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Neural Network-Based Identification of Technology Frontiers Using Multi-Dimensional Feature Measurement
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(1. Agricultural Information Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, P. R. China;
2. Key Laboratory of Agricultural Big Data, Ministry of Agriculture and Rural Affairs, Beijing 100081, P. R. China)

Abstract: Technology frontier identification is an important approach to promoting scientific and technological innovation and supporting strategic
decision-making. To address problems such as time delay and single source validation in existing methods, this paper proposes a technology frontier topic
identification method that integrates multi-dimensional feature learning with feedforward neural network modeling. First, the Latent Dirichlet Allocation
model is used to perform temporal topic clustering on technical texts under a sliding time window. Second, an index system is constructed with six secondary
dimensions: novelty, growth, market value, influence, interdisciplinarity, and development investment. They are further summarized into three primary
dimensions: technological novelty, technological growth, and topic heat index. A feedforward neural network is then used to learn topic features and
quantitatively evaluate their frontier nature. Finally, the method is applied to the field of crop breeding. Both qualitative and quantitative results demonstrate the
model’s advantages in frontier recognition accuracy and decision-making support effectiveness.

Keywords: Technology Frontier; Technology Identification; Topic Identification; Machine Learning; Neural Network; Multi-Dimensional Feature; Crop
Breeding
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