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Study on Characteristics of the Thrower-discus System’s

Angular Momentum during Rotating for Top Discus Thrower
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Abstract: The rotating effect was the main influence factor in the discus throwing. The purpose of
this study was to determine the relationship between rotation of the thrower-discus system and per-
formance of discus throwing. Three-dimensional kinematic data were obtained from USA Track &
Field biomechanical databases of discus throwing for 28 female and 15 male discus throwers. Each
of these throwers had a long trial and a short trial in the same competition with the difference in of-
ficial distance between long and short trials longer than 5 m. The resultant angular momentum of the
thrower-discus system and direction cosines of the angular momentum vector were calculated at five
critical instants of discus throwing, and compared between long and short trials. Results: 1) Aerody-
namic distance was the primary contributor to the increases in official distance of long trials, overall
difference of Do, females were 77.45%, and males were 65.43%. 2) Elite female throwers had sig-
nificantly less amount of angular momentum at left foot takeoff and left foot touchdown (P<< 0.023),
less rotation in the negative direction of the anterior-posterior axis at the left foot takeoff, left foot
touchdown, and release (P< 0.007), and significant greater rotation in positive direction of the
superior-inferior axis at the left foot touchdown and release (P<0.009) in long trials compared to
short trials. 3) Elite male throwers had significantly less angular momentum in the negative direction
of the anterior-posterior axis and in the positive direction of the left-right axis at the left foot touch-
down (P<<0.042), and significantly less amount of angular momentum at the release (P=0.043) .
Conclusion: Elite discus throwers should control the amount of rotations of the thrower-discus sys-
tem, especially in the posterior direction of the anterior-posterior axis, while increase rotation in pos-
itive direction of the superior-inferior axis at the delivery.

Keywords: top discus thrower; the thrower-discus system; angular momentum; vacuum flight dis-

tance; aerodynamic distance
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Figure 1. The Calibration Frame from the Camera on the Right
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Figure 2. The Calibration Frame from the Camera on the Back Side
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Figure 3. The Graph of Coordinate Setting
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Table 1 The Average Throw Distance and the Distance Composition of the Selected Subjects
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Table 2 The Distribution of Normalized Angular Momentum during Throwing for Female Discus Throwers
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Table 3 The Distribution of Normalized Angular Momentum during Throwing for Male Discus Throwers
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