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Abstract: Traditional methods for constructing knowledge graphs didn’t consider the contextual
constraints on knowledge, making it challenging to effectively represent the complex associative rela-
tionships among vast knowledge in complex electromechanical equipment like wind turbines. This lim-
itation hindered the practical applications of knowledge graphs in the production processes. This paper
proposed a method for constructing a context-aware knowledge graph tailored for wind turbine equip-
ment. Initially, the method extracted contextual knowledge, module meta-knowledge, and module in-
stance knowledge generated from project customization. Utilizing the SHACL, an ontology model was
constructed, incorporating context paths and attribute value constraints, thereby precisely characteri-
zing and extracting various knowledge types. Furthermore, an ontology parsing-based algorithm is in-
troduced for visualizing contextual knowledge subgraphs. Through the parsing of contextual knowl-
edge classes within the ontology, data observation windows were generated for each contextual class,
facilitating the construction of multi-dimensional visualization interactions tailored to specific scenari-
os. Through practical applications, the proposed method effectively integrates module meta-knowl-
edge with project-specific module instance knowledge, meeting the demands for precise representation
and diverse application scenarios in wind turbine equipment knowledge.

Key words: wind power equipment; contextual knowledge graph; contextual semantic constraint;
visualization interaction engine; shape constraint language(SHACL)
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Fig.1 Strong entity class meta-knowledge ontology
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Fig.2 Constraint rule class knowledge ontology

(as an example of design constraints)
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Fig.3 Process-type knowledge ontology

(as an example of a technological process)
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Fig.4 Module customization example knowledge ontology

(model customization as an example)
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Fig.5 Constraint rule class weak entity association

meta-knowledge instantiation of ontology structure

(as an example of design meta-parameter instantiation)
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