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[Abstract] As an important carrier of regional culture, the rapid decline of dialects has sparked urgent concern
for the protection of linguistic diversity. Traditional collection methods, constrained by low efficiency,
transmission pressure, and privacy leakage risks, struggle to meet the demands of large—scale and sustainable
dialect preservation. To address this, this study proposes a collaborative processing architecture integrating edge
computing and privacy protection technologies. Through a three—tiered "terminal—edge—cloud" design, the
architecture offloads preprocessing tasks such as audio feature extraction and data cleaning to edge nodes,
significantly reducing network bandwidth and cloud storage burdens. It systematically incorporates differential
privacy, federated learning, and homomorphic encryption to achieve end—to—end privacy protection across data
collection, transmission, storage, and analysis. Experimental results demonstrate that this solution can
substantially reduce data transmission latency and storage overhead while effectively mitigating inference attacks
targeting sensitive user information like voiceprints. By ensuring the usability of dialects' key features, it
significantly enhances data collection security and efficiency. This research provides an efficient and secure
technical pathway for the digital preservation and compliant utilization of dialect resources.
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