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Fig.2 CAE network structure for feature extraction
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Table I Comparison of ablation experimental results

Average detection time/s ~ Average detection accuracy/%

Method  CAE feature extraction  Clarity screening Point density Key frame numbers
1 \/ V
2 v v
3 v v
This paper \ v \

2.80 6.09 87.6
2.71 5.78 86.8
4.68 5.63 87.3
2.54 5.64 88.1
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Table 2 Experimental results of three algorithms for different sign language words

This paper Literature [9] Literature [15]
Total frame Key gesture
Words Key frame Accur-  Key frame Accur-  Key frame Accur-
numbers  numbers Detection time/s Detection time/s Detection time/s

numbers acy/% numbers acy/% numbers acy/%
ugly 44.4 1 2.24 423 90.6 5.54 491 89.5 6.12 5.39 89.4
loose 37.4 2 2.54 5.64 88.1 4.42 6.54 87.0 4.52 7.19 86.9
ban 37.7 1 1.72 3.62 90.1 432 4.20 88.6 4.54 4.62 88.9
aunt 44.2 2 2.21 4.26 89.3 5.41 4.94 88.2 5.64 543 88.1
sky 48.2 1 2.54 434 91.0 5.94 5.03 89.5 6.64 5.53 89.8
tailor 75.4 2 3.66 5.01 86.2 10.2 5.81 85.6 10.7 6.39 85.0
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baozi 39.5 2 1.82 3.56 84.3 4.54 4.13 83.4 4.84 4.54 83.1
we 52.7 2 2.48 4.52 89.6 6.84 5.24 88.5 7.16 5.76 88.4
propitious 70.9 2 3.96 4.32 89.4 9.86 5.01 88.3 10.8 5.51 89.2
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Table 3 Experimental results of three algorithms

Compression False detection Missed detection
Algorithm

ratio/% rate/% rate/%

This paper 4.9 44.17 9.86
Literature [9] 12.5 69.97 71.31
Literature[15] 13.3 71.31 11.08
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Video Key Frame Extraction and Optimization Algorithm for Sign
Language Recognition

ZHOU Zhou, HAN Fang, WANG Zhijie
(School of Information Science and Technology, Donghua University, Shanghai 201620, China)

Abstract: The sign language recognition technology based on computer vision brings great convenience to
bilingual teaching in deaf schools. One of the difficulties of sign language recognition technology is the extraction of
video key frames. According to the characteristics of sign language video keyframes and sign language habits of sign
language users, this paper proposes a video key frame extraction and optimization algorithm for sign language
recognition. Firstly, the convolutional auto-encoder is used to extract the deep features of video frames, and then, K-
means clustering is performed. In each kind of video frames, the clearest video frames are selected as the keyframes for
the first time. Then, the point density method is used to optimize the first extracted key frames, and the final extracted
key frames are obtained for sign language recognition. Finally, it is shown via experimental results that the proposed
algorithm can reduce substantial redundant frames and improve the accuracy and efficiency of sign language
recognition.

Key words: sign language recognition; video key frame; convolutional auto-encoder; K-means; point density
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