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Multi-objective model-based control for an automotive catalyst
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7. Conclusions

The nonlinear model-based controller presented in
this work minimizes vehicle emissions while optimizing
engine performance and fuel economy during transient
engine demand. Engine performance and fuel economy
are optimized during transient operation by taking
advantage of the oxygen storage capability of the cata-
lyst that allows deviation from stoichiometric operation
for short periods of time without post-catalyst emis-
sions. Feedback is provided by a moving horizon esti-
mation scheme for the oxygen storage state that
minimizes the post-catalyst air fuel ratio squared predic-

tion error over a past prediction horizon by the selection
of a single state correction term. Future work includes
adapting the model for catalyst temperature dependence
and addressing the computational requirements of the
algorithm to allow real-time implementation.
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