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The Temporal and Spatial Characteristics of Rotational Shot Put
— The Two Elite Chinese Athletes' Rotational Shot Put Technique
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Abstract : Studies the two elite athletes' rotational shot put technique by American Ariel biomechanics sports video

analysis system for rapid feedback. Makes image editing, image analysis, data processing and comparative analysis of the

athletes' best shot performances. Obtains kinematic parameters of all space-time points during the two athletes' rotational shot

put.
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Table 1 Information of the subject investigated

WA AW BE /m W kg B RS /m F P HORZER
[ 1.86 95 i o18.34 K EH
BRE 9 1.93 100 A 1778 HH R

*2 BEIREFBAE
Table 2 Results of the athletes' each shot put

W % # P A £

i Bl F3W Ha B FTelk
B 17.90  17.71%  18.34 18.33* 18.30* 18.09%
BHE 17.06  17.78%  17.41%

T = RoRAAHR I .

MRFT*E

ATIGE R FH SRAGAG I 43 BT ids , BIR s B s AL
WA TSR, SRIG R A BT B S, E—
A T, R —FP AR Al I, AR AR
HIER a5, R, HRas R a B S e Wia 3
BRSO LG = Y SRR . SR A
BECTAE 3 NP ERS
2.1 =ZHBERE

FEEIT I 2 55 SONY300 $RIGHL 01l B T4 ]
HRZR A HE K 2R T B X BT X (R 220, 2 AR ML
F 1.2 m, FIEHIZIAL 900, XFiE B Bt LB T S50

2

£, AR 50 Hz, IEHA 2515l s 3E B pPACK
SRS S RE R AR AR IEA T AR i 4
2.2 FBHAE

AR IENT R Ariel B34 158 8%
G R 5 R Gk 5 Y o ST AR R T AR I B
MR s 28 17 MR CALFE B RN i i
Bb. R HE. B BR. ARISKER ), N AARRBIE R K
B LI BRI LAY, SR A DL T 18 8 BRI i 43
Mr &4 (HBMDLTA ) 47 EUER AAEdR IR, A
AV B30 D U T SR R A R T A B, P R
BN 10-

3 #RETiE
3.1 HEESKRARSEHANEBESH

iz B8 22 B S 2E A s s B3 G2 Bl B ARG AT
DU WG EA 2 SE s 21 B 25 () i 1T o B AS LA BT >
"N 50 Hz, B 2 Wi o B ] () B4 0.02 s, BIASHIAY
B R WGB3 R 0.02 s 2 BE DL,

Wi Ariel 18 S AW J12418 B AR PGH ST AT 7
gt, UKL . B P AR HEAT R AR sV TR AR AR A5 1)
(P~ P+1) ZIBIBIWF IR (7, ) FIZIT ) E] B o
AR BIVEFTAEB T A o EUAVE T Geit fnarbr, Hogh
RANZR 3 iR, 028 5518 s RSB i 1 Hl in
a4 Pis.
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Table 3 The time distribution of adjacent space points in technical movements

AR 2 [ 22 (] A I ] 0] s A 3 b

s Bl Bk 4
t t/t t, t,/t t t,/t t, t,/t t t/t t
ik 5 0.62s 43.06% 036s 2500% 0.06s 4.17% 0.16s 11.11% 024s 16.67% 1.14s
B 0.38s 29.23% 0.40s 30.77% 0.04s 3.07% 0.26s 20.00% 022s 1692% 1.30s
R4 BERBEEHERBSYELSBER
Table 4 The sports technical parameters of each designated space-time
=5 B EHHEAR S
B 28 it 4 B BT ME RIS O E BE R B EOME AWEE AMEE AREE AR EE
/° /° /m /m /m /(ms™) /(ms™) /(mes?) 7/ (ms™) (ms™) 7/ (ms™)
p kR 31 0.7 1.0 0.4 1.0 0.5 1.5 2.1 0.1
' BMEE g 0.5 1.0 0.7 0.4 0.5 1.4 3.0 1.3
P [ 27 0.8 0.9 1.7 1.9 1.8 1.2 4.6 0.5
2 B 7 0.7 1.1 1.1 0.9 1.2 3.6 2.1 1.4
» W 19 1.6 1.1 5.1 4.7 5.4 8.8 1.0 -1.4
3 B 16 1.4 1.1 1.9 5.1 5.1 11.3 1.4 5.2
P % g 23 0.9 1.2 4.2 3.5 4.3 5.4 3.4 0.1
4 oL R 11 0.6 1.2 2.2 3.3 2.4 9.9 1.0 0.6
» % I8 108 0.8 1.2 3.8 5.0 7.0 1.7 9.6 -0.9
5 B E 100 0.6 1.2 0.8 4.0 5.5 1.5 8.8 0.4
P ik 5B 10 34.8 0.4 1.2 2.2 13.5 1.0 3.5 2.8 4.0 -2.3
6 oL R 15 35.1 0.3 1.1 2.3 12.2 1.7 1.3 2.3 3.0 4.4
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Fig.1 Space-time top view of Zhang Jun's
biggest showders-hips angle
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2 KRAMEMNZHLE
Fig.2 Space-time top view of Zhang Jun's
right foot take-off
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Table S Zhang Jun's left knee-angle of 4
continuous frames after P, space-time
KIRTE p, W25 U 4 W22 e A1/

p R AWML Fomt R JF 4 b
k%’ 96 98 102 108 113
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Fig.3 Space-time top view of Zhang Jun's left foot take-off
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Fig. 4 Space-time top view of Zhang Jun's
right foot touchdown
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Fig.5 Space-time top view of Zhang Jun's double-support
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Fig. 6 Space-time top view of Zhang Jun's delivery phase
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