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Individual Cylinder Air-Fuel Ratio Feedback Control Using an Observer
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linear A sensors are useful for correcting air-fuel
ratios of engines with slight deviations created
during production as well as engines subjected
to various ageing conditions. Unfortunately, these
sensors alone are incapable of correcting air-fuel
ratio variations among cylinders of an engine due
to their single location at the exhaust manifold
confluence point, thus, presenting a problem to
further reduce emission levels.

An exhaust manifold dynamic model was
constructed incorporating an observer algorithm.
The observer predicted, identified, and corrected
the air-fuel ratio of each cylinder. A linear A
sensor controls the fuel injection for each cylinder.
This control system obtained superior air-fuel ratio
controllability which resulted in reduced tailpipe
emission levels.
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