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ABSTRACT

The Kinematic Analysis of the Last Stride Landing and

Release Phase in the Women Javelin

Hong, Soon-Mo* - Lee, Young-Sun** - Kim, Tea-Sam**(Korea National Sport University)

S. M. HONG, Y. S. LEE, T. S. Kim. The Kinematic Analysis of the Last Stride Landing and
Release Phase in the Woman Javelin. Korean Journal of Sport Biomechanics, Vol. 14, No. 1, pp.
51-63, 2004. The purpose of this study was to investigate a three dimensional kinematic variables
about the last stride and the release phase of the throwing technique for female javelin throwers.
For the motion analysis, Six female javelin throwers were used as subjects. Three-dimensional
coordinates were collected using the Kwon3D Motion Analysis Package Version 2.1 Program. Two
S-VHS Video Cameras were used to record the locations and orientations of control object and the

performances of the subjects at a frequency of 6.0 HZ. After the kinematic variables such as the
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time, the distance, the velocity, and the angle were analyzed about the last stride and release

phase, the followings were achieved;

1. For the effectively javelin throwing, the subjects appeared to do long the approach time in the
phasel of landing phase, and short the delivery time in release phase

2 In the release event, the other subjects except for subject A appeared to throwing in the lower
condition than the height of themselves. This result showed to slow the projecion velocity.

3. For increase the projection vcelocity of the upper extremity joint in the release event, it appeared
to do extend rather the shoulder angle than increase the extension of elbow joint.

4. The body of COG angle showed to gradually increase nearly at the vertical axis in the release
event. But the front lean angle of trunk showed a small angle compare to increase of the body
of COG angle. Therefore for the effectively momentum transmission of the whole body in the
javelin, the front and back lean angle of trunk appeared to do fastly transfer the angle
displacement in the arch posture or the crescent condition during the deliverly motion of the

release phase.

KEY WORDS : BODY OF COG ANGLE, FRONT AND BACK LEAN ANGLE OF TRUNK, ARCH
POSTURE, JAVELIN
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Subject (cmy). (kg). (m). (m). (yrs).
A 165 63 58.17 56.72 17
B 174 77 56.60 56.64 13
C 166 58 55.38 5416 12
D 169 70 56.10 47.98 14
E 170 68 49.89 4524 7
F 170 58 46.03 414 10
M 169.0 65.7 53.7 50.8 122
SD 3z 745 470 5.72 343
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Video camera Panasonic D5100 Panasonic
o) Control object Variable control objecvt V-TEC
¢ Time code Horita SR-50 Horita
Video tape S-VHS SKC
VCR AG-7350 Panasonic
Az Movitor PVM-1942Q Sory
Analysis program Kwon3D Ver2.1 V-TEC
Conputer 486-DX LG
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Variables Subjects B C D E F M:SD
Landing Time(sec) 019 014 016 014 014 018 015+0.02
Horizontal DCOG, cm 973 71.2 108.3 619 854 1081 88.7119.34
Vertical DCOG, em 9.9 -6.2 -10.0 -10.0 154 -14.0 -10.92+3.30
Hv of SH at TD({FF),cm 118.0 113.1 1165 108.6 1124 1195 114.7+4.06
Hy of EL at TD(FF),cmm 1122 106.1 106.4 103.4 108.0 1153 107.7+4.96
Hy of WR at TD(FF),cm 1111 1023 99.8 102.3 106.5 116.0 106.3+6.19
Hy of SH at TD(SF),cm 114.0 105.1 108.2 100.2 103.8 1065 106.3+4.64
Hv of EL at TD(SF),cm 1011 93.0 1012 924 1003 974 97.614.02
Hy of SH at TD(SF),cm 105.1 1008 1104 93.9 9.0 104.5 102.3+5.69
Vy of COG at TD(FF), m/s 547 5.02 497 547 496 5.34 5141021
Vi of COG at TD(SF), m/s 483 478 411 428 449 413 4.44+0.32
Vv of COG at TD(FF), m/s -094 -1.02 -0.97 -117 -1.02 -1.06 -1.03+0.08
Vv of COG at TD(SF), m/s -0.15 -0.23 -0.35 -0.28 -0.20 -0.49 -0.28:0.12
Vr of SH at TD(FF), m/s 472 493 4.85 5.58 496 5.63 511+0.39
Vi of EL at TD(FF), m/s 514 551 547 5.26 485 6.03 537+0.34
Vr of WR at TD(FF), m/s 540 499 537 531 493 557 526+0.25
Vr of SH at TD(SF), m/s 6.30 587 6.17 6.60 713 579 6.31+0.50
Vr of EL at TD(SF), m/s 6.79 8.08 513 8.37 8.21 595 7.09+1.35
Vi of WR at TD(SF), m/s 631 8.64 587 10.30 775 6.85 7.62+1.65
Body angle at FF, deg 78.7 846 819 88.6 846 821 83.4+3.35
Body angle at SF, deg 748 794 86.0 75.3 78.0 763 78.3+4.14
Trunk lean angle at FF, deg -148 -15.7 241 -14.2 -6.8 -154 -15.2+5.50
Trunk lean angle at SF, deg -11.2 -165 -15.0 -17.6 <71 -10.1 -129+4.09
Elbow angle at FF, deg 170.2 1705 166.6 1682 173.6 169.6 169.8+2.39
Elbow angle at SF, deg 143.5 107.7 1335 1442 133.8 142.6 134.2:13.86
Shoulder angle at FF, deg 9.7 95.1 98.0 1009 882 104.0 97.7+5.50
Shoulder angle at SF, deg 1113 128.0 1233 110.6 98.6 1133 114.2+10.38

