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ABSTRACT

This paper deals with the development of biomechanical model on a seat with backrest support in the
vertical direction, Four kinds of biomechanical models are discussed to depict human motion. One DOF
model mainly describes z-axis motion of hip, two and three DOF models describe z-axis of hip and head,
and while nine DOF model suggested in this study represents more motion than the other model. Three
kinds of experiments were executed to validate these models. The first one was to measure the
acceleration of the floor and hip surface in z-axis, the back surface in x-axis, and the head in z-axis
under exciter. From this measurement, the transmissibilities of each subject were obtained. The second one
was the measurement of the joint position by the device having pointer and the measurement of contact
position between the human body and the seat by body pressure distribution, The third one was the
measurement of the seat and back cushion by dummy. The biomechanical model parameters were obtained
by matching the simulated to the experimental transmissibilities at the hip, back, and head.
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Fig. 1 One DOF human model
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Table 1 Characteristics of subjects
(weight: 6110 kg, height: 168+9 cm)
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Table 3 Estimated human model parameters of 1,2 .

DOF model (unit : m(kg), A(kN/m),
c(Ns/m))
One DOF Two DOF
my ky Cy KO my ky ko 5] [&]
568 | 755 | 3840 | 51.3 5.5 770 | 421 | 2710 | 8380
(9.4) | (283) [(1007)| (85) | (0.9) ! (13.6) | (83) | (1110) | (4640
Table 4 Estimated human model parameters of 3
DOF model (unit : m(kg)., £(kN/m),
¢(Ns/m))
ny my my ky ko ks <y Ca C3
153 | 36.0 5.5 67.7 | 1020 | 00 2750 1 1920
(25) | (6.0} | (0.9) | (14.0) | (106) | (0.0) {(1070) (1310)
Table 5 Estimated human model parameters of 9
DOF model (unit : m(kg), A(kN/m),
¢(kNs/m))
m, m; msy I > s
15.3 36.0 55 0.09 1.10 0.03
(25) | (6.0) (09) | (0.02) | {0.25) | (0.00)
ey ki ki kg Cu Cn Ci Ci2
720 463 23 20.2 294 4470 04 446.0
(253)1 (109) | (08) | (7.1) | (14.4) [ (167.1)| (08) |(1654)
Ry ky kn by Cn Cp Cn Cw
172 25.0 0.0 0.1 3806 | 1821 | 25765 1.3
(46) | (184) | (0.0) (0.0) | (775) | (40.1) |(10064) | (1.7)
5.
5
=, |
ool
g
225 4
-Z70

2 10 20
Fraquency (Hz)

Fig. 10 Measured and simulated transfer functions
by one DOF model
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Fig. 11 Measured and simulaied transfer functions
by two DOF model
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Fig. 12 Measured and simulated transfer functions
by three DOF model

Magnitude

Phasa (deg)

Frequsncy (Hz)
Fig. 13 Measured and simulated transfer functions
by nine DOF model
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