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Abstract  Attribute reduction of formal context is one of the important research topics of formal concept analysis. This paper is
devoted to the discussion of attribute reduction methods preserving the structures of object-oriented concept lattice and property-
oriented concept lattice. By the analysis of the related granular concepts, this paper proposes a new judgement theorem for con-
sistent set based on object-oriented concept lattice and attribute-oriented concept lattice. Then,new discernible attribute sets and
discernible attribute matrices are established. The attribute reductions preserving the structures of object-oriented concept lattice
and property-oriented concept lattice are calculated by using the conversion of Boolean logic formula. The proposed method can
avoid computing all object-oriented and attribute-oriented concept lattices. In addition, the characteristics of attributes with re-
spect to object-oriented concept lattice and property-oriented concept lattice are proposed. Some equivalent descriptions of abso-
lutely necessary attributes,relatively necessary attributes.and absolutely unnecessary attributes are provided.
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Table 2 Discernible attribute matrix of object-oriented concept lattice
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