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Abstract

The purpose of this study was to elucidate the contribution of the body segments to the shot velocity
through whole of the shot put movement in glide technique, and comparison between female athletes of
World level and Japan national level. Shot put movements of sixteen Japan national level (top8: Good
group, low8: Poor group) and two World level shot putters (World group) were filmed and analyzed
by three dimensional motion analysis technique. Leg-trunk-arm model was used to evaluate the
contribution of the body segments to the shot velocity, which could be calculated the shot velocity by the
leg motion, trunk extension, trunk rotation, arm horizontal rotation and arm extension. Good group were
significantly higher in arm extension and lower in trunk rotation than Poor group during push off phase.
Both of World group and Good group had the same level of arm extension, in addition World group had
greatly higher trunk rotation compared to Good group. These findings indicate that the major difference
between World level and Japan national level shot putters was contribution of trunk rotation with respect
to the shot velocity.
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Definitions of the leg—trunk—arm model (left) and polar coordinate in trunk—arm model (right).
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Figure 4

Shot velocity and each motion velocity in Good (Upper) and Poor (lower) groups. The positive values

means counterclockwise and extension movement for the rotation (torso, arm) and the flex/ext (torso,

arm) , respectively.
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Table 1 Performances of shot put in the subjects.

Record (m) Shot velocity at release (m/s) Duration time (s)
X Y 4 P1 P2 P3 P4
Good 14.60+0.90 ** 1.05+0.24 9.08+0.37 * 6.57+0.15  0.258+0.102 0.148+0.014 0.1650.063 0.233+0.031

Poor 13.15+0.98 0.89+0.41 8.37+0.33 6.54+0.28  0.233+0.028 0.154+0.019 0.210+0.031 0.235+0.019
World1 20.12 1.91 10.35 8.07 0.267 0.167 0.083 0.217
World2 18.94 2.27 9.96 7.29 0.433 0.133 0.117 0.233

** p<0.01, *, p<0.05 :Good > Poor
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Figure 5  Shot velocity and each motion velocity in Wordll and World2. The positive values means
counterclockwise and extension movement for the rotation (torso, arm) and the flex/ext (torso, arm) ,
respectively.
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Figure 6  Trunk angular velocities (left) around long axis and distances between trunk and shot (right) during P4

.Distance is sum of cosine components of trunk length and arm length. See figure 3.

TR A D &, WEILE HIT Good HEFS LT Poor
FEL R LT, B CIIRER O [EE A T S A -
L, BEciRasicEFICEELE R LE. £, E
f Dff I Good BE & IZIEFRMETH - 7-.

B4 6 |2, P4 (231 DIRE O RHlE © OfAHE (L
T, BRSO MEE) 3 X OMRE L il & ok
or LTz, REOAEER, gibice—27 20z 7z
BICW oA L, BBEITITHOHEM L. 38

BUCBEE R ZEITRO SN otz (Kl gL o
PEEEIE, 70 — 100%(235U T Poor BN Good B & b
WL CABICEEERL, World #ElX, Poor XV
HIDICEMEER L.

X 712, P4AIZ BT B Good B, Poor B B L
World BEDENED R A2 /R T AN 70T (22
NGEF, PETF, Worldl BFE) ODAT 4 v/ E
7 F v kR L. GEFRX, RANMERONT < IThL



Throwing
direction

Y
X
I —

0%
Figure 7

P:12.74 Wor 1d1:20.12
100% ()
100% o //
, ,/o
/O /' ,/
o e
- /l ’O
---@ ‘o
= 50% 50%
70
49 0
O o O oy

Stick pictures of the trunk and the right arm of the typical subjects in Good, Poor and World groups

during P4. The solid line is trunk (connected right shoulder to left shoulder), and the dotted line is arm

(connected right shoulder to shot).
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