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Kinematics of throwing motion for attitude stabilization of the flying disc
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A short pass by the forehand of a skilled thrower shows no changes in the
attitude of the thrown disc and flies smoothly. However, with a beginner, the attitude of the disc
does not stabilize in the air (flying and wobbling) and immediately falls down. Why the large
changes in the attitude of the disc at release occurs only for unskilled throwers and how
stabilizing the disc"s attitude in the unskilled throwers has not been clarified. This study
compared each nose-up/down angular velocity of the disc produced by each joint angular velocity of
the throwing arm of skilled and unskilled throwers during the forehand short-throw. As result, among

unskilled throwers, further facing the palm to throwing direction, increasing magnitude of palmar
flexion velocity and adjusting the disc movement relative to the hands in the posterior tilt
direction immediately before release could be the important factors for reducing the nose-down
angular velocity of the disc at release.
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Skilled Unskilled
s Effect size
‘Variablcs (n=11) (n=11) @
2 MER DRL Linecar Velocity (in/s) 15.8=0.4 15.6=0.8 0.6
Nose-Up (+)¥Down (-) Angle (deg) 7.4+3.3 -2.148.0* 6.1
Right (-)/Left (-) Bank Angle (deg) 12236 16.0+10.3 7.9
Nose-up/down O Nose up-down/joint Angle of Attack (deg) 27438 -BB66* 54
@Nose up-down, discRdise (rad/s) 2.1£4.4 -16.247.1% 5.9
(O Right-lefi bask, disc/Rdisc (rad/s) 1.1£2.8 -7.6+6.9% 52
Nose-up/down D ccwcw spin dinceine (racs) 61.6-3.4 42.049.9 7.4
-0.04s Values are expressed as mean + SD for each group.
Nose—dOWn J BDR Statistical significance was set at P<0.01. * Significant difference according to the r-
test.
OS CCW. counterclockwise; CW, clockwise; DRL, disc release
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Skilled Unskilled
(n=11) (n=11)
Effect
Variables R
size ()
Wrist
w, i s
nose up(+)-down(-).Palmar fiexion/Rdisc 74428 2.040.8* 21
(rad/s)
|weatmar rexion| (rad/s) 13.743.6 7.043.0% i3
O paimar flexion (deg) 46.3£109  47.1x15.7 135
P palmar flexion (deg) -39.549.6  -61.9+10.5*  10.0
Hand-disc joint
Dpose up(+)—down(-).Anterior—Posterior Lilt/Rdis 2746.0p 6342 4* 47
(rad/s)
|@ancerior-poscerior tiic] (rad/s) 5.244.0 6.842.4 33
B4 anterior-posterior tite (deg) 90 90 0
P Anterior—posterior rite_(deg) 11.4:54.7 158.5+7.2* 39.0

Values are expressed as mean +SD for each group. Positive and negative values at
Wnase up(+)-down(-), joint frdise indicate the nosc-up and nose-down angular velocitics
of the dise, respectively. The subseripts of hand-disc joint express joint motions at
selected JBDR instants. Statistical significance was set at P<0.01. *Significant
difference according to the stest. JBDR. just before disc release.
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