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ABSTRACT

The purpose of this study was to compare selected kinematic variables between male medalists and a Korean male javelin thrower
at the IAAF World Championships, Daegu 2011. The three medalists and one Korean javelin thrower that participated in the
Championships were videotaped using three high-speed cameras (300 frames/s, EX-F1 Exilim, Casio, Japan). The results showed that
the release and attitude angles of the Korean male javelin thrower (KMJT) were greater than that of the medalists, whereas the attack
angle of the KMIT was smaller than that of the medalists. This study also found that the KMIT clearly had a lower release height
than the medalists. As a possible adaptation of his physique to the skill, the KMIT used a small trunk inclination angle and produced
greater inclination angles at his upper extremities. These results may be linked to an increase in the release angle of the KMIT. There
were some difference between the KMIJT and the medalists in terms of the length and duration of the delivery phase. In harmony with
the shorter length of the delivery phase, its duration was shorter for the KMJT in comparison to the medalists. Because the delivery
stride is considered to be a primary generator of endpoint speed, this decrease in the delivery phase time would decrease the javelin
velocity at release. The amount of time taken in the delivery phase may be a critical factor to enhance a javelin thrower’s
performance. Thus, rhythmic movement training specifically designed for the KMIT will help him attain an optimal throwing position.
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Table 1. Record and physical characteristic of subjects

Height Age Weight

Record

Rk Cem om0 @

dl\é[a;ggi 1 190 % 97 86.27

Thﬁ?ﬁg;ﬂ 2 188 30 %0 84.78

Gh;“alrlgn“:; 3 185 31 9 8430

Sa{]lgl%in 188 28 100 72.03
2. Ay A

B a7l AgE 49gEe B4 AuE oflsh 2o
(Table 2).
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Table 2. Experimental equipment

Equipment Product Manufacturer

Photograph ~ Casio EX-FI Exilim CASIO

insrument ~ Control Object(d9x4) VISOL

Analysis Kwon3D Version 3.1 VISOL

3. Ay Hx}

2011 FAAIS AN S]] AA A7)1dEe EJ819
o} 32 I3 FAE A Ysle FAM-e] 1A1E AL
2 EAFEA m x 9 m x 4 m)S AAA) B T o2
AAs), A A B Tl BF E9E & sl H

AR 3] GRS S8 3o 1 Fm|elCasio
EX-F1 Exilim, JPN, 300 frames/sec, Shutter speed 1/1000 sec)
£ WA 39, % 295 45° X0 47 Al
Y& AAZ7 AYHJUES WE A7 Evke AR
HZJsiowH, /ME 63] A7) F 7 71F0] 98 A
st EAaTh

4 Ag BA
1) F& AF 2 #3 4F

B Ao 58 248 98] 4] T AHT 3749
T2 PR ol#je} o] HAzTHFigure 1).

cP DP RP

Figure 1. Events & Phases

Az A8 A] ko] 22 A (Left foot of Cross step;
LO), A=~ oW A Q29| 7] A|H(Right foot Contact;
RO, &< ©A7] A AAsk= Ade] A AF(Left foot in
Delivery; LD), 12|31 o] o4 HoJA&= A% (Release, RE)
o2 Mgty LCHH RCAAY #7H& Crossover stride
Phase (CP), RCFH LD7}HA1¢] 77+2 Delivery Phase (DP), —L
2]1 LD*E] REZHXZ Release Phase (RP)E A 4a}e] 1718
A5E A8t

2 & 24

A #A T4 AxSHE Ss) tAEel A 28 AA
(vertex, chin, ss notch, shoulder, elbow, wrist, knuckle, knee,
hip, toe, heel, ankle)& AAs1A00M 27§9] Moz o]Fold
5 T WM He AA A3t sl 3A 54 4
Kwon3D program ver. 310 AME-3l510H, 27 AF w3
H(Direct linear transformation, Abdel-Aziz & Karara, 1971)
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Figure 2. Definition of inclination angle
1 (2'2 - Zl)
\/(332—1:1)2+(y2—y1)2
0: 7 B3 A AFE
7}
X1, yl, 71 - 29 HEA 2, AF, 72 SRR
2y 2 991 BARS A9, AF, 5 AT

