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Application of Mechanomyogram’ s Pattern Recognition in Real-Time Sign Lan-

guage Translation Embedded System

WANG Xinping, XIA Chunming, ZHANG Hanyang
(Department of Mechanical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Mechanomyogram (MMG ) -based pattern recognition refers to the process of collecting MMG
bands and applying machine learning algorithms to perform motion recognition. To realize the real-time
classification of sign language motions, six-channel MMG signals of three muscles on forearm are collected
by dual-axis acceleration sensors which are controlled by lightweight embedded device with STM32 chip.
The back propagation neural network (BPNN) algorithm is used to establish recognition classification
models, where the parameters are extracted and put into the embedded system to transfer BPNN
algorithm. The embedded device can accomplish real-time recognition of 30 kinds of sign language
motions, with the self-test accuracy up to 99.6% and the accuracy of real-time recognition up to 97.5%.
Moreover, the classification time for each motion is less than 0.52 ms, satisfying the real-time recognition
condition. The results can be applied to the fields of rehabilitation engineering, sign language translator,
and prosthetic control, etc.

Key words: mechanomyogram (MMG); pattern recognition; real-time sign language recognition; back

propagation neural network (BPNN); embedded systems
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Fig.1 Flow chart of technical process
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Fig.4 Metal braclet data acquisition device
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Fig.5 Energy threshold segmentation algorithm based on exponential weighted average
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Fig.6 NN architecture (three hidden layers with neuron numbers of 80, 50 and 30)
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Fig.7 Collection of sign language motion data Fig.8 Three muscles of the forearm corresponding to sensors
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F2 EEITEHR AR

Table 2 Real-time classification accuracy
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2 Pk H) %) 4> B (Linear discriminant analysis, — spygimms,/ 98.03 97.99 98.11
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K B ML F 25 18] H1 5] (Random subspace, RS) X} %4
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M2 0 30 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 10000
M3 0 0 29 0 0 0 0 o 0 0 0 0 1 0 0 0 0 0 0 0 0 0 [ 0 0 0 [ 0 0 0 1 96.67
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M30 0 0 0 0 0 0 0 [ 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 1 9667
it 18/900 98.00
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Fig.10  Confusion matrix of volunteer 1
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