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Figure 1 Schematic diagram of the technological innovation elements
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Figure 2 Technological innovation process under the technology paradigm-technology track model
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Figure 3 Technological innovation elements and their associations
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Figure 4 Conceptual model of technological elements and their associations
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A conceptual model of technology elements and their associations for
the characterization and description of technological innovation

processes

Wu Jinming' Hu Zhijie' Yao Ru'? Lin Qiao' Zhang Xuefu'*

1 Agricultural Information Institute of Chinese Academy of Agricultural Sciences, Beijing 100081
2Institute of Data Science and Agricultural Economics, Beijing Academy of Agricultural and
Forestry Sciences, Beijing 100097

Abstract: [Purpose/significance] It is one of the important contents of intelligence research to detect
the process and pattern of technological innovation and predict the future development trend through
technical text mining. However, in the background of cross-convergence leading technological
innovation, how to characterize and describe the process of technological innovation is the primary
problem that needs to be solved. Therefore, this paper constructs a conceptual model of technological
elements and their associations oriented to the characterization and description of technological
innovation processes. [ Method/process ] Firstly, the concepts of technological innovation and
technological innovation elements were explained, and then based on the analysis of technological
innovation mechanism under the technological paradigm and technological track mode, technological
innovation elements and their associations were summarized, based on which the elements directly
related to the technology itself, and a conceptual model of technological elements and their associations
was designed, and a case study of its application in technological innovation paths was carried out as an
example. [ Result/conclusion] The conceptual model proposed in this study includes four types of
technological elements, two types of elemental attributes and six types of elemental association
relationships, which supports analyzing the dynamic changes of technological elements and their
associations over time, cross-field interactions, and so on, to reveal the technological innovation process
at the micro level. In particular, it can support the revelation of the process of technological innovation
in frontier interdisciplinary fields, laying the foundation for the discovery of technological convergence
opportunities.

Keywords: Technological Innovation; Innovation Elements; Innovation Element Associations;
Technological Innovation Mechanisms; Convergence Innovation
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