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Introduction

Methods

Contribution
Analyse the multimodal data generated from the fault description, field inspection, disassembly inspection, 
and cause analysis of the power operation and inspection process.

Propose a multimodal data entity relationship extraction model in the electric power field to improve the 
accuracy of professional knowledge extraction in the electric power field

Results

Conclusions

Power equipment operation and inspection is one of the critical links to maintaining the regular operation of 
electric power enterprises, and extracting the names of electric power equipment and the corresponding operation 
and inspection relationships to build a domain knowledge graph is a crucial technology for realizing knowledge 
precipitation in the electric power domain.  However, considering MNER and MRE as pipeline architecture leads 
to model error propagation while ignoring the semantic relationship between power equipment entities and 
relations. In particular, in power equipment operation and inspection, the object in which a fault or defect occurs 
has a strong causal relationship with the cause of the fault. For example, the cause of the failure of “the main 
transformer No. 2” may be "high-temperature overheating" or "localized discharge," and the on-site inspection 
image shows "multiple ablation traces." Multiple traces of ablation". From this, it can be initially determined that 
the cause of the fault is "partial discharge." 

The overall model architecture is shown below.  A multimodal device alignment network (Alignment Net) is 
constructed to find the name of the device body in the current text record and the image that agrees with the name 
of the device body from a collection of candidate O&M images, and the network is trained using the designed joint 
loss. Then, the obtained text vectors and image vectors are inputted into the knowledge extraction network 
(Extraction Net), which firstly extracts the device location information by using the two-pointer network classifier 
and then fuses the textual information and image information by the constructed multimodal cross-attention 
mechanism to enhance the semantic information about the reasons for the transportation inspection. 
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Figure 4. Loss function value.

In this study, we designed a comparison experiment on the 
public dataset and a model structure ablation experiment on 
the power equipment record dataset for the proposed 
multimodal data-oriented power equipment operation and 
inspection entity relationship extraction method. 




