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ABSTRACT

The purpose of this study was to provide scientific information to track and field coaches and athletes through the analyses of the
biomechanics characteristics of the top 4 sprinters in the men’s 100 m final in the IAAF World Championships Daegu 2011. Twelve
video cameras (Sony, Japan) were used to capture the mid portion of the race (40 m - 70 m) with a sampling frequency of 60Hz.
Biomechanical variables including the right ankle, knee and hip angles, the trunk angle, and the velocity of center of mass (COM) in
the running direction, were calculated with the Kwon 3D program (Visol, Korea). Correlation coefficients between the COM velocity
and each variables were calculated using Matlab 2008a (MathWorks, USA) at an alpha level of 0.05. The findings indicated that
Yohan Blake (JAM) showed greater range of motion at the ankle and hip. Walter Dix(USA) showed greater knee and trunk
movement, and Kim Collins (SKN) showed more dorsi-flexed and extended trunk angles during the race. Finally, Christophe Lemaitre
(FRA) showed more plantar-flexed ankle with a less trunk motion, throughout the analyzed race.
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Table 1. Physical characteristics(height, weight, age and result) of top 4
sprinters in Men’s 100 m final

Name
Flace Height Weight Age Result
(cm) (kg) (years) (sec)
| Yohan Blake (JAM)
180 839 21 9.92
5 Walter Dix (USA)
195 86.0 25 10.08
3 Kim Collins (SKN)
175 710 35 10.09
. Christophe Lemaitre (FRA)
189 74.0 21 10.19
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Figure 1. Three locations of cameras on the stadium
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Figure 2. Captured area between 35m and 70m
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Figure 3. Calibrated process with reference frames
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Figure 5. The Definition of Joint Angles
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Table 2. Descriptive data of top 4 sprinters
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Table 3. Flexion and extension of the joints during 40m-70m

Stride

Rank Time Reaction # of Step Frequency
(sec) Time (sec)  steps Length # of

steps/sec)
1 992 0.174 47 213 474
2 10.08 0.175 49 2.04 4.86
3 10.09 0.155 49 2.04 4.86
4 10.19 0.179 41 244 4.02
Mean 1007 0.17 46.50 2.16 4.62
D 011 +0.01 +3.79 +0.19 +0.40
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Yohan Walter Kim Christophe

Blake Dix Collins Lemaitre

max 1589 1569 144.0 167.6
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©)  Fr 183 1249 1082 1343
TO 1442 1480 146.1 1585

max 1546 1658 139.6 1615
Knee mn 622 9.8 472 54.3
© 12 163.0 1347 1609
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Table 4. Correlation coefficients between velocity of COM and flexion
and extension angles

Yohan Walter Kim Christophe
Blake Dix Collins  Lemaitre
max 0.154 0162 0902 0733
e M0 0510 04l 062 0470
O o 030 0044 0588 0625
TO 013 047 068 0048
max 0846 0.198 0212 0.121
e TR 069 0277 009 0427
O e 0404 0102 0.117
TO 034 040 0163 0629
max 012 033 045 0091
gy M 014 0724 0404 0300
O B 043 0510 0428 0015
0 012 0685 0025 04%
max  0.126 0.786 0208 0711
gk Mn 068 0893 0237 0747
O "m0 049 0% 0014
TO 005  08%* 0021 0679
*p<.05, *p<0l
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Table 5. Angular velocity (°fs) of each joint of top 4 sprinters

Yohan Walter Kim Christophe

Blake Dix Collins Lemaitre

max 5727 358.6 4740 360.4

Ankle min 4378 2699 3422 3593

C  FT  -1360 -196 66.3 -13.1
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Velocity 1184017 1174015 117:0.12 1162014
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Table 6. Correlation coefficients between velocity of COM and angular
velocity of each joint

Yohan Walter Kim Christophe

Blake Dix Collins ~ Lemmitre

max 0663 0371 0329 0611
A M 0163 0028 0.171 0211
B Fr o8 0.185 0016 0295
O 0735 0082 0843 0946+

max 0085 062 0985+ 0586
ke M 0147 0541 0402 0438
B 029 0028 0,180 0302
TO 0667 0843+ 0.799 0267

max 0091 0212 0049 0339

w, mn 0160 0825 0763 0,987+
D Fr 043 o9 0091 0380
TO 0668 0401 0.143 0336

max 0509 048 0032 0904
gk MR 0724 0430 0.168 0510
B Fr 005 0874+ 0228 0360
TO 052 085 0043 09425

*p<05, **p<0l
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Table 7. Average angular velocity(°/s) during the stance phase and

average velocity(mysec) of COM at toe off and peak COM
velocity after toe off.

Yohan Walter Kim Christophe
Blake Dix Collins Lemaitre
Ankle 2123 194.8 3475 287.0
(fs)
Hip(’/s) 350.3 1838 3149 2487
COM V 119 117 115 114
Peak
COM V 120 120 116 115
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Table 8. Correlation coefficients between angular velocity and COM
velocity at toe off and peak COM velocity after toe off

Yohan Walter . . Christophe
Blake Dix Kim Collins Lemaitre
Ankle &
Peak 0373 0570 0692 0389
COMV
Hip &
Peak 0608 -0.802%* 0.19% 0072
COMV
Ankle &
oy 0388 0568 0,658 0.128
éth‘i‘, 0367 -0870% 0.192 0494
*p<.05, *p<01
0.802, -0.870% o] AR YERFTH01).
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Appendix]: Changes in Joint Angles and Velocity of COM over 40 m to 70 m
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Appendix2: Changes in Joint Angular Velocity and Velocity of COM over 40 m to 70 m
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