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Fig. 3 Lithostratigraphic information extraction workflow diagram
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Fig. 8 Multi-feature correlation analysis visualization
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Design and implementation of an intelligent extraction and visualization
system for geological information viaspring boot and vue

QIU Qinjun" , LU Yunfeng” , WU Qirui” , TIAN Miao"
SUN Jiangbing™* | TAO Liufeng"” , ZHANG Yan®”
1) School of Computer Science, China University of Geosciences, Wuhan, 430074 ;

2) School of Earth Sciences and Engineering, Hohai University, Nanjing, 211100;
3) Geological Data Archives of Jiangsu Province, Nanjing, 211100

Objectives: Over the years, geological surveys and information infrastructure development have accumulated
vast amounts of multi-source, heterogeneous geoscience data. However, traditional geological information
processing relies on manual data entry and fragmented analysis, resulting in low data integration efficiency and
delayed decision-making. To address the challenge of low utilization efficiency for unstructured geological texts, this
study designed an intelligent information extraction and visualization system.

Methods: The system adopts a frontend-backend separation architecture. Multiple large language models are
introduced as the core information extraction backbone. Domain knowledge is incorporated through user-defined
templates to guide the extraction of structured information from multimodal geological data. Extracted geological
entities and attributes are represented using representation learning techniques. Similarity measurement methods are
applied to establish multi-feature associations among geological data, based on which a geological knowledge graph
is constructed. Multidimensional interactive visualization is implemented using ECharts.

Results: This integrated platform achieves transformation from text to knowledge, automatically generating
knowledge graphs to reveal entity relationships. It provides an effective solution for intelligent processing and deep
utilization of geological texts. By integrating cutting-edge artificial intelligence and visualization technologies, it
significantly enhances the usability and discovery efficiency of geological knowledge, laying a solid practical
foundation for building an intelligent geological knowledge service platform.

Conclusions; This study focuses on intelligent extraction and visualization of unstructured geological texts and
presents the design and implementation of an information extraction and visualization system for geological
applications. Overall, the proposed system provides a feasible implementation pathway for the deep mining and
utilization of geological textual data.

Keywords: geological knowledge graph; large language model; software tools; multimodal geological data

Acknowledgements: This work was supported by the National Natural Science Foundation of China ( No.
42301492) , the Open Fund of the Geological Data Intelligent Application Technology Innovation Center of Jiangsu
Provincial Department of Natural Resources ( No. GDIATIC-XM-202502) , and the Geological Survey Project of the
China Geological Survey (No. DD20240029)

First author: QIU Qinjun, male, born in 1988, Ph. D. , associate professor, is mainly engaged in geological
big data mining and geological knowledge graph research; Email; qiuqinjun@ cug. edu. cn

Corresponding author; SUN Jiangbing, male, born in 1986, master’ s degree, senior engineer,is mainly
engaged in comprehensive utilization of geological data, geological data mining and related application studies;
Email ; 230209020002@ hhu. edu. cn

Manuscript received on: 2025-10-10; Accepted on: 2026-01-08; Published online on; 2026-02-15

Doi: 10. 16509/]. georeview. 2026. 02. 081 Edited by: LIU Zhiqgiang



2 A

ER 745 - 1 S BT WORAE B A B 2R 55 D R P A




