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Implementation of a Transition Rule Model for
Automation of Tracking Exercise Progression

Daniel Chung’ - llju Ko™

ABSTRACT

Exercise is necessary for a healthy life, but it is recommended that it be conducted in a non-face-to-face environment in the context
of an epidemic such as COVID-19. However, in the existing non-face-to-face exercise content, it is possible to recognize exercise
movements, but the process of interpreting and providing feedback information is not automated. Therefore, in this paper, to solve this
problem, we propose a method of creating a formalized rule to track the contents of exercise and the motions that constitute it. To
make such a rule, first make a rule for the overall exercise content, and then create a tracking rule for the motions that make up the
exercise. A motion tracking rule can be created by dividing the motion into steps and defining a key frame pose that divides the steps,
and creating a transition rule between states and states represented by the key frame poses. The rules created in this way are premised
on the use of posture and motion recognition technology using motion capture equipment, and are used for logical development for
automation of application of these technologies. By using the rules proposed in this paper, not only recognizing the motions appearing
in the exercise process, but also automating the interpretation of the entire motion process, making it possible to produce more advanced
contents such as an artificial intelligence training system. Accordingly, the quality of feedback on the exercise process can be improved.
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Fig. 1. Movement Expression Methods: (a) Keyframe Animation,
(b) Lavanotation, (c) Quaternion Map
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Fig. 2. Movement Tracking Methods: (a) Per-frame tracking,
(b) Keyframe-based Step-by-step Tracking
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Fig. 4. Methods of Applying Transition Condition: (a) Explicit
Transition Condition, (b) Implicit Transition Condition
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Table 1. An Example of Movement Definition and the Consequent
Keyframe Postures
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Fig. 11. The Implementation Environment of Movement Tracking
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Fig. 14. A Screen Shot of the Movement Creator
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Fig. 15. A Screen Shot of the Exercise Creator

Fig. 16. A Screen Shot of the Movement Tracker
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Fig. 17. A Screen Shot of the Exercise Progress Tracker
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Standard Real-time
Movement Movement
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