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Abstiract

The Variable Dynamice Testbed Vehicle (VDTV) is being clcvcloixxl by the National Highway
Traflic Safety Administr ation (NHTSA) as a rescarch tool to  evaluate collision avoidance sys-
tehis, to rerform driving: related huina g factors rescarcly, among other applications. The vehicle
is’ designed to have a “steer- by - wire” front steering system and an independent rear stecring
systern. These steering systems ena ble the VDTV 4o amula te the dirvectional cont rol character-
istics of a broad range of Passenger yehicles. In this study, a “model following” control me thod
(sometimes called a “reference O(IC.17 controlmethod) is 11 SC@ to alter boththe steady-state
and transient later al response characteristics of a compact sized V)TV (1 Ford Fscort ) to
mia b ch those of a small-sized Buick Skylark as well as those of amid- sized Ford Taurus. To
this end, the yaw rate and lateral acecleration of the target vehicle are first conil] »uted using
an on- board mathematical model of the target, vehicle, and the measured steering wheelangle
and forward speed of the V1 )TV, Thiese computed vehicle variables arc then compared with
the measured VDT'V’s yaw rate and lateral aceclerati on, and the differences are used to control
the front and rear steering servo-mechanisms. For two classes of steering inputs used in this
study (“pscudo-step” and “sinusoidal” ), thie model-following control design method allowed the
V | )TV to accurately and robustly track the lateral responses of the target vehicles. The of-
feets that the steering servo systemn bandwidths and sensor fidelity have onthe viability of the

proposed design method will also be discussed.
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