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Abstract:  For hearing-impaired people, sign language is a common communication means just like spoken language to ordinary people.
Because most of ordinary people cannot understand sign language, it’s difficult for hearing-impaired community to participate in social
activities. This paper proposes an effective method for sign language recognition with simple 3D trajectory information to break down the
barriers between hearing-impaired and normal persons. First of all, the 3D trajectory captured from Kinect is preprocessed, and both the
trajectories from the probe and galleries is normalized by the size of the signer. Then the trajectories are resampled evenly by a fast, easy,
and usable interpolation algorithm. Before matching of two curves, the trajectory of the probe is aligned to the gallery trajectory and both
aligned trajectories are transferred into frequency domain by DFT, and vectors linking the real part, imaginary part and amplitude are
obtained. Finally, Euclidean distance between two trajectories in frequency domain is calculated to evaluate the dis-similarity of two
trajectory vectors according to the minimized distance. The experimental results on a data set of 239 sign words show that the presented
approach is effective to recognizing isolated words of Chinese sign language.
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Fig.1 Pictures of three different Chinese sign language words
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Fig.2 Framework of sign language recognition
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Fig.4 Examples of resampled trajectories
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Fig.5 Examples of trajectory alignment for the same and different sign words
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Table 1 Recognition result of sign language based on 2D trajectory matching
F 1l BT TYEPULITIC K T15 R &

P50 P51 P52 P53 P54 Average
Top 1 0.598 0.720 0.686 0.736 0.753 0.699
Top 3 0.774 0.858 0.883 0.891 0.866 0.854
Top 5 0.858 0.883 0.921 0.941 0.900 0.900
Top 10 0.908 0.954 0.954 0.987 0.946 0.950

Table 2 Recognition result of sign language based on 3D trajectory matching
F 2 BT =YEPUL TR T 15 R &5

P50 P51 P52 P53 P54 Average
Top 1 0.799 0.841 0.858 0.849 0.849 0.839
Top 3 0.916 0.950 0.946 0.962 0.950 0.945
Top 5 0.958 0.971 0.975 0.987 0.971 0.972
Top 10 0.975 0.992 0.992 0.992 0.987 0.987
1.000
0.900 —
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0.800 —
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0.600 -
Top1l Top3 Top5 Top 10

Fig.7 Recognition rate contrast of 2D and 3D trajectory
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