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The Coordination of Lower Extremities on The
Practicing Process of Baseball Pitcher

Chun-Lung Lin

ABSTRACT

The purpose of this study is to compare the kinematics and
kinetic difference between elite athletic and beginners, and
compare the moment of bingers in different practice stages
using lower limb’s kinematical and kinetic analysis. One
elite player and three beginners served as participates in
this study. three bingers accept six weeks training and four
times data collecting. VICON three dimension motion
analyze system ( 250Hz) and AMTI force plate ( 1000Hz )
were used to collect the kinematics and kinetic data. Then
Eular equation, Newton equation, an datsiorsky &
Seluyanov’s body segment parameters were used to calculate
the moment and power data. One-way ANOVA were adopted
to analyze the bingers’ lower limbs toque in difference
stages. According kinematical result, elite player has more
bend angle in hip joint, and less bending speed in back leg
during wind up. During stride, elite player can keep inner
rotation in back hip joint and control hip joint and knee
joint to extend in the same time. Before ball releasing, elite
player can decelerate and inverse bending and inner rotation
speed in front hip joint. According kinetic result, max back
leg extending moment of elite player appears from knee to
hip during stride. Before ball releasing, the max front leg
extending moment appears follow the same pattern. The max
leg extending moment appearing from down to up, and back
to front create an acceleration to deceleration mechanic,
transfer momentum to body effectively. In different practice
stages, all beginners have more change in the forth week,
but changes between beginners are different. The changes
may not gain ball speed, we suppose the beginners changes
from the joint that easiest changes. This result support that
learning is not a linear process.

Keywords: baseball, biomechanics, throw
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Angle Velocity (deg/s)

Moment ( Nm / kgw )

Power (Nm /kgw /s)
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n 2=0.43) o
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T ¥ LB A4 (Fiu5)=14.40> p< .05 7 7=0
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212485 B2 PRGESE TR &S BT 0@ 2 8 E

Ry PR B P W Ay R ek
TihE  BEE Tioa BEE THe fEy
EE B BAAEH & HE S 0 E P
B 0.54 0.20 1.26 0.34 0.47 0.12
% - % 0.67 0.02 2.02 0.23 0.65 0.02
¥ iF 0.94 0.12 1.18 0.39 0.60 0.16
% >~ iF 1.16 0.33 1.00 0.16 0.77 0.23
EE B GAIEH & P o §E
a0 iR 1.52 0.08 0.60 0.12 0.25 0.01
% - i 1.25 0.34 0.87 0.09 0.47 0.19
o ¥ 1.25 0.32 1.37 0.23 0.71 0.28
¥ >~ iF 1.74 0.08 1.23 0.15 0.75 0.05
FEEB BAEM e HE S §E
B 0.84 0.18 0.80 0.18 0.02 0.03
¥ - i 1.02 0.04 1.23 0.02 0.17 0.09
oo ¥ 1.41 0.12 1.33 0.03 0.28 0.09
% =i 1.46 0.25 1.53 0.18 0.42 0.12
BB ARME P € p L
iR 0.89 0.05 1.14 0.07 0.37 0.02
% - i 1.07 0.18 1.54 0.10 0.67 0.05
¥z iF 1.00 0.24 1.96 0.06 0.73 0.04
Eat 2 1.36 0.06 2.28 0.10 0.68 0.03
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$R KR EEEIT{e pd R 05 > n  power
%915 B ArELH &
ok B
Y E 0.68 3 0.23 5.63* 0.68 0.77
e 0.32 8 0.04
EX 1.00 11
i 3
RY B 1.84 3 0.61 7.14*  0.73 0.87
. 0.69 8 0.09
8 2.53 11
o
WY P E 0.14 3 0.05 2.00  0.43 0.34
S 0.18 8 0.02
B i 0.32 11
$8 % B i AEIH &
e
Y B 0.51 0.17 2.99 0.3 0.49
e 0.45 0.06
8 0.97 11
W 3R
RY B 1.10 3 0.37  14.40* 0.84 0.99
S 0.20 8 0.03
B i 1.30 11
b3
Y E 0.48 0.16 5.58* 0.68 0.77
2, 0.23 0.03
> 0.71 11
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PEEB BN
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RY BB 0.83 028  9.92* 079  0.96
AL 0.22 0.03
T 1.05 1
W 3k
R BB 0.86 029  17.69* 0.87  1.00
AL 0.13 0.02
24 0.99 1
oh v
Ry B 0.26 000  11.76* 0.82 0.8
AL 0.06 0.01
» 0.32 1
PEXB AR
(R
R BB 0.37 0.2  5.19% 0.66  0.74
AL 0.19 0.02
FT 0.56 1
W 3k
e 2.23 3 074 13« 097 100
AL 0.06 8 0.01
T 2.29 1
3
Ry B 0.24 0.08  53.35% 095  1.00
AL 0.01 0.00
> 0.25 1
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YR S N FY WOsE Ay Mo b
TioE HRi Tioe B E TiE B
B K C FUAEM & (HE W3R P
R 020  0.17 1.83  0.18 0.37  0.13
=& 020 034 177 0.57 029  0.28
Fr¥ 109 0.07 0.47  0.25 0.44  0.12
¥2%  1.05  0.14 2.67  0.19 0.83  0.03
K C O BAELM S oo WS S b
P 1.70 021 0.10  0.08 0.44  0.08
¥ 141 005 022 0.15 0.39  0.11
Fri¥ 172 023 0.85 031 0.37  0.01
¥2& 204 008 0.44  0.03 1.00  0.08
E K C o HYTRM & HE S WE b
#h jp] 0.84  0.30 161 0.52 0.27  0.19
¥-& 088 052 136 0.14 043 0.3l
ri¥ 091 0.06 211 0.20 0.46  0.07
A% 197 012 1.58  0.52 1.08  0.08
FEEC BHREE PN @R P
b iR 123 0.12 1.94  0.26 0.46  0.03
=& 091 007 153 0.19 0.43  0.01
FrE 121 0.09 155 0.19 0.52  0.08
¥A% 133 0.05 273 0.21 0.57  0.02
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217485 CH P RZFFEIM S 2H 75 27L& 4

