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The aim of this research is to develop a modeling methodology for describin
the external information and real-time traffic behavior, and to construct an optimal engine contro
strategy for improving efficiency of automotive powertrains by utilizing the model. In detail,

engine and powertrain control-oriented predictive models of external environment are constructed by
using Gaussian process, Bayesian learning and extreme learning machine. Then, with the models,
several design approaches to optimal control of automotive propulsion system are developed that
individually meet the driver"s demand, driving route and the traffic environment. Furthermore,
on-board control algorithms for combustion control and extremal seeking are proposed according to
the optimal powertrain management and experiment validation is conducted with a production engine.
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