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Kinematic and Kkinetic characteristics on Performance of bouncing movement
in aerobic gymnastics athletes.
— Focusing on the swing leg in the bounce movement with one foot —

PR R NH BB IR BGE
Nobuko Nogami, Toshiaki Oda, Tadashi Yamamoto

Abstract

Aerobic gymnastics require various movements under rhythm and time constraints. In
particular, since the skill or skill of bouncing (Bounce), which forms the basis of many
movements, is reflected in the level of skill achievement and score, it is important to clarify
how highly competitive athletes manipulate their bodies. This study focused on the swing leg
of the bounce action for 5 flight aerobics athletes (AG) and 7 collegiate handball players (HA).
From the viewpoint of performance as a scoring game, it was made that kinematic features of
knee and ankle joint and features of the ankle joint plantar flexion action were clarified to be a
purpose. The angles and torques of the knee and ankle joints were calculated based on high-
speed images measured by the MAC3D system using leg curl and knee lift measurements at
135 and 145 bpm. In the knee joint angle of the knee lift in 135 and 145 BPM, there was the
difference in the kinematics to reach there in the time series of torque and joint angle, though
there was no large difference in the joint angle in both groups. At the ankle angle of the leg
curl at 135 and 145 BPM, the AG group was controlled to keep it in the plantar flexion
position immediately after the start of movement. The AG group maintained the plantar
flexion position of the ankle joint immediately after the start of movement, even at the ankle
joint of the knee lift at 135 and 145 BPM. By demonstrating the plantar flexion torque in the
timing from the middle to the latter half of the action, the execution of the optional ankle joint
plantar flexion action was carried out. The AG group was controlled to maintain the ankle
joint in plantar flexion immediately after the start of movement.
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knee joint angle

ankle angle

Fig. 1 Joint Angle Definition
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Vertical red Line : AG ~ Vertical blue line: HA  These indicate the maximum flexion angle.

Fig. 2 Changes in angle and torque of knee joint at leg curl 135 and 145 BPM.
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Fig. 3 Changes in angle and torque of knee joint at knee lift 135 and 145 BPM.
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Fig.4 Changes in angle and torque of ankle joint at leg curl 135 and 145 BPM.
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Fig.5 Changes in angle and torque of ankle joint at knee lift 135 and 145 BPM.

Table 1 Each torque value and each joint angle at maximal flexion of the knee joint.
135BPM leg curl

HA groups Time(sec) Knee joint(deg) Torque(Nm) Ankle joint(deg) Torque(Nm)
Average(SD) 0.30(0.10) 43.52(6.89) 7.62(3.72) 116.39(19.96) 0.02(0.22)
AG groups Time(sec) Knee joint(deg)} Torque(Nm) Ankle joint(deg)]** Torque(Nm)
Average(SD) 0.32(0.02) 34.94(5.95) 8.18(5.40) 162.26(5.95) —0.06(0.29)
145BPM leg curl
HA groups Time(sec) Knee joint(deg) Torque(Nm) Ankle joint(deg) Torque(Nm)
Average(SD) 0.31(0.04) 41.81(8.65) 8.13(4.78) 111.19(10.71) 0.01(0.21)
AG groups Time(sec) Knee joint(deg) Torque(Nm) Ankle joint(deg)]** Torque(Nm)
Averagg(SD) 0.30(0.01) 33.79(7.48) 8.92(3.88) 160.43(6.53) -0.07(0.09)
135BPM knee lift
HA groups Time(sec) Knee Joint(deg) Torque(Nm) Ankle joint(deg) Torque(Nm)
Average(SD) 0.28(0.04) 47.68(9.97) 7.48(4.74) 109.83(10.53) 0.16(0.20)
AG groups Time(sec) Knee joint(deg) Torque(Nm) Ankle joint(deg)]** Torque(Nm)
Average(SD) 0.28(0.0.3)  54.27(6.75) 4.41(3.32) 162.68(7.41) 0.05(0.20)
145BPM knee lift
HA groups Time(sec) Knee joint(deg) Torque(Nm) Ankle joint(deg) Torque(Nm)
Average(SD) 0.28(0.0.6) 53.37(15.66) 5.18(4.78) 105.21(3.79) 0.15(0.12)

AG groups Time(sec) Knee joint(deg)
Average(SD) 0.27(00.2)  52.46(6.75)

Torque(Nm) Ankle joint(deg)]** Torque(Nm)
457(1.72) 162.79(5.17) 0.0004(0.12)

*:P<0.05 **:P<0.01
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