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Characteristics of Motoneurons Controlling Single Finger Movement
in Different Individuals
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Abstract; Objective To analyze characteristics of motoneurons controlling the extension of a single finger in
different individuals, and obtain the similarity and difference of micro-motoneurons characteristics in different
individuals. Methods The motoneurons were decomposed by blind source separation algorithm. The two-
dimensional (2D) features of the neurons were quantified, and the fingers were classified by the features of the
neurons decomposed by different individuals. In addition, the proportion of shared motor neurons was used to
study characteristics of motoneurons innervating the coordinated movement of different fingers between
individuals. Results There were significant differences in spatial distribution of motoneurons between the index
finger and the middle finger for different individuals, but the activation area was similar. Using data from different
people as training sets and testing sets, the average accuracy of finger classification was 86.99% , and it was
significantly improved to 90. 07% after using transfer component analysis ( TCA) calibration. Through analysis on
the proportion of shared neurons in different individuals, it was found that the proportion of shared neurons
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between index finger and other three fingers ( middle finger, ring finger and little finger) was relatively low, while

that between ring finger and little finger was high. Conclusions

The spatial discharge characteristics of

motoneurons controlling different fingers in different individuals are similar and have small individual differences.

This study reveals the internal neural mechanism of different individuals during finger movement, and provides

references for clinical neural mechanism analysis of patients with finger movement disorders and the related

engineering applications.

Key words: high-density surface electromyography ( sEMG ); motor unit decomposition; finger movement;

transfer component analysis ( TCA)
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