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Synonymous Term Mining Based on Al Agent and Keyword Mapping Graph

LI ZeYu' LIU Wei' WU WenNa' GUO YeQi’
(1. Institute of Scientific and Technical Information of China, Beijing 100038, P. R. China; 2. Library, Nanjing Institute of
Tourism & Hospitality, Nanjing 211100, P. R. China)

Abstract: Synonymous terms, as significant semantic resources, play a vital role in numerous fields such as information retrieval and knowledge
organization. However, traditional methods for mining synonymous terms suffer from low accuracy and inefficiency, which are hardly suitable for the demands
of the intelligent web era. This paper proposes the use of Al Agent for the mining of synonymous terms. It constructs a keyword map based on the Chinese-
English keyword mapping from Chinese academic literature and puts forward three graph-theoretic algorithms to quantify the probability of synonymy between
any two Chinese keywords within the same keyword map. This provides auxiliary references for the AI Agent’s mining of synonymous terms, achieving
efficient and precise recognition of synonymous terms. Through the evaluation of the AT Agent on the “Chinese Thesaurus” dataset, it is found that the accuracy
rate of term relationship judgment reaches 92.32%. Moreover, after quantifying the keyword synonym probability using the edge-weight product method, it is
found that synonymous terms account for nearly 100% of the top 500 keyword pairs, over 90% of the top 1 000 keyword pairs, and over 80% of the top 1 500
keyword pairs. Empirical evidence demonstrates that the proposed combination of the AT Agent and the edge-weight product method can facilitate the efficient
and precise discovery of synonymous terms.

Keywords: Synonymous Term; Al Agent; Synonymous Term Mining; Graph-Theoretic Algorithm; Keyword; Map
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Empirical Research on Instruction Design and Fine-Tuning Methods for Large Language Models in Document Image Intelligent Question Answering

WANG WenJin"* LI YunHao"* ZHANG Yin"?
(1. College of Computer Science and Technology, Zhejiang University, Hangzhou 310027, P. R. China; 2. Engineering Research Center of
Digital Library, Ministry of Education, Hangzhou 310027, P. R. China)

Abstract: Document image intelligent question answering is one of the key technologies for realizing intelligent digital libraries. While document image
intelligent question answering based on multimodal pre-trained models can effectively integrate textual, visual, and layout information, such approaches
typically require targeted fine-tuning, which incur high costs and cannot be applied in data-scarce scenarios. Large language models, exemplified by ChatGPT,
excel in zero-shot learning, achieving impressive performance on various downstream tasks without requiring task-specific fine-tuning. However, these
large language models are limited to processing pure text instructions and cannot directly handle document images. To address this, we propose a novel
approach that utilizes spaces and line breaks to simulate the relative positional relationships between texts in document images, thereby generating layout-
aware text. Additionally, we construct different instruction templates tailored to various tasks, using text-based instructions to guide large language models to
generate answers that align with task requirements. Our experiments demonstrate that this layout- and task-aware instruction design and fine-tuning approach
significantly improve zero-shot question answering performance of the large language model on document images. The optimal combination of our approach
with large language model achieves zero-shot ANLS scores of 0.865 1, 0.545 1, and 0.612 9 on the DocVQA, InfographicVQA, and MP-DocVQA datasets,
respectively. These results are comparable to or even surpass those of fully fine-tuned layout-aware pre-trained models. The proposed approach has also been
applied to intelligent Q&A system for scanned Republican era periodicals in the CADAL, significantly improving readers’ efficiency in locating desired
answers within scanned documents.

Keywords: Document Image; Intelligent Question Answering; Large Language Model; Prompt Learning; Prompt Tuning
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