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ABSTRACT

This study examined the double piked dismount among the landing techniques of parallel bars based on three-dimensional motion

analysis. Four male national gymnasts were the subjects. This study was performed to provide quantitative data highlighting players

strengths and weaknesses to enable more stable landing technique. The variables analyzed were the position and velocity of center of
gravity(CG) and angles of shoulder joints, hip joints, and trunk. The results are as follows: S1 secured the height of flight with fast
vertical rise. After the easy spin in the air, he conducted a stable landing maintaining a proper hip joints angle. S2, S3, and S4,

however, began the backward somersault already before leaving the bars, so they moved backward greatly making it more difficult to
achieve a higher flight path. As a result, they couldn’t control the velocity of their backward movement at landing. For a stable

landing, they have to maintain the negative shoulder angle when rising, minimize both antero-posterioror side-to-side movements by

doing a strong tap using hip joints, to secure the height of flight before the somersault. Results also show that at the descent, they

should conduct rapid spinning by increasing their shoulder and hip joints to the maximum while controlling their velocity.
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Table 1. Subjects Parameters

Height(m) ~ Weight(kg) Age(yr) Career(yr)
S1 1.65 59 27 12
S2 171 65 26 11
S3 1.64 59 28 12
4 1.64 56 27 12
M 1.66 59.75 27.00 11.75
D) (0.03) (3.77) (0.82) (0.50)
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Figure 1. Camera setting
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Event 1(hand off)

Event 2(CG peak height)

Event 3(landing)

Figure 2. Events

—————

Figure 3. Angle of segment((D Shoulder, @ Hip, @) Trunk)
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Table 2. Position of CG

(unit: m)
El E2 E3

X -0.07 -0.31 071

S1 y 0.11 -0.05 029
z 0.37 0.77 -1.23

X -0.07 032 -0.98

S2 y -0.05 -0.37 -0.88
z 0.34 0.59 -1.33

X -0.08 -0.23 -0.81

S3 y 0.04 -0.19 -0.51
z 0.36 0.57 -1.32

X -0.08 024 -0.79

S$4 y 0.00 -0.20 -0.62
z 0.29 0.52 -1.33

X -0.08 0 .28 0.82

(0.01) (0.05) 0.11)
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Figure 4. position of CG(X)
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Figure 5. position of CG(Y)
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Figure 6. position of CG(Z)
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Table 3. Velocity of CG
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Figure 9. Velocity of CG(Z)

(unit: mys)
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Table 4. Angle of segment

(unit: deg)
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Figure 12. Trunk Angle
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