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Abstract : The purpose of this study was to compare the kinematics of the lower limb and trunk motion
of infielders with different skill levels while fielding grounders in baseball, and to make suggestions for
coaching. Subjects were divided into a Superior Group (SG, n=10) and an Inferior Group (IG, n=10)
according to fielding ability. Trials involved 2 patterns, i.e. fielding a normal grounder and fielding a bad
hop. The fielding motions were videotaped with 2 high-speed video cameras (300 Hz). Three-dimen-
sional coordinates of the segment end-points, the glove and the ball were obtained using the DLT
method. The angles compared between the 2 groups were flexion-extension, abduction-adduction, and
internal-external rotation for both hips, flexion-extension for both knees, dorsa-plantar flexion for both
ankles, tilt backward-forward for the trunk and the center of gravity of the body (CG). The sequential
data were normalized with the time from the point when the right foot made contact until catching, and
then averaged.

The results can be summarized as follows: (1) the SG showed a significantly earlier the point of
right foot contact in catching than the IG. There was no inter-group difference in the motion time from
catching to release. (2) In catching a normal grounder, the SG showed significantly larger right hip flex-
ion (20% time), adduction (100% time), and trunk tilt backward (0-20% time) than the IG (p<0.05).
The SG showed significantly smaller displacement of the CG in a leftward direction (50-100% time)
than the IG. (3) The SG showed a smaller change of catching posture between dealing with a normal
grounder and a bad hop than the IG.

These result suggest that it is important for infielders to bend the right hip and reduce the change in
their catching posture in order to accurately field a batted ball.
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Fig. 1 The experimental setup.



62 INEE D

BEELIDDAVF2L5—NTVETEHT D5
PORF L, W EFRE LA L TLE DA
BEEL B A0, EERICHICA VX257
FRRIBUREEOH SO 7 S5 Ptk 5
WEBIEZMEL, R, O SEFEITITTRERR
DEEORGICRIT 2BHIEAT->TLHI LD
BoRL 7. ks, BEROBHEITOWTIL, FEBE
DRETEFIC&THEEREIT DO LI Tl & f)
WrL, N CTHEERI L L eREL R N
RKE, IRRHE &S ICTaBEEIEAERICTD
NichorfFRRE L L, HRAER LD
SENC/A A E TIT-7-. IRAFICTHO>WTIT,
RV OB N FEEORETIER I DBT VL

278, WONIRERTH - /cbDIFERRAE 2
SERAL 7. RES LIRS 5 RS

NEEETHE, RLEBOE» > 1 AFE % N
A, IRAFELLEZNZENHHEL, oA &
L.

3) %%@Ek*wawg-

RABOBRPICE2EOEHEEVIR A £ 5
@MHM&%E&N&%%V e 5 8 1 Y
3000, Vv v X—AE—TF 1/1000% CTHx#
L7z, MBHGOR R FEING, MiikE (DKH
8 PH-100) 2> 50 H A SOV A KA B LA
L EICE DT/ AR T, R—IVOH#EST
TR AT O G E P LA TR 7 XEOIE
OFiE, XENCHRE 2 O RE > D AR TEMS
Z YWhOIED KR, Xifle YihsEEd 580 E
LT ZEhE T AEFROEIEEER Y ER

Right Foot Irregular Left Foot

Contact (RFC) Bound(IRB)

Contact (LFC)

L7z, fgdifily, XElo5m 4m, Y HiJ5A 4 m,
ZEhAR 2m & L7, Eiz, SHTEOZROCHEE
fEx BT %720, REOBEMCFr Y T —
Voa VIR— )b R HiH O 25 - FTIC EE IS5
T, HICHE L. ok, EBRIEAF 40T
W, IR TEAFRG O S N/ NE T « —b
FTfr- 72,

