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The multiple-ion probe measurement method proposed in this study is a new
measurement method that can be used together with conventional measurement methods such as
visualization and pressure measurement. The maximum performance of the measurement method was
confirmed, a method for analyzing the acquired data of engine measurements was established, and the
characteristics of the measurement data were investigated.

The dynamic behavior of the flame surface propagating in a two-stroke gasoline engine was
reconstructed from the data acquired by multiple-ion probe measurement. In order to statistically
evaluate the cycle-by-cycle variation of the flame propagation state, several features were created
and extracted from the reconstructed flame surface and compared against the engine acceleration and
other factors associated with the cycle variation. As a result, the features to determine the state
of combustion on gasoline engines could be identified.
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