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Abstract: [Objective/Significance] To address the issues in research frontier identification, such as the lack of semantic

representation in topic modeling, the subjectivity in topic naming based on keywords and manual judgment, and the neglect
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of relevant document content, this study enhances the generated research topics using large language models to improve the
accuracy and objectivity of frontier identification. [Methods/Processes] This paper first reviews the relevant concepts of research
frontiers, as well as the main identification theories and methods. Then, using funded projects as the data source, BERTopic is
applied for topic identification, and a large language model is used for topic naming. Hidden research topics within the funded
projects are identified, and a research frontier measurement index system is proposed. The Critic objective weighting method
is used to determine the index weights. [Limitations] Some of the topic phrases generated by the large language models are
semantically vague and fail to utilize specialized terminology in the relevant field. Additionally, the data used in this study is
limited to funded project data. [Results/Conclusions] Using NSF-funded research projects in the field of artificial intelligence
as a case study, this paper identifies research frontiers such as robotics, machine learning algorithms, intelligent education, data
management, and simulation. By comparing these identified frontiers with the content of the U.S. artificial intelligence planning,
technology assessments, and forecasting reports, it is found that the identified research frontiers demonstrate a certain degree of
rationality and foresight.
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