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Abstract
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In recent years it has become commonplace to outfit automobile engines with a variety of
high-level control systems aimed at satisfying needs ranging from reducing emissions and
improving fuel economy to improve drivability. Such control systems are also adopted now on
Yamaha Motor products that feature fuel injection systems. However, in order for these control
systems to fulfill their roles satisfactorily, there are problems of accuracy in the adaptation
of suitable control parameters and optimization problems deriving from the fact that the
increasing complexity of the control systems increases the number of parameter combinations
exponentially. This makes it difficult to find optimum values with conventional adaptation skills.
As a solution to these problems, we used a genetic algorithm to develop an adaptation method
that involved searching for optimized solutions for multi-objective parameters online during the
course of testing in an attempt to obtain task solutions. In this report we discuss the results of
tests applying this method for the adaptation of multi-staged injection control and idling control,
normally adopted on diesel engines, using parameters obtained by this method. The discussion

includes evaluations of actual road tests.
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