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Estimation of the Mass of Air Intake to the Cylinder by Large Scale Database-based Online
Modeling and Its Application for Cold Starting Control of SI Engine
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Abstract:

In order to solve the global environmental protection and the energy depletion problem in recent years, the control

technologies to improve the quality of engine in automobile are demanded. However, due to the developments of electrical and
electronic mounting technology, advanced control of the power train has become possible. A new idea so called “Just-In-Time (JIT)
modeling” have been developed which is a local modeling technique. To apply “JIT modeling” to a large amount of database online,
“Large-scale database-based Online Modeling (LOM)” has been proposed. LOM is such a technique that makes the retrieval of
“neighboring” data more efficient by using “stepwise method” and quantization. This paper presents an application of LOM for the
cold starting control of Spark Ignition (SI) engine. It is necessary to calculate adequate the mass of air intake to the cylinder in the
cold starting control. Therefore, LOM estimated the mass of air intake to the cylinder so that the desired engine speed in cold
starting is controlled. Furthermore, an adequate fuel injection quantity is derived from the estimated mass of air intake to the

cylinder and the fuel injection dynamic model.
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Fig. 3 Configuration of Spark Ignition Engine Simulator
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