DCOG = Displacement of body COG, Vy = Horizontal velocity, Vy = Vertical velocity, Vi = Resultant velocity, TD

= Touchdown on land, SF:Support Foot, FF.Force Foot, SH:Shoulder, EL:Elbow, WR:Wrist
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Variables A B C D E F M+SD
Time(sec) 012 0.18 0.14 018 0.16 016 0.16£0.02
Total Time(sec) 031 0.32 0.30 0.29 0.30 0.34 0.31+0.02
Horizontal DCOG, cm 25.0 53.8 305 372 385 388 37.3£9.73
Total Horizontal DCOG, cm 1223 125.0 1385 9.1 1239 156.9 127641917
Vertical DCOG, cm 95 8.6 40 40 37 4.6 5.73+2.60
Hy of SH at REcm 137.0 1222 125.5 1104 1145 1199 121.69.29
Hy of EL at REcm 16138 1398 1478 1310 1311 1431 142441158
Hv of WR at REcm 175.8 1487 158.6 1440 1441 155.0 154.4+12.02
Vu of COG at RE, m/s 253 216 1.83 215 221 210 2160.22
Vv of COG at RE, m/s 0.93 087 0.68 045 1.01 091 0.81+0.21
Vr of SH at RE, m/s 439 428 418 453 4.06 343 415+0.39
Vr of EL at RE, m/s 9.06 7.63 9.84 9.69 831 8.22 8.79+0.88
Vr of WR at RE, m/s 1578 1451 1420 1401 1290 1246 13.14+1.05
Body angle at RE, deg 847 1006 106.8 91.7 9.0 879 94.58.20
Trunk lean angle at RE, deg 180 6.0 27 3.0 185 124 101£7.21
Elbow angle at RE, deg 1243 1160 124.4 134.3 1431 1383 130.1+10.19
Shoulder angle at RE, deg 144.2 138.8 1365 1400 1263 1322 136.3+6.31

DCOG = Displacement of body COG, Vi = Horizontal velocity, Vy = Vertical velocity,
Vi = Resuitant velocity, RE: Release, SH : Shoulder, EL : Elbow, WR : Wrist
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