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PURPOSE This study aimed to verify the accuracy of three-dimensional (3D) motion
data produced through artificial intelligence-based user motion recognition technology

with images obtained using a smartphone monocular camera. This was done to
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explore the possibility of developing an application that can improve the reliability
of the measurement of physical activity performing motions and feedback provision.
METHODS To check the accuracy of the artificial intelligence-based 3D motion

analysis system that utilized a semi-supervised learning method, a commercialized
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3D infrared motion analysis system measured and compared motions on three
movement planes, motions with limited joint movement, and fast motions in a wide
moving range. RESULTS The motions on the coronal and sagittal planes produced
through the 3D motion analysis application showed very high measurement
accuracy; however, the accuracy of the measurement of motions on the horizontal

plane, which could not be measured directly with a camera, was relatively lower
than that of the coronal and sagittal planes. Accuracy in measuring 3D motion was
moderate in moving motions and low in motions with limited joint movement.
CONCLUSIONS For the developed 3D motion analysis system to be used in online
physical education, the types of physical activities included in the program should
be comprehensively composed through the analysis of the content system of the
physical education curriculum and the resultant physical activities.
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(S110) A M= Googleoll Al AlF5k= ML Kit Pose API

Filming with a smartphone

l
Extract 2D coordinates | S110

}

Real-time 2D feedback | ~s120
& Send video to server

l

Extract 3D coordinates
from the server
& Send 3D data to smartphone

]
3D feedback

Fig. 1. 3D motion analysis flowchart
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Fig. 2. Example of extracting 3D coordinates from a 2D image taken
with a smartphone monocular camera
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Fig. 3. Analysis variables (a: Shoulder & elbow angles in shoulder-press,
b: knee angle in squat, c: knee angle in push-up, d: leg angle in
side-step, e: trunk angle in torso rotation)
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Table 5. 1CC & CC of static action according to shooting location

Variable S}:r)gl?g n Average g;z?i?gi
front 10 .08 .10
ICC side (45°) 6 .39 40
Push up side (90°) 13 .36 31
knee angle front 10 33 29
CC side(45°) 6 .65 28
side (90°) 13 .54 34
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