0= tan~

o] o]F= 71&7]
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Table 3. Release velocity and CM Velocity at release

(mys)
Release CM Velocity
velocity at release

(mfs) (mfs)
Matthias de Zordo 299 0.86
Andreas Thorkidsen 286 096
Guillermo Martinez 283 095
M 2893 092
SD (0.85) (0.06)
Jung Sang Jin 27.6 0.70

2 FAHE

<Table 4>= A7l FAKEH & AFTHY] S5
HE7} A o] F= 7] FA(Release Angle), FAREZE
o] o] F53 AHo] o]F= 7Rl AA|ZHAttitude Angle),
T FARZER ZpA|ZEe] A el A9 Aol s e T4 7
(Attack Angle)S YERH Zlolth

<Table 4> oJs}d FARZYe] L 36.6+0.70°, AbA|7+9]
I 384+240°, FA7H9] H-& 27+0.79°]ck.
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g2 ~EQl A Thorkildsen(NOR)o] 359°, FH|ge]~EQ]
G. Martinez(CUB)7} 36.7° ] FAR:S BTk At 2009 |
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Table 4. Release angle at release

(deg)

Attitude Release Atack
Matthias de Zordo 373 403 30
Andreas Thorkidsen 359 392 33
Guillermo Martinez 36.7 357 18
M 36.6 384 27

SD (0.70) (2.40) 0.79)
Jung Sang Jin 493 40 03
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Table 5. Release height at release

(/%)
Height/Relative release height

Matthias de Zordo 2.01/105.8
Andreas Thorkidsen 1.93/102.7
Guillermo Martinez 2.07/111.9
M 2.00/106.8

SD (7.02/6.7)

Jung Sang Jin 1.76/93.6

4. FAEES AARAY 71e7) 4=

<Table 6> FHA7] FAKEZHE] FE5E43 3ol o
F= 7} 55887 (Inclination Angle of the Trunk), “$H
Aol Fgds} ofF= 7Rl AR EZN(Inclination Angle of
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the Upperarm), Z¢H8o] 5-3Wa o] 7<) 24z}
(Inclination Angle of the Forearm)< UERH Zo|th
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495+4.62°, FeHEA Y] HH7|E712-E 394+6.18°, A
B 71871724 494:717°0I). B3R A A4 B
o] 7187170] 439°, AFHEAL] 71&7)7ko] 520°, AHEA
o] 71&717}o] 544°5 HSth

Table 6. Segments inclinations

(deg)

Trunk Upperarm Forearm
Matthias de Zordo 4.4 452 46.0
Andreas Thorkidsen 50.7 40.1 57.6
Guillermo Martinez 534 329 45
M 495 394 494

SD (4.62) (6.13) (7.17)
Jung Sang Jin 439 520 544
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391¢tell et AgE9] 7t 72 Bt 28AE CP 7
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Table 7. Horizontal Displacement for each phase

<Table 7> A| #7te] 3¢

|-'\I
(2

(M ¢ o> rr
ol ok

l
rlo

(m)

Cp Dp RP*

Matthias de Zordo 1.96 171 1.40
Andreas Thorkidsen 239 1.89 1.84
Guillermo Martinez 251 199 145
M 2.29 1.86 1.56

SD 0.29) (0.14) 024

Jung Sang Jin 1.96 1.6 261

* Distance from foul line
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Table 8. Phase time

(ms)

Cp DP RP
Matthias de Zordo 366 253 140
Andreas Thorkidsen 400 170 107
Guillermo Martinez 443 243 124
M 403 m 124

SD (38.59) (45.31) (16.50)
Jung Sang Jin 410 180 130
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