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Design of a Transformer-Based Continuous Sign
Language Recognition and Translation System Using
Skeleton Features
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Abstract

This study integrates computer vision and
artificial intelligence techniques to propose a
scalable architecture for continuous sign
language recognition, aiming to enhance
communication possibilities for individuals
with hearing impairments. The proposed
method  incorporates  pose  keypoint
extraction, BERT-inspired representations,
and self-supervised learning strategies,
enabling the model to be trained on standard
personal computers while maintaining strong
performance under limited computational
resources. These design choices effectively
reduce the difficulty and cost of training.
Finally, we developed a platform capable of
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real-time sign language recognition and
video-based sign language  analysis,
demonstrating the feasibility of the system.

Keywords: Computer Vision, Artificial
Intelligence, Deaf and Hard-of-Hearing
Individuals, Sign Language Recognition
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Kernel
& = (Layer) @& » Ak (BxTxD) #1454k (BXT'*D') Size Stride/Pool FHccE (K)
Input BxTx162 - - - -
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Masked Autoencoder — Train vs Val Loss
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Epoch 8 | Train Loss: 1.68 Dev Loss: 2.12
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Epoch 9 | Train Loss: 1.47 Dev Loss: 2.13

Training vs Validation Loss Curve
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Table 5. Evaluation of the S2G network combinations on WER

(the lower the better).

S2G combination PH2014T CSL-Daily
Sign Embedding Encoder Dev  Test | Dev  Test
3D Transformer | 32.6 332 | 454 443
TIN Transformer | 262 275 | 36.1 35.7
BN-TIN Transformer | 23.0 241 | 33.6 33.1
BN-TIN ConvlD 247 251 | 334 333
BN-TIN Bi-GRU 227 239 | 332 322

W 9 F# Xk : Zhou et al.(2021) Table5
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