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The Technical Analysis of the final Release M otion of Shotput
~The analysis of biomechanical motion before the shotputing Release in
2007 German Harler invitational game~

Abstract

In 2006, Ming-Huang Cheng, the national record holder for shot put in Taiwan,
won the bronze medal of men’ s shot put by 19.45 metres in Doha Asian Games and
broke the national record of 19.09 metres. After that, he again outdid his own record
by 20.20 metres in 2007 Halle Invitational Throwing Game. He added about 2 metres
to the national record by rotational technique in short time. Therefore, the purpose of
this study isto anylize in 2007 Halle Invitational Throwing Game.

The subjects of this study were the seven €lite shot-putters who had entered the
fina of 2007 Halle Invitational Throwing Game, including three using the glide
technigue and four the rotational technique.

The video data was collected by the Digital Vedio set 90 degree beside the shot put
field and analyzed by the Siliconcoach video analysis software. Only the date in the
release phase is analyzed, including release position, average release verocity, release
height, release angle, shot put angle, average shot put verocity, and the result. The
study adopts one sample t-test, one way ANOVA, and Pears to analyze the date.

The result indicated that Ming-Huang Cheng has the lowest release angle 41.2°
and Ralf Bartels the highest 55.9°, his shotput has the lower flying angle 35.5° while
Ralf Bartels the highest 43.6°. More over, since Ralf Bartels  release angle is much
better than other six, the difference between group is significant in result.

Key words: Rotational technique, release angle, shot put.
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2007

192.88 £5.62cm
117.50+10.85kg 20.11+1.26m



Meant SD

N oo oA WN P

Mean+(SD) Mean*(SD) Meant(SD) Mean+*(SD) Mean+(SD) Mean+(SD) Mean+(SD)
cm cm m/s ° ° m/s m

.21.9(9.5)* 267.6(5.6)* 11.8(1.1)* 45.5(1.6)* 37.1(1.8)* 11.4(1.5)* 18.8(0.3)*
-16.3(13.5)* 264.2(9.5)* 11.7(0.6)* 46.7(1.4)* 36.9(1.9)* 9.9(2.6)* 19.2(0.5)*
-6.9(11.8) 259.9(9.5)* 12.9(1.6)* 55.9(1.1)* 43.6(1.7)* 10.2(1.6)* 20.2(0.3)*
.5.9(8.9) 267.5(12)* 12.7(1.6)* 48.5(4.0)* 40.0(3.0)* 10.2(2.4)* 16.9(0.6)*
.8.6(17.3) 254.4(9.1)* 12.1(0.7)* 48.2(4.5)* 41.9(3.2)* 12.4(1.7)* 19.3(0.2)*
.20.2(8.5)* 261.3(7.5)* 12.6(1.4)* 48.2(2.9)* 40.5(1.7)* 11.2(1.8)* 18.3(0.3)*
-23.5(9.4)* 254.5(6.5)* 11.4(0.5)* 41.2(4.3)* 35.5(3.1)* 11.9(2.8)* 18.3(0.3)*

*p<.05

1. Schmidt, Marco 2. Zielinski, Dominik 3. Bartels, Ralf
4. Hubenbecker, Mark 5. Scott, Dorian 6. Kujala, Seppo
7. Chang, Ming-Huang
Bartels, Ralf Hubenbecker, Mark Scott,
Dorian p>.05
p<.05



