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Hotspot Identification of Scientific Fund Projects Based on Industrial Chain
Technology System: A Case Study of the U.S. Intelligent Connected Vehicle

Industry
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(1. Jiangsu Institute of Scientific and Technological Information, Nanjing 210042; 2. School of Social Sci-

ences, Soochow University, Suzhou 215127)

Abstract: To address the issues of missing industrial chain perspective, insufficient integration of government
strategic data, and blurred interdisciplinary technological boundaries in existing technical hotspot identification
studies, this study constructs a technical hotspot analysis framework based on a three-level industrial chain
coding system. Using NSF (120 672 entries) and SBA (59 514 entries) funded projects in the U.S. intelligent
connected vehicle industry from 2014 to 2023, it identifies technological layout patterns to provide decision-
making references for China’s industrial breakthroughs. The study validates the independence and synergy of

industrial chain nodes via the Delphi method, integrates GPT-4/Claude-3 large models with high-frequency
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terms from IEEE literature to build a domain-adaptive thesaurus, and applies the BERTopic model to extract
project topics, achieving node matching with cosine similarity (threshold = 0.7) . Through two-dimensional
analysis of vertical industrial chain and horizontal spatial distribution, combined with funding intensity, three
technical hotspots are identified: high-precision positioning algorithms for autonomous driving, optimization
technologies for vehicle networking communication protocols, and industrialization technologies for high-
reliability sensors. The findings indicate that China should focus on addressing technical shortcomings in
algorithms, strengthen cross-chain collaboration among sensors, algorithms, and communication, and avoid
resource misallocation in areas such as in-vehicle entertainment systems through a dynamic technology
inventory mechanism. This study provides a data-driven empirical pathway for breaking through “bottleneck”
technologies and optimizing industrial innovation policies.

Keywords: U.S. government funds, technical hotspot identification, industrial chain technology system,

intelligent connected vehicle industry, BERTopic, two-dimensional analysis
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