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Multi-Objective Optimization of Vehicle Handling Performance Considering Driver’s Subjective Rating

OWHEKE", A H—RR?
*Hiroki Yamada!, Shinichiro Horiuchi?

Abstract: This paper deals with an optimal design of vehicle dynamics by using a multi-objective optimization technique in
consideration of driver’s subjective rating for handling performance. A set of Pareto solutions of front and rear cornering stiffness is
obtained by optimizing four objective functions on vehicle handling performance of linear vehicle model. The Pareto set is narrowed
down on the basis of driver’s subjective rating that is quantified by the effective time constant and steady state gain of a first-order
system approximation of yaw rate response. The results show that the proposed optimization process can be used as design tool

during preliminary design phase for vehicle handling performance.
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Table 1. Vehicle data
Definition Value | Unit
\ehicle mass : m 1299 | kg
Yaw moment of inertia : | 1627 | kgn?®
Relative distances of G fromfront axes : | ¢ 1.00 m
Relative distances of Gfromrear axles : |, 1.45 m
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Fig. 2. Pareto set.
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Fig. 3. Narrowed down Pareto set.
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