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ABSTRACT

Noise, harshness and vibrations are a non-trivial aspect of ride or human comfort, and car manufacturers often sought
to improve the aforesaid comfort level. In previous studies, human biodynamic model and vehicle model are often
modelled separately. Human model is used to study human alertness level and health while vehicle model is used to
study on the car vibration to specifically understand the impact of vibration towards the model independently. In this
study, a twelve degrees of freedom (12 DOF) human biodynamic model is incorporated with a two in-wheel electric car
model to investigate the effect of vertical vibration towards the human brain based on different types of road profile
and maneuver. MATLAB simulation environment is used to carry out the investigation, and it was established from the
present study that the proposed model is able to provide significant insights on the impact experienced by the human
brain to the skull based on the given vertical input of different road profile. The impact on the human brain to the skull
is often associated with human alertness while driving where vibration exposure towards human driver influence the
sleepiness level, human reaction times and lapses of attention which may lead to road accidents.

Keywords Vibration; Electric vehicle; Human biodynamic model; Comfort


http://crossmark.crossref.org/dialog/?doi=10.1007/s42452-020-1942-x&domain=pdf
http://orcid.org/0000-0002-6812-913X
http://orcid.org/0000-0003-1037-1692
http://orcid.org/0000-0002-3094-5596

Acknowledgements

The authors are grateful to Universiti Malay-sia Pahang in providing the financial support for this study via
RDU190104 and RDU190328.

References

Katu US, Desavale RG, Kanai RA (2003) Effect of vehicle vibration on human body—RIT experience. In: NaCoMM, pp 1-9

Kamalakar GB (2017) Development and analysis of human bio-dynamic model seated on a driver seat exposure to whole-body
vibration. IOSR J Mech Civ Eng 17(01):12-17

. Hamid UZA, Zakuan FRA, Zulkepli KA, Azmi MZ, Zamzuri H, Rah-man MAA, Zakaria MA (2018) Autonomous emergency braking system
with potential field risk assessment for frontal collision mitigation. In: Proceedings - 2017 IEEE conference on systems, process and
control, ICSPC 2017, 2018-January (December), pp 71-76. https://doi.org/10.1109/SPC.2017.8313024

Zakir U et al (2018) Piecewise trajectory replanner for highway
collision avoidance systems with safe-distance based threat
assessment strategy and nonlinear model predictive control. J
Intell Robot Syst 90:363-385

Qassem W, Othman MO, Abdul-Majeed S (1994) The effects of
vertical and horizontal vibrations on the human body. Med Eng
Phys 16(2):151-161

SN Applied Sciences

A SPRINGERNATURE journal


https://doi.org/10.1109/SPC.2017.8313024
https://www.iosrjournals.org
https://doi.org/10.1007/978-981-10-8788-2_54
https://doi.org/10.1007/978-981-10-8788-2_54
http://www.aes.org/e-lib/browse.cfm?elib=17134
http://www.aes.org/e-lib/browse.cfm?elib=17134



