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A Review Study of Vibration Analysis for a Seated Human and Presenting an Optal
Biomechanical Model for a Vehicle Passenger by Genetic Algorithm

chool of Mechanical Engineering, Iran UniversitySifience & Technology, Tehran, Iran
chool of Mechanical Engineering, Iran UniversityStfience & Technology, Tehran, Iran

J. Marzbanrad
S. Jamali Shakhlavi

Abstract

In the present study, different biomechanical medek sitting position have been investigated. differences of these models are in terms
of the number degrees of freedom, the complexitythe direction of the vibration analysis that égshthe vertical, horizontal and lateral
directions. In addition, mathematical models inddihite element, lumped-parameter, multi-body amakrix models that are presented in
literature, are reviewed. These models have bempared with the experimental data in terms of caempk and the best model is specified.
In addition, the history of important laboratorynks in from 2000 to 2015, which are vital for valtibn are collected and presented. In fact,
compliance biomechanical models with experimergaults, shows the good biomechanical model. FinéHpoF biomechanical model of
human body for a sittingosture without backrest is introduced, which iizetd for investigating vibrations in vertical dction. Model
parameters using genetic algorithms is obtainedninyimizing the errors. This model is validated witle experimental results which
presented by Boileau et al.The results demonsttagedthe presented model has better compliande tht experimental data in compare
with the previous models.

Keywords: Vibration, Automotive Passenger, Biomechanical Mo@enetic algorithm.
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Driving Point
Frequency (Hz) Trsaiesnn:iosgsmgy Mechanical Appazigt) Mass
Impedance (Kg/s)
0.5 1.01 254 61.2
0.63 1.01 304 61.4
0.8 1.01 359 60.6
1 1.02 424 59.6
1.25 1.03 493 59.2
1.6 1.06 627 60
2 1.08 768 60.8
2.5 1.1 947 62.6
3.15 1.16 1429 70.7
4 1.29 2002 79.3
5 1.45 2346 74.5
6.3 1.23 2065 53.2
8 1.01 1939 38.5
10 0.96 1981 31.5
12.5 0.86 2023 25.9
16 0.71 1750 17.4
20 0.63 1755 14.1
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Parameters Values Parameters Values
C; (Ns/m) 2475 K (N/s) 49340
C, (Ns/m) 330 K (N/s) 20000
C; (Ns/m) 200 K (N/s) 10000
C, (Ns/m) 250 K (N/s) 134400
Cs (Ns/m) 316 K (N/s) 2860
Ce (NS/m) 0.00002 K(N/s) 1466400
C; (Ns/m) 1606.3 K(N/s) 68064

M (Kg) 5.5 Ms (Kg) 15.856
Mo(Kg) 20 Me(Kg) 5.807
M; (Kg) 4.17 Mroal (K9) 60.67
M4 (Kg) 9.337
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