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Optimal scale selection and reduction based on dominant rough set model

in multi-scale single-valued neutrosophic systems

Wang Wenjue, Huang Bing
(School of Information Engineering, Nanjing Audit University ,Nanjing, 211815, China)

Abstract: Single-valued neutrosophic sets are effective tools to deal with uncertain and inconsistent information. Combined
with single-valued neutrosophic rough set and multi-scale decision systems, this paper proposes the optimal scale selection
and reduction algorithms based on multi - scale single - valued neutrosophic dominance rough set model. First, when
constructing multi-scale dominant single-valued neutrosophic rough set model, we use the ideal positive point, ideal negative
point and most uncertain point to describe the dominance relationship between neutrosophic numbers. Second, combining
with the belief function and plausibility function in evidence theory, we examine the optimal scale selection algorithm and
reduction algorithm of the presented model. Third, we utilize five groups of UCI datasets to verify the model and algorithm
proposed in this paper, and analyze the effectiveness of the algorithm. The algorithm proposed in this paper improves the
classification accuracy and algorithm efficiency, and furtherly expands the application of single-valued neutrosophic rough set
in multi-scale decision-making system, which provides a reference for subsequent research in this field.
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Table 3 Information of preprocessed UCI datasets
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2 Wine 178 13 (3,2,2,3,3,1,2,3,2,3,3,1,2) 3
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4 Happiness 143 6 (3,1,2,3,2,2) 2
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Fig. 1 Visualization of Happiness dataset
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Table 4 Optimal scale results of our algorithm and LM algorithm on five datasets

IBATI ) (s)

i B AR 22/ 3
AR LM 5k
1 Iris (3,1,1,1) 0.37431 0. 47409
2 Wine (2,1,0,1,0,0,0,1,2,0,1,1,1) 13.50124 7640. 03485
3 Glass (1,1,0,1,1,1,1,0,1) 13.79049 682. 80907
4 Happiness (0,0,0,3,2,2) 0.56521 1.18480
5 Fire (0,0,0,0,1,1,1,0,0,1) 0.42037 25.89407
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Table 5 Classification accuracy of original dataset and

our algorithm on UCI datasets
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Fig.2 Classification accuracy of original dataset and our algorithm on Glass dataset
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