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Abstract

In order to accommodate the various evaluation norms involved in testing and adjusting
performance of a motor vehicle engine, including toxic gases in the exhaust (CO, HC, NO), fuel
efficiency and ouput/torque, there is a need to optimize the control parameters. However, the
relationships between these parameters are usually of the “trade off” type where improving one
detracts from the effectiveness of the other. Furthermore, the growing number of electronic
control systems on today’s engines and the corresponding growth in control parameters makes
it increasingly difficult to manually adjust performance. To deal with this problem, we focused
our attention on an experiment-based (test-based) approach that uses the actual engine as part
of a simulation program, thus allowing the optimizing methods to be applied directly to the
engine. Based on this approach, we have been conducting research and experiments in which
Multi-objective Evolutionary Algorithms (MOEA) are applied as an effective form of multi-
objective optimization directly to an actual test engine. In this report we present the results of
experiments on an actual engine to show how MOEA and their accelerated methods were used

to greatly reduce the time required for experiment-based optimization.
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1 Pareto frontier
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2 An acceleration method using fitness estimation
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3 Conceptual diagram of the Pre-selection algorithm
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4 Block diagram of the HILS environment
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