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Technology Lifecycle Identification Based on Dynamic Network Detection
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Abstract: Accurately identifying the lifecycle stages of a technology is essential for predicting technological trends, formulating science and technology
policies, and guiding corporate strategies. This study proposes a novel technology lifecycle identification method based on dynamic network detection, which
integrates dynamic citation networks and co-classification networks. By quantifying network indicators and applying segmented fitting models, the method
divides technology lifecycle stages and comprehensively assesses technological development trends. Using thin-film transistor liquid-crystal display (TFT-
LCD) and nano-biosensor (NBS) technologies as cases, this study verifies the feasibility and effectiveness of the proposed method and summarizes lifecycle
classification rules based on dynamic networks, providing a theoretical and practical reference for technology lifecycle identification. The results indicate that
the network-based classification of TFT-LCD and NBS technologies aligns closely with their actual lifecycle stages, albeit with a temporal offset. Furthermore,
the dynamic network detection method exhibits a lag window of 2—4 years, consistent with the time delay characteristic of patent disclosures. Compared with
traditional S-curve and multi-indicator methods, the dynamic network detection method demonstrates higher robustness and accuracy, reducing dependence
on data quality while more precisely reflecting technological development stages. This study offers a novel theoretical framework and practical guidance for
identifying and predicting technology lifecycles.

Keywords: Technology Lifecycle; Dynamic Network; Network Analysis; Citation Network; Co-Classification Network
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