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Knowledge Graph-Based Intelligent Question
Answering for Intangible Cultural Heritage
Resources in the Yellow River Basin: A Post-
print(p) WHERE n.name=‘川剧’ RETURN n,
r, p” retrieves results, displaying all inheritors
and relationships on the front-end, with image
resources returned for nodes that have them,
enabling multimodal information retrieval, as
shown in Figure 7 [FIGURE:7].
3.5.3 System Evaluation

Performance evaluation is crucial for understanding a Q&A system’s feasibil-
ity and practicality. The test environment uses Ubuntu 20.04, Python 3.6,
Neo4j_{Desktop} 1.5.8, and Flask 2.0.3. To verify system performance, accu-
racy (Precision) is used as the evaluation metric, calculated using formula (2):

Precision = 𝑥
𝑦 × 100%

where x represents the number of correctly answered questions and y represents
the total number of questions. This study collected over 500 popular questions
about Yellow River Basin ICH resources through questionnaires, manually ver-
ified and annotated them into four categories (basic ICH information, person
social relationships, ICH-related events, ICH-related resources), creating 400
test question pairs (100 per category). Experimental testing achieved 91.5%
accuracy, verifying the system’s effectiveness and accuracy in meeting ordinary
users’ needs, as detailed in Table 3 .

The results show higher accuracy for basic ICH information and person social re-
lationship questions, while accuracy for ICH-related events and resources needs
improvement. This is because basic information and social relationships are
more clearly defined with higher matching accuracy between node and relation-
ship names, causing less ambiguity. In contrast, questions about events and
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resources vary significantly, making it difficult to match node names with user
queries and custom dictionaries, thereby affecting answer accuracy.

Conclusion
From a digital humanities perspective, this study constructs a knowledge graph
of ICH resources from nine Yellow River Basin provinces using a top-down
approach and designs an intelligent Q&A prototype system, providing new ideas
and methods for the digital construction of these resources. The system basically
achieves deep mining and revelation of ICH resources across the nine provinces
and can provide digital reference and support for other ICH resource protection
and inheritance efforts.

The theoretical and practical value lies in: (1) Reorganizing Yellow River Basin
ICH resource knowledge in graph form to connect discrete resources visually;
(2) Employing semantic parsing-based Q&A to ensure accuracy while avoiding
large-scale data requirements of deep learning; and (3) Using front-end/back-
end interaction to enable natural language retrieval. Future work will improve
front-end/back-end interaction efficiency for high-load, high-concurrency Inter-
net environments.

References
[1] Xi Jinping. Speech at the Yellow River Basin Ecological Protection and
High-Quality Development Symposium [J]. China Water Resources, 2019(20):
1-3.
[2] Chinese Government Network. General Office of the Central Committee of
the Communist Party of China and State Council Issue “Opinions on Further
Strengthening Intangible Cultural Heritage Protection Work” [EB/OL]. [2022-
10-31]. http://www.gov.cn/zhengce/2021-08/12/content_{5630974}.htm.
[3] Luhmann J, Burghardt M. Digital humanities—A discipline in its own
right? An analysis of the role and position of digital humanities in the
academic landscape [J]. Journal of the Association for Information Science and
Technology, 2022, 73(2): 148-171.
[4] Xiao Peng, Yao Chuhui. Toward Digital Humanities Scholars: Progress
and Reflection from a Pan-LIS Perspective [J]. Journal of Literature and Data,
2019, 1(3): 18-25.
[5] Zhang Qiang, Gao Jinsong, Long Jiaqing, et al. Visualization Research
on Spatiotemporal Emotional Trajectories of Poets Based on Knowledge
Reconstruction: A Case Study of Xin Qiji [J]. Journal of the China Society for
Scientific and Technical Information, 2023, 42(6): 729-739.
[6] Liu Qiao, Li Yang, Duan Hong, et al. Survey on Knowledge Graph
Construction Techniques [J]. Journal of Computer Research and Development,
2016, 53(3): 582-600.
[7] Gao Jinsong, Zhang Qiang, Li Shuaike, et al. Research on Poets’ Spatiotem-
poral Emotional Trajectories from a Digital Humanities Perspective: A Case

chinarxiv.org/items/chinaxiv-202311.00172 Machine Translation

https://chinarxiv.org/items/chinaxiv-202311.00172


Study of Li Bai [J]. Data Analysis and Knowledge Discovery, 2022(9): 1-19.
[8] Zhao Xueqin, Li Tian’e, Zeng Gang. Research on Constructing the Ten
Thousand Mile Tea Road Digital Resource Knowledge Graph Based on Neo4j
[J]. Information and Documentation Services, 2022, 43(5): 89-97.
[9] Gao Jinsong, Zhang Qiang, Li Shuaike. Knowledge Graph Construction
and Linked Data Storage for Movable Cultural Relics: A Case Study of Hubei
Provincial Museum [J]. Modern Information, 2022, 42(4): 88-98.
[10] Fan Qing, Shi Zhongchao, Tan Guoxin. Knowledge Graph Construction
for Intangible Cultural Heritage [J]. Library Tribune, 2021, 41(10): 100-109.
[11] Zhao Xueqin, Lu Xinwen, Li Tian’e, et al. Application Exploration of
Domain Knowledge Graphs in ICH Archive Resource Knowledge Organization
[J]. Archives Science Bulletin, 2021(3): 55-62.
[12] Singhal A. Introducing the knowledge graph: things, not strings [J]. Official
Google Blog, 2012, 5(16): 3.
[13] Ding Bin. Research on Automatic Template Library Generation Methods
for Automotive Domain Intelligent Q&A Systems [D]. Shanghai: Shanghai Jiao
Tong University, 2017.
[14] Gao Jinsong, Fang Xiaoyin, Liu Siyang, et al. Knowledge Association and
Intelligent Q&A for Museum Collection Resources Based on Linked Data [J].
Information Science, 2021, 39(5): 12-20.
[15] Qiao Kai, Chen Kejia, Chen Jingqiang. Chinese Medical Q&A Matching
Method Based on Knowledge Graph and Keyword Attention Mechanism [J].
Pattern Recognition and Artificial Intelligence, 2021, 34(8): 733-741.
[16] CIDOC CRM [EB/OL]. [2022-10-30]. https://cidoc-crm.org/.
[17] DCMI Schemas [EB/OL]. [2022-10-30]. https://www.dublincore.org/schemas/.
[18] FOAF [EB/OL]. [2022-10-30]. http://xmlns.com/foaf/.
[19] Shanghai Library Celebrity Manuscripts [EB/OL]. [2022-10-30].
http://sg.library.sh.cn/mrsg/ipwarning/nopage.
[20] HanLP [EB/OL]. [2022-12-17]. https://www.hanlp.com/.

Source: ChinaXiv — Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202311.00172 Machine Translation

https://chinarxiv.org/items/chinaxiv-202311.00172

	Knowledge Graph-Based Intelligent Question Answering for Intangible Cultural Heritage Resources in the Yellow River Basin: A Postprint(p) WHERE n.name=`川剧' RETURN n, r, p" retrieves results, displaying all inheritors and relationships on the front-end, with image resources returned for nodes that have them, enabling multimodal information retrieval, as shown in Figure 7 [FIGURE:7].
	3.5.3 System Evaluation
	Conclusion
	References