%R KR é}ﬁi@ii N pd R - n  power
B C W AL &
o B
B PR 2.29 0.76 18.19* 0.87 1.00
7 A 0.34 0.04
> 2.63 11
¥ 3k
B 2E PR 7.45 3 0.17 21.71* 0.89 1.00
A 0.92 8 0.03
> 8.37 11
M
Pl 0.52 3 0.21 6.30* 0.70 0.82
A 0.22 8 0.05
> 3.62 12
i FHC AT S
RS
B2 PR 0.60 3 0.20 7.59* 0.74 0.89
A 0.21 8 0.03
> 0.81 11
W 3k
PR R 0.99 3 0.33 10.33* 0.79 0.96
A 0.26 8 0.03
> 1.25 11
oh 3
Pl 0.83 3 0.28 43.18* 0.94 1.00
7 A 0.05 8 0.01
> 0.88 11

87



2181 4B HX CH P RIEMT RN &

EH TS AL 4

%R KR WL T 24e pd B 327 n  power
EEC AR
o B
B 2E PR 2.68 3 0.89 9.25* 0.78 0.94
7 £ 0.77 8 0.10
> 3.45 12
W 3k
PlE PR 0.90 3 0.30 2.02 0.43 0.34
A 1.20 8 0.15
> 2.10 11
oh g
Pl 1.14 3 0.38 10.75* 0.80 0.97
7 A 0.28 8 0.04
EK i 1.43 11
B C AR
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B 2E PR 0.29 3 0.10 12.99* 0.83 0.99
A 0.06 8 0.01
> 0.35 11
W 3k
Pl 2.85 3 0.95 20.73* 0.89 1.00
A 0.37 8 0.05
> 3.22 11
M
B R PR 0.04 0.01 6.00* 0.69 0.80
7 A 0.02 0.00
> 0.05 11
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B2 2w R R A e ER T AR RE Y
Biea w4 & Fla Mg d A FE AR R R T
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P4 R EAFE FEE LS AARE SRR RY S %

B R BAER R B LA F e E R F R
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