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Keynote: The role of computational intelligence in complex decision systems

In recent years there has been a growing interest in the need for designing intelligent systems to address complex engineering
problems. One of the most challenging issues for the intelligent system is to effectively handle real-world uncertainties that
cannot be eliminated. These uncertainties include sensor imprecision, instrumentation and process noise and disturbances,
unpredictable environmental factors, to name a few. These uncertainties result in a lack of the full and precise knowledge of
the system including its state, dynamics, and interaction with the environment. Computational intelligent techniques including
fuzzy logic, neural networks, and genetic algorithms etc., as complimentary to the existing traditional technigues, have
shown great potential to solve these demanding, real-world problems that exist in uncertain and unpredictable environments.
These technologies have formed the foundation for intelligent systems. An overview on computational intelligence in control
and decision making for complex systems will be given over the last four decades. Some real-world cases on power plant
operation, information-driven safeguards, cost estimation under uncertainty for a large engineering project, and decision
support for long-term options of energy policy will be illustrated for the potential use of computational intelligence related
techniques in complex systems. Essential steps on implementing computational intelligence related techniques in industry will
be presented via R&D, demonstration, and commercialization. Challenges and future research directions will be concluded
in this talk.




