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Abstract: Formal concept analysis is a powerful tool for data processing and knowledge discovery. However, only
using the traditional methods in formal concept analysis cannot meet the needs of big data environment since most data not
only contain object-attribute information but also the structure information between objects. As a result, it is an important re-
search topic to extend formal concept analysis for data processing and knowledge discovery. Based on the above analysis,
this paper puts forward the notion of a formal context with object structure information. And then, the global structural infor-
mation and local structural information formal concepts are proposed (collectively called structural information formal con-
cepts) by combining with connectivity. Meanwhile, the problem of knowledge discovery on the basis of structural informa-
tion formal concepts is discussed. Considering the fact that the dynamic changes of data and the dissemination or diffusion
of information in our daily life are inevitable, we further explore the evolution rules of structural information formal con-
cepts when a formal context with object structure information is updated gradually. Algorithms are developed for updating
different structural information formal concepts when object structure matrix or connection matrix changes, and their time
complexity are also analyzed. In addition, we conduct some experiments to show the feasibility and effectiveness of the pro-
posed structural information formal concept updating methods.
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