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Abstract

As health issue enrolling a more important role in daily life, sports and fitness movements are ac-
cepted increasingly by the majority of people. How to exercise more effectively and reduce physi-
cal injuries reasonably is one of the hottest researches in the current scientific fithess movement.
In this paper, we use Kinect to collect fithess movement data, then automatically classify the
movements, and compare them with standard movements to calculate the degree of vulnerability.
Specifically, we collect and preprocess the skeleton data of person’s movements first, and then we
extract the feature and normalize the weight to form a representative feature among all move-
ments. Second, we classify all the movements by little tuned KNN algorithm, and form the move-
ment’s template model by similarity calculation. Third, we evaluate the movements based on the
identified template and the injury model to guide the performance of movement. The experiments
show the features we extract for all movements can represent the movement well that only little
tuned KNN algorithm can get a competitive recognition result. We has compared neural net algo-
rithm and KNN that the former is less generalized than the latter. The score and suggestion of fit-
ness movement can reduce sports injuries and improve the enjoyment of fitness sports.
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Figure 1. Skeleton joint of human
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Figure 2. Static fitness action classification and grading
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Figure 3. Six fitness movements
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Figure 4. Connection angle and distance
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Figure 5. Z axis Angle diagram of
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Figure 6. Piecewise penalty function
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Figure 7. Distance feature selection template compared with random template

7. BB AERIEIREAR SREH AR IR T EE

-0.2
-0.3f
-0.41
-0.5

-0.6f

-0.7f
-0.8f

Figure 8. 8 Angle features were selected from the template for random template comparison
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