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Abstract

As the use of model-based design i the automtive industry aceelerates, so must the

The rescarch presenied constructs an encryy-based (bond graph) proper veicle

model. This model includes all significant system dynamics generaied from pressing on

the gas pedal 10 the resuling vehicle transltion.

The Model Order Reduction Algorithm provides a mechanism to quanitatively rank.
each clement i the model and determine its contribution. The complete model

containing 65 elements, s reduced 10 22 elements, provides simulation results of

adequte agreement, and sill contains over 98%

of the original system energy. This
proper model reduces the number of caleulations by 86% and the simulation time by

0%,

By using GPS and OBD-I technologies. the model is exe

sed by logging on-road
real-world vehicle data. By comparing the logged data o the predictons of the model, it
is shown that & > 0.9 can be achieved across different vehicles (compact sedan versus

sportuilty vehicle) and geographical routes
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