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Uncertainty of Rough Sets in Different Knowledge Granularities
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Abstract Rougness, rough entropy, fuzziness, and fuzzy entropy are major methods for measur-
ing the uncertainty of rough sets. In different knowledge granularity levels, a hierarchical knowl-
edge space chain is proposed based on the attributes in information systems. Some regularities of
the changing of rough entropy and fuzziness of a rough set with the knowledge granularity are
found to be inconsistent with human cognition. A new method for measuring the fuzziness of
rough sets is proposed based on information entropy. The fuzziness measured by the new method
is monotonously decreasing with the refining of knowledge granularity in apporiximation spaces.
It overcomes the problem of roughness and rough entropy. Finally, the relations of the changing

of roughness and fuzziness are analyzed in different knowledge granularities.
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Background

Uncertainty is an important property of uncertain set
theories. Roughness, rough entropy, fuzziness, and fuzzy
entropy are major methods for measuring the uncertainty of
rough sets. However, we find that the regularities of the
changing of rough entropy and fuzziness of a rough set with
the knowledge granularity are inconsistent with human cogni-
tion.

Granular computing (GrC) is a new method for simula-
ting human thinking and solving complicated problems. It
could be regarded as an umbrella covering the theories,
methodologies and techniques of granularity. From the view
of granular computing, the uncertainty of rough set should
vary in different knowledge granularity levels. We find there

is some limitation for roughness and rough entropy to meas-

ure the uncertainty of a rough set in different knowledge

His main research interests include intelligent information

processing and granular computing etc.

granularity levels.

A new method for measuring the fuzziness of rough sets
is proposed based on information entropy in this paper. The
fuzziness measured by the new method is monotonously de-
creasing with the refining of knowledge granularity in ap-
poriximation spaces. It overcomes the problem of roughness
and rough entropy. In addition, the relations of the changing
of roughness and fuzziness in different knowledge granulari-
ties are analyzed.
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