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Multi-Objective Optimization of Road Vehicle Handling Performance

Considering Stochastic Robustness on Steering Response and the Property of the Optimal Solutions
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*Hiroki Yarnadal, Shinichiro Horiuchi’

Abstract: This paper examines the property of the Pareto solutions that are obtained based on the desktop analytical design process of
vehicle handling performance proposed by the authors. From the analysis on the correlation between objective functions of the optimal
solutions, it is found that initial yaw acceleration has a trade-off relationship to other objective functions such as yaw rate phase at 1Hz,
yaw rate overshoot, and TB factor. Also, it is confirmed that the design purpose of achieving a good handling performance with
minimum tire force is accomplished in the optimal solutions. Finally, the importance of considering the robustness of vehicle handling

performance in the optimization process is clarified.
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Table 1. Vehicle data

Definition Value Unit
Vehicle mass : m 1299 kg
Yaw moment of inertia : / 1627 kg + m’
Vehicle speed : V' 22.3 (50) | m/s (mph)
Distances to C.G. from front axle : /|| 1.00 m
Distances to C.G. from rear axle : [, 1.45 m
Steering gear ratio : J /0 15
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Fig. 1. Correlation between f; and other functions
ZOMMND, fi/hELTHICONTH~fh R E 72 ME
L HHMAHRTE D, ZOBANE, AT v TEHE
R LTRAET DX A Y H2MHIT 5 2 & THmOIS
BMERHMEN AL T D LD b L— FA TR AR
LTWS., ZOZEnb, R/NROY A Y TROER
itz EME 2 PR 5 & O BREF B2 e ¥ 5 Al e
Ke, K, BEIHCE L WZ 5. Fi2, N b— MR
% fi S ORI BRI O ABIFR 2K 2 ("3, 20
M b, f; CHHBEO R 6N 5 FH0REEIL 2L, 4T
FRAEWICHEREZM ESEL L9 RMERH Y,
IS D b L— FA 7R Z R TE o7

Yaw rate phase(1Hz) »/Vz[ng] Yaw rate phase(1Hz) »/'z[deg]

¢ Pareto solution

* Pareto solution(Good subjective rating)
@ The lowest robust solution

@ The highest robust solution

® Standard robust solution

TB factor /'4[deg-s/'G]

Yaw rate overshoot /3[>]

Fig. 2. Correlation between f,, f3,and f,
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