One-way ANOVA

4-2

45



4- 2 One-way ANOVA

Mean Difference [-J
J Mean Difference l-J
2 5.63 3.41 0.09 -1.18 0.19 1.45 -0.37
3 15.00*% 7.68 -1.07 -10.35* -6.48* 1.19 -1.38*
4 15.96* 0.07 -0.91 -2.94 -2.88* 1.15 1.96*
5 13.28 13.15*% -0.29 -2.62 -4.79* -1.01 -0.44
6 1.73 6.32 -0.80 -2.63 -3.32* 0.17 0.54
7 -1.61 13.11* 0.37 4.32* 1.67 -0.52 0.68
1 -5.63 -3.41 -0.09 1.18 -0.19 -1.45 0.37
3 9.37 4.28 -1.17 -9.18* -6.67* -0.25 -1.00*
4 10.33 -3.34 -1.00 -1.76 -3.07* -0.30 2.33*
5 7.65 9.74 -0.38 -1.44 -4.98* -2.46 -0.07
6 -3.90 2.91 -0.89 -1.45 -3.51* -1.28 0.91*
7 -7.24 9.71 0.28 5.50* 1.48 -1.97 1.06*
1-15.00* -7.68 1.07 10.35* 6.48* -1.19 1.38*
2 -9.37 -4.28 1.17 9.18* 6.67% 0.25 1.00*
4 0.97 -7.62 0.16 7.41% 3.60* -0.04 3.34*
5 -1.71 5.46 0.79 7.73* 1.68 -2.21 0.93*
6 -13.27 -1.36 0.28 7.72% 3.15* -1.03 1.91*
7-16.61* 5.43 1.44~* 14.67% 8.15* -1.71 2.06*
1-15.96* -0.07 0.91 2.94 2.88% -1.15 -1.96*
2 -10.33 3.34 1.00 1.76 3.07* 0.30 -2.33*
3 -0.97 7.62 -0.16 -7.41%* -3.60* 0.04 -3.34*
5 -2.68 13.08* 0.62 0.32 -1.91 -2.16 -2.40*
6 -14.24 6.25 0.11 0.31 -0.44 -0.98 -1.42*
7 -17.58 13.05* 1.28 7.26* 4.55* -1.67 -1.28*
1 -13.28 -13.15* 0.29 2.62 4.79* 1.01 0.44
2 -7.65 -9.74 0.38 1.44 4.98* 2.46 0.07
3 1.71 -5.46 -0.79 -7.73* -1.68 2.21 -0.93*%
4 2.68 -13.08* -0.62 -0.32 1.91 2.16 2.40*
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6 -11.56 -6.83 -0.51 -0.01 1.47 1.18 0.98*
7-14.90% -0.04 0.66 6.94* 6.47* 0.49 1.13*
6 1 -1.73 -6.32 0.80 2.63 3.32* -0.17 -0.54
2 3.90 -2.91 0.89 1.45 3.51 1.28 -0.91*
3 13.27 1.36 -0.28  -7.72* -3.15 1.03 -1.91*
4 14.24* -6.25 -0.11 -0.31 0.44 0.98 1.42*%
5 11.56 6.83 0.51 0.01 -1.47 -1.18 -0.98*
7 -3.34 6.79 1.17 6.95* 4.99 -0.69 0.14
7 1 1.61 -13.11* -0.37  -4.32* -1.67 0.52 -0.68
2 7.24 -9.71 -0.28  -5.50* -1.48 1.97 -1.06*
3 16.61* -5.43  -1.44* -14.67* -8.15 1.71 -2.06*
4 17.58* -13.05* -1.28  -7.26* -4.55 1.67 1.28*
5 14.90* 0.04 -0.66  -6.94* -6.47 -0.49 -1.13*
6 3.34 -6.79 -1.17  -6.95* -4.99 0.69 -0.14
*p<.05

1. Schmidt, Marco 2. Zielinski, Dominik 3. Bartels, Ralf
4. Hiubenbecker, Mark 5. Scott, Dorian 6. Kujala, Seppo
7. Chang, Ming-Huang

Bartels, Ralf 12.9
m/s 4-1
p<.05 4-2
11.4 m/s 4-1
p<.05
4-2 Bartels, Ralf
Bartels, Ralf 55.9
4-1 p<.05 4-2

47



41.2

4-1 p<.05 4-2
p>.05 4-2 35.5
45
p<.05
Bartels, Ralf 20.2m
4-1
p<.05 4-2 Hubenbecker,
M ark 16.9m 4-1
p<.05
4-2
Pearson



4-3

4- 3 Pearson n=7

Pear son
Correl ati on

1.00
0.46** 1.00
-0.17 0.21 1.00
-0.52** 0.24 0.24 1.00
-0.57** -0.03 0.24 0.81** 1.00
0.14 -0.20-0.43* -0.28 -0.09 1.00
-0.06 -0.20 0.04 0.30 0.21 -0.03 1.00
*p<.05
0.46
p<.01 4-3
tan 0
-0.52
p<.01 4-3 cosb
cos
0

p<.01 4-3

49



- 0. 43
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Bartels,Ralf 12.9m/s
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