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Kinematic Analysis of Baseball Throw after 15 Weeks of Class
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ABSTRACT

The purpose of this study was to investigate the pattern change of throwing in baseball after 15 weeks of participation in baseball
class, by examining ball speed, trunk and upper body angles. The comparison was with 6 university students that haven’t had any
experience in baseball. 8 infra red cameras and 2 force platforms were used to collect the data. First, there was an increase in the
speed of the ball after the class. Second, there was no significant difference in the allocated phases during the throw before and after
class. Third, the release point was lower and more in front. Forth, there was an increase in the knee flexion at the left foot landing
and release point. Finally, there was an increase in the maximum shoulder external rotation and pelvis angle. It is recommended that
the coordination between the segments should be investigated to improve our understanding of the learning of throwing in future

research.
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<Table 1>} 2t}
Table 1. Subjects (1=6)

Age(yrs)

23.7+2.67

Height(cm)
173.6+4.30

Weight(kg)
68.2+5.65
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Table 2. Baseball teaching program

week |  subject contents
1 | orientation | baseball theory(100 min)
2 | catch ball | catch ball(100 min)
3 | ground ball | warmrup, catch ball(30 min), ground ball(70 min)
4 fly ball | warm-up, catch ball(30 min), fly ball(70 min)
5 | relay play | warm-up, catch ball(30 min), relay play(70 min)
6 batting warm-up, catch ball(30 min), batting(70 min)
7 bunt warm-up, catch ball(30 min), bunt(70 min)
8 | simulation | warm-up, catch ball(30 min), fungo(60 min)
9 | simulation | warm-up, catch ball(30 min), fungo(60 min)
10 game warm-up, catch ball(30 min), game(70 min)
11 game warm-up, catch ball(30 min), game(70 min)
12 game warm-up, catch ball(30 min), game(70 min)
13 game warm-up, catch ball(30 min), game(70 min)
14 game warm-up, catch ball(30 min), game(70 min)
15 exam warm-up, catch ball(30 min), game(70 min)
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Figure 1. Experimental scene
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Table 3. Ball velocity

(unit: mys)
Before After t P
Ball velocity | 15.352.52 19314155 | -3.145 | .026*
*p<.05, **p<.01
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Table 5. Comparison of variables between before and after
Event/Phasee Variables Before After t p
Knee flexion(®) 15.60+4.62 2367828 2838 | 036
Left Foot Landing
Pelvis angle() 35.72£12.80 27.26+9.06 1.120 314
Max elbow flexion(°) 108.88+16.16 117.61+15.50 -1.046 343
Max shoulder external rotation(®) -20.53+16.38 -70.89+33.10 3.826 012"
Max elbow angular velocity(/sec) 327.57+146.79 407.27+68.64 -1.540 184
Acceleration Phase
Max trunk rotation angular velocity(®/sec) 125.89+33.79 127.93+26.40 -103 k%)
Max trunk forward rotation angular velocity(‘/sec) 116.2116.04 116.36+19.75 -016 988
Max pelvis angular velocity(*/sec) 221.54£79.52 313.0975.73 2248 074
Distance between head and right finger(m) 0.13£0.06 0.26£0.07 4107 | 009"
Height at release(m),(% height) 1.60£0.0592.5242.32) | 1.50+0.12(86.33+7.03) | 2995 030"
Elbow flexion(®) 67.76+10.89 58.86+11.56 2.114 088
Knee flexion(°) 27.25+3.09 40.33+6.57 4466 | 007"
Ball Release
Trunk forward tilt from vertical(°) 20.09+4.51 2227+4.09 726 501
Trunk sideways tilt from vertical(°) 20.85:4.40 21.89:2.52 -444 675
Pelvis angle(®) 81.79+11.08 91.02+14.88 4518 | 006
Shoulder internal rotation angular velocity(°/sec) 767.90+212.25 965.03+275.03 -1.726 145

*p<.05, **p<.01
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