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Kinematic Analysis of Trunk Rotation during Take-off and Flight Phase of Fosbury Flop

GUO Liang, WU Ying, XU Tao

(Center for Scientific Research of Guangzhou Sport University, Guangzhou 510500, China)

Abstract: In order to probe into the kinematic law of trunk rotation in take-off and flight phase of back flop
and by the means of literature study, video analysis and statistics, the authors made a kinematic analysis of the
9 elite Chinese male high jumpers. The result shows that the average value of the angle between the longitudi-
nal axis and Y axis of trunk is (74.8+1.9)°, (81.3+1.9)°and (92.5+2.0)°respectively at the three time points
during the take-off of athletes. The sequence of the decrease and increase of the angle of the three parts of
body and XOY plane (from fast to slow) is chest > abdomen > hip. The conclusion of the study is that the
proper angle of trunk longitudinal axis extroversion (approximately 92°) at the instant of take-off may help
body avoid touching the bar and accelerate the vertical speed of body. Besides, it help body obtain enough angu-
lar momentum. In the course of take-off and clearing the bar, the part of shoulder exerts the role of guidance.
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Table I Basic Information of the Subjects

"4 J&fIm G Hilem 1k TE/kg L4k Bl Sfim
R 2.10 1.89 75 A A PO 5 1 Bk Tl A 2.32
Zspk 2.10 1.96 65 A A PO 5 1 Bk Tl A 2.20
XIEHE 2.10 1.80 70 G [ RS DR U Tk Tl 2.15
iR I 2.15 1.86 67 A A PO 5 1 Bk Tl A 2.30
MEEDIN 2.10 1.88 72 35 Um AR 2 A 1E s 4 IR Bk Tl g 2.10
ATl 2.10 1.86 65 55 Un A FK 2 A 18 2y 45 I AR Bk i T4 2.10
il 2.15 1.93 70 E AN Tk o Sl N e by PR R N e 2.20
TR 2.16 1.96 75 E AN Tk o Sl N e by PR R N e 2.20
JRIGE 2.10 1.93 80 55U A EK 218 2y 25 AR Bk i Pl 2.20
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Figure 1 Direction Coordinate of the 3D Framework
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Figure 2 Correlation between 3D Coordinate System and Hu-

man Body Movement
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Table Il Angles between the Trunk Longitudinal Axis and X Axis, Y Axis and Z Axis at the Flight Phase

oy kg RN Z JE BRI Z W me A N 2 Jidne i i %)
X Hl Y i Z X Hl Y Z X i Y il Z X Y Z
B 79.2 132.2 443 80.3 146.5 58.2 86.8 175.5 87.9 109.2 159.5 83.9
ARk 79.7 120.7 32.7 86.9 145.1 55.6 104.3 152.8 112.4 1131 140.0 120.5
XIGIE 66.1 121.9 417 61.4 133.4 56.8 58.9 148.2 96.6 70.8 160.6 917
TRp g 83.3 132.4 43.0 82.9 150.8 61.7 94.0 163.1 106.4 100.3 157.3 109.8
RG] 85.9 126.9 37.2 100.8 149.1 61.3 115.9 153.2 97.0 118.4 149.8 99.5
IR 69.5 120.7 38.1 66.0 1419 62.3 85.6 152.2 1175 93.4 159.5 110.1
TR 78.3 128.2 40.8 77.2 143.7 56.7 96.8 167.6 100.3 102.0 164.0 100.6
HET N 69.9 122.4 39.6 68.0 136.1 543 95.5 148.9 120.5 104.6 135.0 1313
H1A 80.8 125.6 374 83.7 1471 58.6 91.3 163.5 107.2 96.4 159.7 111.8
Rk 77.0 125.7 39.4 78.6 143.7 58.4 92.1 158.3 105.1 100.9 153.9 106.6
Ui 6.8 4.6 3.5 121 5.8 2.8 155 9.5 10.6 13.8 10.1 14.5
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Figure 3 Changes of the Angles between Trunk Longitudinal
Axis and X Axis, Y Axis and Z Axis of the Two High
Jumpers
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Figure 4 Changes of the Angles between XOY Plane and the
Trunk Parts of Chest, Abdomen and Hip of the Two High
Jumpers
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