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Investigation of Motion Curved Surface Design and Skill Level Estimation
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The skill teaching/succession method is not quantitative but qualitative,
which is abstract oral or gesture expression. Quantitative teaching is difficult for
teacher/instructor. In previous research, Expert and beginner perform the sports and entertainment
motion, and the character of the motion curved surface 1s analysed using Microsoft Kinect (RGBD
camera). The character is the maximum curvature and surface area. However, the usage of characters
is uncertain. In this research, we investigate the correlation of maximum curvature and surface area

from motion curved surface in before and after training. Therefore, we visualize the different
correlation of experts and beginners from the characters and the transition of the skill training.
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Figure 1: Motion velocity/acceleration curved
surface in darts throw

Table 1: Maximum/minimum velocity/acceleration,
timing in darts throw

Expert Beginner
Smax 3.30 2.43
Shin 0.00 0.00
Anax 27.98 29.60
Anin -19.13 -9.84
Position Release Start
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Figure 2: Numerical analysis of
velocity/acceleration
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Figure 3: Motion velocity/acceleration curved
surface in swimming crawl

Table 2: Maximum/minimum velocity/acceleration,
timing in swimming crawl
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Figure 4: Motion velocity/acceleration curved

surface in karate defense

Table 3: Maximum/minimum velocity/acceleration,
timing in karate defense

Expert Beginner
Siax 6.02 573
Smin 0.00 0.00
Apnax 64.96 47.85
Anin -68.40 -85.52
Position | Downswing | Upswing

Expert Beginner
Siax 1.42 4.02
Smin 0.00 0.00
Anmax 4.12 22.06
Anin -3.30 -24.45
Position Upswing | Downswing
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Figure 5: Correlation of motion surface character
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Figure 8: Motion curved surface of after training
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Figure 9: Correlation of motion curved
surface character in before and after training
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