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Abstract The driver's steering wheel maneuver is a typical disturbance that causes excessive body motion
and traveling instability of a vehicle. Abrupt and extreme operation can cause rollover depending on the
geometric and dynamic characteristics, e.g., SUV vehicles. In this study, to cope with the performance
limitation of conventional cars, fundamental research on the structurization of a control system was
performed as follows. Mathematical modeling of the lateral behavior induced by driver input was carried
out. A controller was designed to reduce the body motion based on this model. An algorithm was applied
to secure robust control performance against modeling errors due to parameter uncertainty, Hw. Using
the decoupled 1/4 car, a dynamic load simulating model considering the body moment was suggested.
The simulation result showed the validity of the load-simulating model. The framework for a lateral
behavior control system is proposed, including an experimental 1/4 vehicle unit, load simulating module,

suspension control module, and hardware-in-the-loop simulation technology.
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SUV (Sport Utility Vehicle)9] 732, 7]
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Where, a;, «, denote coefficient of roll effect,

l;, 1, denote distance from CG to axle
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Where, h, denotes distance from roll center to

CG, K, denotes roll stiffness, C, denotes roll

damping
Eq. 4)-(6)9] 50 F o2 2 A A x5 3
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Where, K(s) = Cilsl—A)"'By+ Dy
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Fig. 1. Driver’s steer maneuver and Dynamic force
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Fig. 2. Comparison of dynamic behavior (line: LBM,
bold-line: LSM)
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