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Construction and Practical Exploration of a Generative AI-Oriented Data Resource
System in Academic Libraries: A Case Study of Central South University Library

YUAN Xinhui CUI Yong ZHOU Fen WANG Lijun DAI Qianwei

Abstract: Generative artificial intelligence ( Al) offers a powerful technological engine for reconstructing
library service paradigms, yet existing data resources in academic libraries remain constrained by coarse-grained
description, inconsistent standards, static storage, and limited modality, which hinders their capacity to support
advanced Al applications. Moreover, the systematic construction of underlying data resource systems remains
unaddressed. This study addresses this gap by proposing a comprehensive framework for generative Al-oriented
data resource systems, providing high-quality data infrastructure for academic library services. To achieve this, the
research first analyzes the core capabilities of generative Al-—language understanding, content generation, logical
reasoning, and multimodal processing—and identifies five key data requirement features: fusion, fine granularity,
computability, real-time responsiveness, and high quality with rigorous standardization. These requirements are
then systematically mapped against six categories of existing library data resources, including basic data, resource
description data, resource entity data, behavioral data, operational management data, and external data. The study
diagnosed four major limitations: inadequate content-level understanding, heterogeneous and inconsistent
standards, static data structures lacking real-time interaction, and insufficient multimodal integration. Based on
data lifecycle theory, data middle platform theory, and data security and compliance theory, the study designs a
“three-layer architecture with dual-loop drive” framework. The three layers consist of a data convergence layer for
integrating multi-source heterogeneous data, a knowledge organization layer for processing raw data into Al-
enhanced data through cleaning, knowledge extraction, entity alignment, document vectorization, and knowledge
graph construction, and an intelligent data service layer that provides API gateways, retrieval services, knowledge
graphs, vector-based retrieval, and training datasets. The dual-loop mechanism includes a governance loop for
continuous data quality improvement and a value loop for service optimization via user feedback. The framework is
validated through two practical projects at Central South University Library—the Earth Science Al Knowledge
Base, which demonstrates the functionality of the three-layer architecture, and the Al Librarian System, which
exemplifies the operation of the value loop. The results confirm that the proposed data resource system effectively
supports generative Al applications. The study concludes that a data resource system can effectively support
generative Al applications, and focusing on key disciplinary domains and adopting scenario-based approaches is a
feasible path for advancing Al-oriented data infrastructure in academic libraries.
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