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Optimization of Passenger Sitting Posture Based on RSM

WANG Ya, TAO Haiyan, YUAN Xiayi
Automotive Engineering Institute, Guangzhou Automobile Group Co. Ltd, Guangzhou 510640, China

Abstract For the modern industrial technology, people are trying to find a optimal design to reduce cost and time. Ergonomics is an
essential issue to consider in design. To make sure the comfort of passenger car is preferable, it must design optimal passenger sitting
posture in the concept design period. This essay provided a method about optimal design in layout passenger sitting posture. It builds a
virtual prototype which includes manikin and auto body in RAMSIS to simulate actual passenger sitting posture, and then it analyzes the
comfort. Based on these analyses, it chooses back angle of passenger and seat height as variable and the overall discomfort as target
value. The experiment was been designed according the method of full factorial design. So the experiment includes 36 trials with two
factors and six levels of each factor. And then the object function is estimated by using Response Surface Methodology (RSM). The
significance analysis also was been studied. The analysis showed that the model is significant in the significance level of 1%. The optimal
passenger sitting posture was got from the object function in Matlab. The discomfort of passenger has decreased 13.3%. The passenger
comfort has been improved remarkably.
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Table 1 95% male dimensions

NN ${H/mm
Sl 5 1847.7
A M 1001.6
e 235.79
e 166.89
Sk HB A AR 205.13
JbE 7K 97.63
J& R 516.65
K 375.79
INFRF TR E 487.93
i 35 5 i 347.67
i [l 1006.9
B e 332.5
R e 366.85
R 2 G K 613.03
A YL I 55 0 B 547.9
JiE S b e 81.82
JE R B 273.24
JIED 1 s 111.09
K 258.36
NSRS 342.07
P RS 528.84
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Fig. 1 95% China male model
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Fig. 2 Passenger sitting posture
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Table 2 Discomfort of passenger sitting posture
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Table 3 Design of full factorial experiment

i X, X, i X, X,

1 -1 -1 19 0.2 -1

2 -1 -0.6 20 0.2 -0.6
3 -1 -0.2 21 0.2 -0.2
4 -1 02 22 0.2 0.2
5 -1 0.6 23 0.2 0.6
6 -1 1 24 0.2 1

7 -0.6 -1 25 0.6 -1

8 -0.6 -0.6 26 0.6 -0.6
9 -0.6 -0.2 27 0.6 -0.2
10 -0.6 02 28 0.6 0.2
11 -0.6 0.6 29 0.6 0.6
12 -0.6 1 30 0.6 1
13 -0.2 -1 31 1 -1
14 -0.2 -0.6 32 1 -0.6
15 -0.2 -0.2 33 1 -0.2
16 -0.2 02 34 1 0.2
17 -0.2 0.6 35 1 0.6
18 -0.2 1 36 1 1
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Table 4 Significance variance analysis
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Table 5 Object function and variable values
before and after optimation

i H efkni ks ik /%
9 57 BE 2.2 2.1 4.5
RN &I 3 2.6 13.3
TS A B 35 S 1.9 1.6 15.8
JB RN £ 1.4 1.4 0
NS 1.4 1.2 14.3
Hbreh % & HON &7 B 1.5 1.2 20
2 RN £735 & 1.3 1.3
A BRAS &7 35 B 1.3 1.3
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Fig. 3 Experimental verification of optimation results
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