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Optimal Scale Combinations and Attribute Reduction for Partially Incomplete Generalized Multi-
scale Data

ZHOU Shilin, WU Weizhi and LI Tongjun

School of Information Engineering,Zhejiang Ocean University,Zhoushan,Zhejiang 316022, China
Abstract For the issue of knowledge acquisition in partially incomplete generalized multi-scale data sets, firstly, this paper pro-
poses a method to transform a partially incomplete generalized multi-scale decision system into a generalized multi-scale set-val-
ued decision one. Then,a tolerance relation on the object sets under each scale combination with each attribute subset in the ob-
tained generalized multi-scale set-valued decision system is then constructed. Corresponding tolerance classes are also built. Upper
and lower approximations, belief and plausibility degrees of sets with respect to each tolerance relation as well as information
quantities of the attribute subset are subsequently presented. Six types of optimal scale combinations in a consistent generalized
multi-scale set-valued decision system are further defined and their relationships are examined. It is rigorously demonstrated that
five types of optimal scale combinations are equivalent while there is no static relationship between the concept of information
quantity optimal scale combination with any of the other five types. Finally,an attribute reduction approach based on a belief opti-
mal scale combination in a consistent generalized multi-scale set-valued decision system is developed,and an illustrative example is
employed to explain the calculation of a belief optimal scale reduct.
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Table 3 Partially incomplete generalized multi-scale decision system

a] az (IS
u PR S P L | B d
1 1 1 2 2 2 3 3

x 96 A H 86 B H —{E,F)} H 1

X 96 A H * * * A H 1

x3 83 B H 97 A H —{E.F} H 1

Xy * * * 86 B H A H 1

xs 79 C H 54 E L C H 1

xg 85 B H 56 E L B H 1
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