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Abstract: By using the QUALISYS infrared light spot high speed movement capture system, the authors carried out 

kinematic analysis on the technical characteristics of difficulty movement C289 followed by A187 completed by five 

male competitive aerobic world champions, further clarified the correct technical mode of the difficulty combination, so 

as to provide a theoretical criterion for targeted and normative training. The authors revealed the following findings: 1) 

The taking-off of the athletes belongs to SSC, the bigger the shoulder and hip twisting angle, the more core anti-rotation 

energy can be stored; 2) In the process of soaring, the athletes could grasp the best moment for body bending, and the 

hip joint angles at the former difficulty body bending moment and at the latter difficulty hip lifting and body bending 

moment met rule requirements; 3) In the axis Z direction, the displacement of the center of gravity of the world cham-

pions moved in a wavy way; their core control ability was strong; a higher soaring height is the precondition for com-

pleting highly difficult moves and increasing move stability; 4) At the connecting stage, the athletes exploded their 

power mainly by elbow joint stretching during lifting, their A187 success rates were high; their hands and feet landed 

almost simultaneously; 5) According to the movement time characteristics, center of gravity displacement characteris-

tics and kinematic parameters at various stages with respect to the difficulty combination, the authors derived the tech-

nique quantified model of C289 followed by A187 completed by the world champions. 
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C289  C289   
    

×× 0.18 0.24 0.39 0.39 
  × 0.27 0.17 0.31 0.45 
  × 0.18 0.24 0.34 0.38 
×× 0.19 0.20 0.39 0.35 
×× 0.24 0.16 0.38 0.33 

 0.21 0.20 0.36 0.38 
 0.41 0.74 
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/(°)  /(°) / m s-1   

    
(°) 

  

 
/(°)

×× 123.1 108.1 139.5 116.1 65.9 80.1 5.1 15.5 
 × 108.8 106.0 121.8 120.4 92.8 64.9 5.9 13.8 
 × 127.7 103.1 140.0 142.0 91.0 87.5 6.7 16.3 
×× 115.5  99.9 127.3 128.7 70.5 82.5 5.3 16.4 
×× 102.3 116.3 143.4 138.7 95.3 75.3 3.4 15.6 

 115.4 104.6 134.4 129.2 83.2 78.0 5.3 15.5 

1 180°   2 180°  

  
/(°) 

 
/(°) 

 
/cm 

 
/(°) 

 
/(°)

 
/cm 

 
/(°)

 
/ °  

 
/cm /(°•s-1) 

×× 170.0 163.1 126.6 59.0 159.6 136.3 144.4 166.7 59.5 161.9 
 × 167.4 164.3 134.5 57.0 162.9 148.3 142.9 164.8 60.0 157.5 
 × 164.8 155.6 127.5 59.0 155.7 135.0 149.2 152.1 63.0 150.7 
×× 165.0 163.0 122.8 56.1 163.1 129.3 146.1 166.2 59.0 156.0 
×× 162.3 162.4 123.0 59.1 154.8 130.5 148.8 156.1 68.7 142.8 

 165.9 161.7 126.9 58.1 159.2 135.9 146.3 161.2 62.0 153.8 

/(°)  /(°) /(°)        
 
/s 

×× 141.2 148.2 162.2 171.8 138.8 148.3 0.04 
 × 136.4 149.7 165.7 164.6 137.3 149.4 0.03 
 × 143.0 150.5 151.2 155.8 145.5 147.9 0.02 
×× 139.8 150.2 167.3 169.0 140.3 153.4 0.03 
×× 138.9 155.1 154.8 158.1 135.3 153.0 0.04 

 139.9 150.7 160.2 163.9 139.4 150.4 0.03 
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×× 0.25 0.33 0.58 
 × 0.23 0.39 0.62 
 × 0.24 0.37 0.61 
×× 0.23 0.39 0.62 
×× 0.35 0.34 0.69 

 0.26 0.36 0.62 
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×× 0.23 0.52 0.75 
× 0.26 0.52 0.78 
× 0.25 0.53 0.78 

×× 0.23 0.56 0.79 
×× 0.23 0.55 0.78 

 0.24 0.54 0.78 

/(°) /(°) /(°)  
      /s 

×× 148.1 140.6 56.1 52.0 98.7 98.1 0.24 
 × 153.4 142.7 59.2 56.7 98.9 106.4 0.10 
 × 150.5 141.7 56.6 55.4 99.6 113.3 0.19 
×× 150.9 138.4 54.7 54.5 93.8 98.9 0.30 
×× 146.2 130.3 59.7 58.9 96.3 99.5 0.20 

 149.8 138.7 57.3 55.5 97.5 103.2 0.20 
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