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Abstract: This report presents a new approach of control configured optimal design for car steering systems[] The
aim of this method is designing the car which realize the high-performance in both the stability and maneuverablity in
high-speed situaion such as freeway lane changes and emergency avoidancel For this purposed the design problem
of car steering system is formulated as a kind of simultaneous optimization problem of structure and controller using a
new performance index based on the input deviation and the capacity of handling stabilityd) And a new Genetic
AlgorithmO GAO is also developed for solving this optimization problemO Furthermorel numerical simulation results
are included to illustrate the effectiveness of proposed design method
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Tablel Parameters of car model

mass

yvawing moment of inertia

yaw angle of center of gravity (C.G.)

yawing rate (¢ = w)

side-slip angle of C.G.

transverse velocity of C.G.

<l e |w|E ||~

longitudinal velocity of C.G.

oy, ar || slip angle (xg: front, *,: rear)

F¢ F,. || cornering force

Cy,C, || cornering stiffness

Of, 0 steering angle

Fig.1 Approximated vehicle model gl || length between C.G.

L wheel base (L & 5 + 1)
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Table 2 Design results 0 p=10000 O

Carname”Ml I Ilf|lr‘C’f ICT l
PRgy || 1050 | 1330 | 1.37 | 1.46 | 25400 | 37800
(V =60) ks = —06710, k, = 0.8965
PRigo || 1110 | 1030 | 1.12 | 1.47 | 39100 | 40600
(V = 100) ks = —0.9638, k,, = 0.4058
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Table 00 Design result of 2WS car

LCar name “ M | Iv I Ly | {, I Cy l C, [
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