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Abstract: Considering the practical difficulties faced by the hearing-impaired in China—such as the lack of sign
language translation resources, current intelligent sign language tools being only one-way, weak network conditions
preventing operation, and inaccurate recognition in complex situations—it is necessary to establish a three-tiered sign
language translation platform with end-edge-cloud collaboration. By using visual, inertial, and electromyographic
signals as unified input and designing a preprocessing pipeline according to certain rules, features are extracted using
a VGG16-MLP parallel structure. Fusion is handled via a weighted approach automatically adjusted by information
entropy, paired with a CNN-LSTM network for temporal decoding of continuous sign language. Models are compressed
to INT8 standards and complexity is reduced with channel pruning, applying offline mobile and precise cloud processing
separately, while also organizing multi-level public welfare implementation plans. Simulation experiments show that
the multimodal fusion approach achieves an accuracy of 99.4%, with offline performance maintaining over 90% of the
online results and end-to-end latency under 0.2 seconds. The proposed layered translation approach emphasizes real-
time performance, supports offline usage, and has social inclusivity significance, offering a feasible technical path for
barrier-free intelligent sign language products and long-term public welfare.
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