
The explosive growth of multi-source heterogeneous data in the digital era has positioned data analytics and machine learning as a 
cornerstone research field, and extracting actionable insights from massive, unstructured data streams has captured escalating interest 
across academia and industry. Harnessing state-of-the-art machine learning paradigms—including deep learning, reinforcement learning, 
and federated learning—and advanced data mining algorithms to address challenges like data sparsity, model interpretability, and real-
time analysis can unlock the full potential of data assets, driving intelligent transformation in sectors ranging from smart healthcare to 
industrial automation and urban governance.
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