE/m
LA 0. 20 0. 20 0.05
Gy 0.75 0. 40 0.05
] 0. 50 0. 40 0.05
R < 0.35 0. 30 0.05
T 3 0. 50 0. 40 0.05
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Fig.2 Driver model
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Fig.3 Muscle activity of driver’s gluteus maximus
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Fig.4 Muscle activity of driver’s iliopsoas
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Fig.5 Muscle activity of driver’s semitendinosus
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Fig.7 Muscle activity of driver’s Sartorius
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Tab.4 Correlation coefficient between main working
muscles of 50 percentile driver’s left leg

B GM 1L ST RF  SA GA TA

A 1000 —0.778 0.728 —0.784 0 —0.657 —0.904 0.756
GM 1.000 —0.995 0.999 0  0.904 0.927 —0.338
1L 1.000 —0.993 0 —0.911 —0.896 0.284
ST 1.000 0  0.889 0.937 —0.341

RF 0 0 0 0
SA 1.000 0.721 —0.309
GA 1.000 —0.522
TA 1.000
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Tab.5 Correlation coefficient between main working
muscles of 50 percentile driver’s right leg

B GM 1L ST RF SA GA TA
p o 1.000 —0.888 —0.725 —0.916 0.774 —0.869 0.775 —0.938

GM 1.000  0.958 0.953-0.516  0.795 —0.516 0.897
1L 1.000  0.860—0.340  0.660 —0.340 0.733
ST 1.000—0.683  0.796 —0.683 0.928
RF 1.000 —0.558 1.000 —0.674
SA 1.000 —0. 558  0.870
GA 1.000 —0. 674
TA 1.000
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Fig.10  Electrode slices on driver’s legs
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Tab.6 The real vehicle test results compared
with the simulation results

HBAL TR BT ESR HxHRZE/ Y%
JEEAL 0.025 98 0.023 67 8.89
JEE R 0.659 78 0.730 79 10. 76
HER L 0.071 25 0.061 98 13.01
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