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A Knowledge Question-Answering Method Based on Knowledge Graph and
Joint Natural Language Models
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Abstract : Inresponse to the issues of insufficient accuracy in user intent recognition within intelligent question—
answering systems and the lack of knowledge graph resources in the tourism domain, we propose
a knowledge question—answering system based on a knowledge graph of red tourism in Dalian and
a joint model of ERNIE-BILSTM-CRF. The system constructs a red tourism knowledge graph that
encompasses seven types of nodes: city, region, scenic spot, historical site, background, significance,
and ticket price. Data is structurally stored and visually queried using the Neo4j graph database. To
enhance semantic understanding capabilities, we innovatively combine the Baidu pre—trained language
model ERNIE with Bidirectional Long Short—-Term Memory (BILSTM) and Conditional Random Fields
(CRF) to build a joint model for named entity recognition, significantly improving the accuracy of
identifying key entities and user intents. Experiments were conducted using a dataset of 5,000 Q&A
pairs related to red tourism in Dalian, with results showing that the ERNIE-BILSTM-CRF model
achieved precision, recall, and F1 scores of 98.99%, 99.75%, and 98.91%, respectively, outperforming
various comparative models and validating the effectiveness and robustness of the model. Further
testing of node types indicates that the system possesses a high recognition ability across different
categories of entities. This paper enriches the knowledge graph resources in the tourism domain and
offers new insights for natural language understanding and knowledge retrieval in intelligent question—
answering systems, promoting the intelligent service of tourism information.

Keywords : knowledge graph; ERNIE; bidirectional long short-term memory; conditional random field; joint
natural language model
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Fig.1 Knowledge Question Answering System Framework
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Fig.2 Knowledge Graph of Red Tourism in Dalian (Partial)
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