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AR-assisted Sign Language Letter Recognition Method Based on Improved
MobileNet Network

Abstract

An AR-assisted sign language letter recognition algorithm MS-MobileNet is proposed for the problems of
sign language gestures needing to be standardized and low recognition rate. A multi-scale convolution
module is designed to extract the low-level features and enhance the feature extraction ability. ELU
activation function is used to retain the negative feature information, which combined with a lightweight
MobileNet model for the web to improve the recognition accuracy and real-time performance for mobile
AR applications. Test results show that compared with the original model, the recognition accuracy of
MS-MobileNet on the datasets ASL-M, NUS-II and Creative Senz3D is improved by 2.58%, 5.32% and
3.04%, respectively. Based on improved network, a WebAR-assisted sign language collaborative
interaction system is designed. After the evaluation test, the average user participation rate reached 8.2
points, and the single recognition time is less than 0.115 s. User's needs for immersive realtime sign
language letter interaction is better met.
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Table 1 MS-MobileNet parameter settings
BRI Filter Shape Stride Output Size HEF Filter Shape Stride Output Size
MS-Conv 1x1.3%3.5%5 1 224x224x48 || Dw Conv 5 3x3x%256 1 28%28%256
Dw Conv 1 3x3x48 2 112x112x48 Pw Conv 5 I1x1x256%256 1 28%28%256
Pw Conv 1 1x1x48%64 1 112x112x64 || Dw Conv 6 3x3x256 2 14x14x256
Dw Conv 2 3x3%x64 2 56x56%64 Pw Conv 6 1x1x256%x512 1 14x14x512
Pw Conv 2 Ix1x64%128 1 56x56x128 Dw Conv 7 3x3x512 2 TxT*x512
Dw Conv 3 3x3x128 1 56x56x128 Pw Conv 7 I1x1x512x1024 1 7x7%1024
Pw Conv 3 Ix1x128%128 1 56x56x128 Dw Conv 8 3x3x1024 1 7x7x1024
Dw Conv 4 3x3x128 2 28x28x%128 Pw Conv 8 1x1x1024x1024 1 7x7%x1024
Pw Conv 4 Ix1x128%256 1 28x28%256
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Fig. 8 Flow chart of WebAR-assisted sign language letter collaborative interaction system
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Fig. 10 Results of skin color extraction process
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Fig. 11 Comparison of skin color extraction performance
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Table 3 Performance comparison on public data sets %

A Axvsa Acs
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AlexNet 89.31 86.29
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ResNet50 94.32 4111 25.56
MobileNetV1 95.68 575 421
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Fig. 12 Virtual simulation interface of system
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