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Table 1: The starting and final body segment angles. 

 position  1 position  2 position   3 
    start     end     start      end      start      end 
foot   9.70 14.80   9.70 12.70 28.60 32.30 
shank 83.80 93.90 65.50 74.30 61.30 71.60 
thigh 48.50 60.70 55.90 65.30 61.90 71.60 

The angles were measured between the vertical axis and a certain segment. The 
distances between the hips and front surface were constant for all the starting 
positions. The vertical distance between foot and frontal plane (the horizontal one)  
of the trunk segment were 37 cm, 20 cm and 12 cm for starting positions  
1, 2 and 3, respectively. The foot segment was quite close to the front surface 
at starting positions 1 and 2 and far away for starting position 3. 

     Table 2:  Times, forces and velocities of the body during the push-off. 

 time (s) average force (N) final velocity (m/s) 
position  1 0.150 1078 1.22 
position  2 0.132 1131 1.25 
position  3 0.138 1100 1.25 

      The velocities were very similar regardless of the fact that the starting position was 
      the least ergonomic. The longer time of the push-off phase is directly connected with 
      a lower front surface force and vice versa.          

Table 3: The average (dimensionless) muscle activations in all the  
push-offs and starting positions with their deviation values. 

muscle average muscle activation  ai 
VAS          0.685 ± 0.031 
RF          0.685 ± 0.134 
GAS          0.671 ± 0.024 
GLU          0.604 ± 0.060 
SOL          0.504 ± 0.019 
BF          0.299 ± 0.115 

The muscles VAS and RF were most activated during the push-off whereas  
the muscle BF was drastically the least activated one. The overall average  
of the average muscle activations was 0.57. 
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