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Abstract: Covering based rough set is one of the methods to extend the classical rough set theory. There are three kinds
of approaches, the element based definition, the granule based definition, and the subsystem based definition, to define
upper and lower approximation. Most of the literature in the past tends to define based on element. In order to study the
properties of the granule based approximation operators, especially the lower approximation operator, referring the con-
cepts of irreducible element and reducible element from lattice theory, the concept of collections reduct is put forward.
Starting from the concept of collections reduct, the concept and properties of collections equivalence are discussed, and
collections reduction algorithm is designed. The result that collections equivalence is the necessary and sufficient condi-
tion for generating the same lower approximation by collections is given here. The preliminary theoretical preparation is
done here to further develop the axiomatization of the granule based approximation operators under general binary rela-
tion.
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