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Uncertainty Measure of Rough Fuzzy Sets in Hierarchical Granular Structure
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Abstract There has been a consensus that the uncertainty of Pawlak’s rough sets model is rooted in the objects con-
tained in the boundary region of the target concept,while the uncertainty of rough fuzzy sets results from three regions,
because the objects in the positive or negative regions are probably uncertain. Moreover, in rough fuzzy sets model, a
fuzzy concept can be characterized by different rough approximation spaces in a hierarchical granular structure,so how
will the uncertainty of a fuzzy concept change with granularity? This paper firstly proposed a fuzziness-based uncertain-
ty measure,analyzed the rough fuzzy set model through the average fuzzy sets and drew a conclusion, that is the uncer-
tainty measure for rough fuzzy sets is also suitable for probabilistic rough sets. Based on the fuzziness-based uncertainty
measure, this paper revealed the change rules of their uncertainty of rough fuzzy sets in a hierarchical granular struc-
ture. Then.it discussed the uncertainties of the three regions (positive region,boundary region and negative region) and
revealed the change rules of their uncertainty in a hierarchical granular structure. Finally, experimental results demon-
strate the effectiveness of the proposed uncertainty measure theory.
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Fig. 1 Process of uncertainty measure for rough fuzzy sets
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Trend diagram of uncertainty in hierarchical granular structure
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Table 2 Information table of threshold pair
x-coordinate @ B
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3 0.6 0.4
4 0.6 0.3
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