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Chopsticks Learning Support Using Hand Skeletons Detection

SHINICHIRO HARA! HAORAN XIE?
KAZUNORI MIYATA!

Abstract: In Japan, chopstick manners have emerged during meals, and the usage of chopsticks has various functions. Using
chopsticks correctly is not only a matter of observing good manners, but also of achieving the own functions. There are numerous
products to help use chopsticks correctly such as corrective chopsticks, but it is still challenging for users while using ordinary
chopsticks without modification. Furthermore, users may not be able to use chopsticks correctly and return to the incorrect states.
In this study, we propose a novel chopsticks learning support system that uses deep learning approach to estimate the hand
skeletons to help the learning of correct usage of chopsticks. In our user interface, the detected hand skeletons are compared with
the skeletal information of the correct state, and we notice users the abnormal parts to help them correct the chopsticks usage. By
using the proposed system, we believed that the users can understand the hand movements in the correct use of chopsticks.
Finally, we conduct the evaluation study of soybean movement using chopsticks with and without the proposed chopsticks
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learning support system.

Keywords: Chopstick Usage, Learning Support, OpenPose
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Figure 1 System overview
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Figure 2 Traditional usage of chopsticks[10]
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Figure 4 Skeletal Estimation Image by OpenPose
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Figure 5 Hand shape detection
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Figure 6 Angles between the first and second joints
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Table 1  Average of the cosine values of each joint angle
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Table 2 Conditions for finger movement in proper chopstick use
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Figure 10 Visual feedback indicating finger abnormality
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Figure 11 Hand detection results
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Figure 12 Hand detection results in correct chopstick use
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Figure 14  Experiment procedure
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Table 4 Questionnaire about the proposed system
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Figure 18 Experimental results of soybean migration
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Figure 20 Questionnaire results
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Table 5 User comments on this system
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