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Therei sresearchavail ableonthedismount from thehigh bar but nostudy provides
an explanationon how to improvethe height d the center of gravity (C.G) of thebody.
Many gymnagts | ose performance points becausedf low height on the dismount. The
purpasedt thispaper wastoidentify critica variableswhich can be used toimprovethe
height of the dismount.

METHODOLOGY

The dismountsfrom the high bar of gymnasts competing during the 1988 24th
Olympic Games(Seoul) werefilmed with a 16-mm high spesd, two-dimensiond (2D)
camera(2D} at frameratesd 70 f/s. Video-tgpesd the performances were made from
thefilmsby transferringimagesframeby frame. Thesevenfinalistsin thehigh barevent
weresdectedasaworld classgroup. Thirteen Pan Stategymnasts werefilmed 2D with
a video camera during training and competitionsand formed a university classgroup.

Nine body pointsweredigitized usng PEAK Performance Mation Measurements
Systems. Theraw position datawere smoothed by asecond-order Butterworth |ow-pass
filter wilh forwardand reverse passes, usngacutoff frequency d 12Hz Thefollowing
linear and angular kinematic variables werecal culated: center of gravity. velocity,ad
anglesaswdl asangular velocity and angular accelerations of thearms, shoulders, and
hips.

Thecritical variables for success were sdlected by applying stepwise regression
and linear regressiondatistica andyses.

RESULTS

The results showed that the two groups hed asignificant differencein height of
the C.G. withrespect to the highbarin thedismount. The mean va ueswere1.34 mabove
the bar for the world classgroup and 0. 983 m above the bar for thegroup of Penn State
gymnagts(see Figure1). The height of dismount was significantly corrdated wilh the
angular velocity reached by the arms just after passing the bottom position (= -0. 72.
p<0.001, sse Figure 2).
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Foure1. Comparisond two levesin high bar dismount
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FHoure2. Linear regression betwean height and angular velodity of arms.

Themean valuesad angular velocity for the world classand university classwere
26.8 deg/s and 100 deg/s, respectively. The angular velocity of thearms of the best
peinertia. Thisaction has been named ** Changing Axes Principle.

Theapplicationof thisprincipleof changingaxeshasproducedsignificant results
for the gymnastsaof Penn State University.

Anexample of theapplicalionof this principleisthatone subjectimprovedtheup
swingfor hisdismount from high bar during two weeks of training. Theangular vel ocity
of thearmswas reduced significantly from 156.2deg/s t0 122.9 deg/s, whiletheheight
of C.G. of dismount increesedfrom0.2 m t00.85 m(see Figure4).

202



Figure 3. Compar e performances of two gymnasts.
1-representsperformance by The Penn State gymnast
2-r epresentsperformance by the best gymnast.

a-b shows the arms almost stopped and body raaed around shoulder axes.
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Figure 4. Compar e two performancesof same performer. Top representsangular velocity of
arms and bottom represents angular acceleration of Arms Heavy line representsimproved
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CONCLUSIONS -

The principle of changing axes in dismount from the high bar is a useful principle
for success in dismounts. During the up swing of the dismount, the shoulders need to be
stopped for an instant, while the whole body rotates around the shoulder axis. One of the
critical variables of the changing axes principle is the angular velocity of the arms just
after passing the bottom position.
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