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A Movement Tracking Model for Non-Face-to-Face Excercise Contents
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ABSTRACT

Sports activities conducted by multiple people are difficult to proceed in a situation where a widespread epidemic such as COVID-19
is spreading, and this causes a lack of physical activity in modern people. This problem can be overcome by using online exercise contents,
but it is difficult to check detailed postures such as during face-to-face exercise. In this study, we present a model that detects posture
and tracks movement using IT system for better non-face-to-face exercise content management. The proposed motion tracking model
defines a body model with reference to motion analysis methods widely used in physical education and defines posture and movement
accordingly. Using the proposed model, it is possible to recognize and analyze movements used in exercise, know the number of specific
movements in the exercise program, and detect whether or not the exercise program is performed. In order to verify the validity of
the proposed model, we implemented motion tracking and exercise program tracking programs using Azure Kinect DK, a markerless
motion capture device. If the proposed motion tracking model is improved and the performance of the motion capture system is improved,

more detailed motion analysis is possible and the number of types of motions can be increased.
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Fig. 1. The Overall Architecture of Movement Tracking Model

A. Posture Definition, B. Posture Extraction,
C. Posture Comparison, D. Movement Definition,
E. Movement Tracking, F. Exercise Program Tracking
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Fig. 2. The Skeletal Model Describing A Posture
A. 2-dimensional model, B. 3-dimensional model
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Fig. 5. An Example of Posture Comparison Results

Fig. 6. The Metrics of Posture Comparison Method

A. The relative distances between different two joints,
B. The direction of front body
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Fig. 7. The Movement Tracking Diagram for Air Squat
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Fig. 13. Some Cases of Wrong Movement Detection
for Movement of Fig. 11A
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Fig. 14. The Overall Movement Detection Progress
A. for Movement of Fig. 11B, B. for Movement of Fig. 11C
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Fig. 16. The Movement Tracking Progress of
the 1% Set of the Exercise Program
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