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Research on sign language recognition system based on lightweight Transformer
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Abstract: To address the computational resource constraints faced by sign language recognition systems when deployed
on edge devices, this paper proposes a real-time sign language recognition method based on a lightweight Transformer. The
method extracts 3D coordinates of 21 hand key points using MediaPipe as feature input, and designs a temporal modeling
network with a 3-layer lightweight Transformer encoder, keeping the number of model parameters under 612,000. On a self-
built Chinese sign language dataset containing 12 categories, comparative experiments with baseline models such as CNN1D,
LSTM, and GRU demonstrate the effectiveness of the proposed approach. Experimental results show that the lightweight
Transformer model achieves a recognition accuracy of 98.63% and an Fl-score of 0.9864 on the validation set, with its
parameter count being only 24.5% of that of the LSTM model. Systematic ablation studies further reveal the influence patterns
of key hyperparameters—including model dimension, number of attention heads, network depth, and sequence length—on
model performance. This work provides a feasible lightweight solution for deploying sign language recognition technology on
wearable devices and other edge computing scenarios.
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