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Abstract: The ability to acquire knowledge from empirical data or the environment is an 

important requirement in better understanding many natural and artificial 
organisms. This ability relies heavily on the quality of the raw information 
available about the target system. In reality, these raw information/data may 
contain uncertainty and fuzziness, that is, it may be imprecise or incomplete. A 
number of techniques, such as the Dempster-Shafer theory of belief functions 
and fuzzy set theory, have been developed to handle knowledge acquisition in 
environments that exhibit uncertainty and fuzziness. However, the advent of 
the rough set theory in the early 80’s provides a novel and promising way of 
dealing with vagueness and uncertainty. This chapter will address the issue 
systematically by covering a broad area including knowledge acquisition / 
extraction, uncertainty in general, and techniques for handling uncertainty. The 
basic notions of rough set theory as well as some recent applications are also 
included. Two simple case studies related to fault diagnosis in manufacturing 
systems are used to illustrate the concepts presented in this chapter. 
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