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Abstract: To improve the automation and intelligence of the power intelligent customer service system and address issues such as low
semantic parsing accuracy, instability, and response latency, this study investigates a grammar rule matching ( GRM) network. Tt
introduces rule configuration and named entity recognition technology based on conditional random field (CRF) , combining a Naive Bayes
classifier with rule grouping configuration to achieve efficient matching of user intent and semantic information, completing the parsing from
statements to structured semantics. Simultaneously, local caching optimizes the intent distribution mechanism, reducing system
computational complexity. Experimental results show that the optimized system response time is reduced by 66. 23%, and the semantic
understanding system based on GRM and named entities achieves a 3. 79% higher F', score than the model-based system, with an average F,
score of 89. 6% and an intent recognition accuracy exceeding 90%. This system offers higher business service accuracy and stability,
effectively adapting to scenarios such as power consultation and fault reporting, meeting users’ requirements for real-time and accurate power
information consultation.
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Fig. 1  Organizational structure of the GRM-based power intelligent
customer service semantic understanding system
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Fig.3 Data collection process of network topic crawler
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Fig. 4 Intent distribution mechanism framework
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Fig. 6 Semantic parsing performance results based on grammar rule matching and named entity recognition
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Fig.7 Comparison of the effects of different semantic parsing algorithms
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Fig. 8 Power system business recognition results based on rule

matching and named entities
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