Application of Rough Sets to Environmental Engineering Modeling
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Since Pawlak's original publication of the Rough Sets method, several applications of the
method have been reviewed, including control problems, weather prediction and medical
diagnosis. We explore the use of Rough Sets to reduce the complexity of Environmental
Engineering problems.

Modeling large Environmental Engineering problems can be difficult because of both the
volume of information processed and the number of modeling decisions being made. In
many cases, a chicken and egg problem presents itself when modeling new or one-of-a-
kind systems: The model is needed to gain the knowledge necessary to constructing the
model.

A generally accepted solution is an iterative one where the effects of a parameter or
model change are recorded. Elements of the models which do not affect the system
performance metrics are dropped in favor of a simpler model.

This process can be shortened considerably by using a Rough Sets approach to actively
search for the simplifying assumptions which lead to concise, accurate models. We apply
this approach to the case of the Hamilton-Wentworth solid waste management case
where several alternatives can be chosen to satisfy the community's needs. The case
demonstrates Rough Set's ability to identify the critical model elements of the system.



