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Abstract

With the rapid development of the digital era, data elements, as a new productive force, are playing
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an increasingly critical role in data processing and circulation. However, data circulation faces mul-
tiple challenges, including risks of personal data privacy leakage, difficulties in implementing data
security utility, and inefficiencies in data flow approval and decision-making. In this context, the
ChinaUnicom Software Research Institute proposes a lightweight Al-driven optimization frame-
work aimed at achieving dynamic collaborative optimization of privacy, utility, and efficiency. This
framework employs lightweight Al classification and grading technology to intelligently process
edge data from various systems and provincial branches, integrating modules such as privacy pro-
tection, utility evaluation, and efficiency regulation to effectively balance these three dimensions.
Experimental results demonstrate that the framework ensures data privacy while significantly en-
hancing data utility and circulation efficiency, providing a novel solution for advancing edge data
circulation.
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Table 1. Comparison of lightweight Al data classification and grading with centralized Al data classification and grading after
collaborative optimization
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Table 2. Application comparison in smart home scenarios
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