Int. J. Vehicle Design, Vol. 65, No. 4, 2014

293

Distributed occupant-seat interactions as an
objective measure of seating comfort

Ali Akgunduz*, Subhash Rakheja
and Anthony Tarczay

Department of Mechanical and Industrial Engineering,
Concordia University,

1455 de Maisonneuve Blvd. West,

Montreal, Quebec, H3G 1MS, Canada

E-mail: akgunduz@encs.concordia.ca

E-mail: rakheja@alcor.concordia.ca

E-mail: atarczay@hotmail.com

*Corresponding author

Abstract: An automotive seat must provide the occupant with a comfortable
environment in which driving can be performed in a safe and comfortable
manner. The characterisation of the interactions between the occupant and the
seat under various conditions thus constitutes an important goal for enhancing
the knowledge of essential design factors that could yield improved seating
comfort. This paper investigates the occupant-seat interactions through
measurements and analyses of the distributed contact force, contact area and
peak and mean pressure responses at the body-seat-pan and body-backrest
interfaces of three different automotive seats. User’s perceived comfort levels
for various seating configurations were acquired through a survey and results
were analysed through analytical hierarchy process (AHP) in order to derive a
quantitative expression for the perceived comfort level. A strong correlation
between perceived comfort and the peak and mean pressures on the seat-pan
enabled us to derive an explicit formulation of seating comfort.

Keywords: automobile seat design; objective measure of seating comfort;
occupant-seat interaction; perceived comfort; multi-criteria evaluations;
analytical hierarchy process.

Reference to this paper should be made as follows: Akgunduz, A., Rakheja, S.
and Tarczay, A. (2014) ‘Distributed occupant-seat interactions as an objective
measure of seating comfort’, Int. J. Vehicle Design, Vol. 65, No. 4,
pp.293-313.

Biographical notes: Ali Akgunduz is an Associate Professor at the Department
of Mechanical and Industrial Engineering at Concordia University, Montreal,
Canada. Prior to joining the faculty, he worked as an Analyst-R&D at United
Airlines in Chicago. He earned his doctorate in 2001 from University of Illinois
at Chicago in Industrial Engineering and Operations Research, his MBA in
1996 from Illinois Institute of Technology, Chicago and his BSc in 1992
from Gazi University in Ankara, Turkey in Industrial Engineering. His current
research interests include customer-driven system and product design,
interactive simulation and airline operations. He is a registered professional
engineer at Professional Engineers Ontario.

Subhash Rakheja, PhD, Fellow of ASME, is a Professor in Mechanical
Engineering and the Vehicular Ergodynamics Research Chair at the CONcordia

Copyright © 2014 Inderscience Enterprises Ltd.



