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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 

 
,  

*Hiroki Yamada1, Shinichiro Horiuchi2 

 
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 
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Definition Value Unit
Vehicle mass : m 1299 kg

Yaw moment of inertia : I 1627 kg�m2

Vehicle speed : V 22.3 (50) m/s (mph)
Distances to C.G. from front axle : l f 1.00 m
Distances to C.G. from rear axle : l r 1.45 m

Steering gear ratio : δ SW /δ 15 -

Table 1 Vehicle parameters
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Fig. 1. Correlation between [\ and other functions 

12 1-~15

%&, %(
12 2

13 1- 15

 

 
Fig. 2. Correlation between [],	[^, and [_ 

	13

12 1- 15

  

12 	1-~15

 
 

 
 

 
[1]  C. Miano, M. Gobbi and G. Mastinu : “Multi-Objective 

Optimization of the Handling Performances of a Road 
Vehicle: A Fundamental Study on Tire Selection”, 
Journal of Mechanical Design, Vol.126, pp.687-702, 
(2004). 

[2]  D. Weir and R. DiMarco : “Correlation and Evaluation 
of Driver/Vehicle Directional Handling Data”, SAE 
Technical Paper, 780010, (1978). 

[3]  W. Lincke, B. Richter and R. Schnidt : “Simulation and 
Measurement of Driver Vehicle Handling Performance”, 
SAE Technical Paper, 730489, (1973). 

[4]  H. Yamada, S. Horiuchi : “Multi-Objective Optimization 
of Vehicle Handling Performances Taking into Account 
of Vehicle Parameter Uncertainties and Driver’s 
Subjective Rating”, Proc. of 6th PACME, (2017). 

平成 29 年度　日本大学理工学部　学術講演会予稿集

 882


