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Understanding Proficiency Skills in Handwork Using Motion Constraints
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LSTM

This study aims to clarify proficiency skills in handwork and to formalize
them in a form that can be preserved and passed on. We conducted skill analysis and modeling of
knitting, which requires detailed control of movements in response to reaction forces applied to the

fingertips and for which skill evaluation is possible based on the appearance of the knitting
pattern and other visual factors. We proposed evaluation values based on the homogeneity of the knit
shape and showed that the yarn-pulling motion is important and that the amount, direction, and
force of yarn-pulling must be constant based on the analysis of hand motions and visual information.
The knitting motion was divided into multiple unit motions and learned by LSTM, enabling automatic
segmentation of the measurement data by the motion model. This contributes to the comparison with
skilled workers and the facilitation of training.
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