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Video-based Tracking and Analysis System of Barbell’ s Trajectory
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Abstract Given lifter’ s video acquired with an ordinary camera in lateral view the trajectory of the barbell’ s center can
be tracked automatically through an improved template matching algorithm. Key technical parameters are computed by the
position of barbell’ s center and a technique analysis report consisting of parameters and graphs is created. Experiments
show that tracking and analysis results are exact and reliable. This system has been applied to the practical training in
weight lifting to help analysis and improve the lifter’ s technique.
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Fig.1 Block diagram of the system
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Fig. 2 The result of edge extraction
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Fig.3 Automatically extracted image template
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Fig. 5 The tracking result of different videos
3.5 3.6
1
4 1
2
3
4

1 7 a 76Db
5b



11

1818
b
6
Fig. 6 Example of key frame image
1
Tab.1 The table of important technical parameters
1 3 4 5 6
frame 19 35 48 55 61 66 80
cm 11 17 38 38 38 35 21
cm 50 214 215 247 260 313 330
m/s 0.1 0.8 0.0 -0.0 -0.2 -0.0 -0.1
m/s 1.8 -0.5 1.1 1.4 1.6 1.2 -0.0
124.1 78.2 62.2 99.3 115.0 134.2 155.2
73.8 131.2 70.7 86.6 105.9 128.4 154.0
cm 49 28 33 32 27 22 7
254.4 0.0 420.8 1965.5 933.7 614.2 0.0
465.6 0.0 450.9 2795.8 1507.5 716.6 0.0
1 4 5
0.2 0.1 0.1 0.1 0.2
J 1703.1 131.5 446.7 465.2 301.9 62.0
0.0 0.1 0.1 0.1 0.0
1.0 1.4 1.0 1.0 1.0 1.0
w 2661.1 252.9 1595.4 1938.4 1509.5 110.8
170 v 6tV i 4
144 5 144
18 4 118
92 3 92
66 2 N\ 66
40 1 ol \ P 40
" . A A . -
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Fig.7 The analytical graphs created by system
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