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Breakthrough Scientific Innovation Topic Identification Based on Feature Measure and SciBERT Model: A Case Study of Agricultural Robots Field

QI ShiJie CHUAN LiMin ZHANG Hui YAO Ru JIA Qian ZHAO JingJuan
(Institute of Data Science and Agricultural Economics, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, P. R. China)

Abstract: Breakthrough scientific innovation is the core driving force behind technological progress and socio-economic development. Accurately
identifying breakthrough scientific innovations is of great significance for opening up new tracks of scientific and technological innovation and achieving
leapfrog development. Starting from the characteristics of breakthrough scientific innovations in scientific paper data, we first comprehensively consider
the diversity, balance, and difference of papers, using the True Diversity measurement index and disciplinary co-occurrence network to measure and screen
potential papers. Then, we employ the SciBERT+K-means+UMAP method for topic modeling and visualization. From the four dimensions of novelty, content
transformation, influence, and abruptness, we construct a multi-feature breakthrough scientific innovation indicator system, integrating various text mining
methods to identify breakthrough scientific innovation topics. Taking the field of agricultural robots as an example, four breakthrough scientific innovation
topics are ultimately identified: multimodal perception and adaptive intelligent decision-making, bio-inspired actuation and heterogeneous energy coupling for
robots, swarm collaboration and cloud-edge-end architectural technology, and high-precision trajectory control and high-dynamic response. The effectiveness
and reliability of the model are verified. The research not only provides new ideas for identifying breakthrough scientific innovation topics, but also provides a
reference basis for original innovation in the field of smart agriculture.

Keywords: Breakthrough Scientific Innovation; Topic Identification; Agricultural Robot; Machine Learning; Interdisciplinary Research; SciBERT; K-means
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