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Along with the recent increase of the interest in lower exhaust emissions and
better fuel economy of automobiles, it has been required to improve the
accuracy of the engine air-fuel ratio control. In improving the accuracy of the
air-fuel ratio control, how to improve the estimation accuracy of in cylinder
intake air amount is the challenge. For preceding studies, the estimation
accuracy has been steadily improved but the estimation error caused by the
transient state remains. In this study we propose to use Gaussian Process (GP),
a statistic model to estimate the in cylinder intake air amount takes to the
transient state into account. To improve the estimation accuracy using GP, it is
required to obtain the exhaustive data of engine operation but it is not easy
because of cost constraint. Therefore, we have studied a method to extract data
which contributes to the estimation accuracy out of the limited measurement
data. We have verified the impact on the estimation accuracy where modeling
is done by extracting the training data from engine operation data according to
a rule and the results are reported in this research.

In Chapter 1 “Introduction” described the social status of this study. The
purpose of this paper was clarified by organizing previous knowledge and
issues to be solved. And in Chapter 2 “Statistical Model Methods used in
Research” described statistical model methods and data import, experimental
equipment and data used. Moreover in Chapter 3 “Verification using test
Vehicle data”, we considered that the data acquired by the engine sensor
contained a lot of noise and described the preprocessing verification by LPF,
Down sampling and Separation time effect. Accordingly, in Chapter 4
“Verification using WLTC mode”, the driving scene in the WLTC mode which
is an international standard. We used the original data. In the driving scene it
needs higher prediction result with statistical method. The conclusion was
given in Chapter5 “Summary” and the results of this research.







