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Development of a system for evaluating children's motor development

using artificial intelligence

Keisuke Komura *
Hidetoshi Ando** Mitsuya Yamakita™* Shogo Miyazaki* Daisuke Ando****
Tadao Ooka****  Satoshi Yamada*

Abstract

This study aimed to develop a method to automate motion analysis for the evaluation of motor
development by utilizing artificial intelligence (AI) technology. [Methods] Subjects were 3-8-year-old
children, and their running motion was analyzed. The following procedure was performed: 1)
Automatic pose estimation from video, 2) Prediction of each motion category by machine learning.
Regarding 1), we compared the method of VideoPose3D (VP) that automatically performed pose
estimation from video with the manual analysis of joint point by humans using FrameDIAS. We
analyzed the arm swing angle, knee joint angle, and thigh lifting angle. We also filmed running motions
under various camera conditions, entered the data into VP, and compared the results. Regarding 2), to
create the training data for machine learning, two evaluators evaluated the running motion of the same
subject. If the evaluations differed between the evaluators, they consulted each other. Multi-class
classification of the motion categories was performed using a support vector machine (SVM). [Results]
The difference between the joint angles of FrameDIAS and VP ranged from 3° to 31° (when calculated in
two dimensions of the VP), and ranged from 5° to 97° (when calculated in three dimensions of VP). At 30
fps, the VP could not correctly distinguish between the left and right arms and legs regardless of the
camera conditions, but at 60 fps, the joint points could be obtained correctly. Furthermore, when
compared to a panning photograph, there was a difference in the range of -11° to 38°, than when the
running motion of the same subject was filmed with a fixed camera. The motion category evaluation
predicted by the VP and the human evaluation all matched 10%, and only one mismatch was 19%. The
motion category evaluation between the human evaluator all matched 19%, and only one mismatch was
41%. [Conclusion] The method used in estimating motor development of children's running motion in
the study had low accuracy. To increase the prediction accuracy of machine learning, it is necessary to
increase the accuracy of pose estimation from video. Additionally, since human evaluation of training
data has low reliability, it may be necessary to review existing evaluation standards.
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