3. F—yuE

AWFFETIE, FERERTO 4 R D O R %
TOBIEZ N & L (Fig. 2), W0
VTR BB 6 HEETAL (258), 75 TH—
f8, BB BIUEARE B &), F—hn (1
KD OFF29,5 (Fig. 3) %, VTR BT A
5/ (DKH % Frame-DIASV) # M\ <C, &
F300a~ CFET VXA A E{Tolz. TNHD
S EOZWTCEREY DLT HEIC X 0 E L 7.
8 6N 7= FE L Wells and Winter (1980) & Jj
BT X0 mm T R (5—30Hz) e L,
Butterworth digital filter % F\ > CHE#IL L 7=.
ks, WCIE S OFEMZROCHEAE & 5HIME & O
RPED 4 BOERIC B 533 X 1A 0.008
m, Y5 0.010m, Z§i5 0.007m TH -
7=.

4. HHBBE&LUEHEZE

1) ERIFRCHTZ2Io0HHE

KRR BT 2 T OWE % 3Hli§ 5 720
T O, IRBEBICETAR—ILOMAEs
FUOH Ay EH L 2. IRO®EER, R—ILD

Catch (CAT)

Fig. 2 Analysis phase and events of fielding motion.



FLRBKHEED B 75 2 NBFFIT 510 % T U EH IF D HLi 63

1,5: distal ends of metacarpal IIl
2,6 centers of wrist joint

3,7: centers of elbow joint

4,8: centers of shoulder joint
9,15: distal ends of phalanges
10,16: distal ends of metatarsal
11,17:calcaneus

12,18: centers of ankle joint
13,19: centers of knee joint
14,20: centers of hip joint
21:vertex

22:mid point of straight line connecting between
right and left tragions

23: upper margin of sternum
24,25:lowest ends of libs

26 first finger of glove
27:second finger of glove

28 fifth finger of glove

29:ball

Fig. 3 Digitizing points on the body segments, glove and ball of the player.
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Fig. 4 Definitions of elevation angle and azimuth angle.
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Fig. 5 Definitions of moving coordinates and joint angles.
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Table 1 Specification of the subjects and thrown ball speed.

Variable SG 1G Difference
Age (years) 24.6+2.2 18.7+0.5 *
Body height (m) 1.74+0.08 1.74+0.03 n.s.
Body mass (kg) 74.6 8.7 69.9+3.9 n.s.
Years of athletic experience (years) 174+24 10.3+1.3 *
Thrown ball speed (m/s) INormal 23.5+ 1'9]n.s. 25.2+ 2.7]11_S~ n.s.
rregular 25.7£2.8 26.7+1.6 n.s.

*: p<0.05 n.s.: no significant
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Table 2 Behavior of grounders.

Variable SG 1G Difference
Normal 6.0+0.7 6.3+0.7 n.s.
Ground ball speed (m/s)
Irregular 6.1+0.8 6.5+0.7 n.s.
Elevation angle in irregular trial (°) 20.2+7.1 22.7+4.3 n.s.
Azimuth angle in irregular trial () 6.3+11.2 7.3+3.7 n.s.

*: p<0.05 n.s.: no significant

Table 3 Absolute time of each events.

RFC IRB LFC CAT REL
SG —0.363£0.07 —-0.077+£0.13  0.000 0.823+0.07
Normal 1G —0.292+0.04 —0.060£0.05 0.000 0.820+0.05
Difference * n.s n.s n.s.
SG —-0.493+0.056 —0.369+0.09 —0.195+£0.09 0.000 0.781+0.06
Irregular 1G —0.408+0.06 —0.451+0.13 —0.170£0.11 0.000 0.810+0.11
Difference * n.s. n.s. n.s. n.s
Difference between SG * * n.s. n.s.
Normal and Irregular e N , s, ns
*: p<0.05 n.s.: no significant unit: s
Normal Irregular
80% 80% r
60% . 60%

40% 0% |

20% | 20% [

0%

o b o o0 T T

-20% - -20% -

Normalized Time (%)

Displacement of CG (%)

* :p<0.05

Fig. 6 Changes of displacement of CG in Y axis in SG and IG.
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Fig. 7 Changes of displacement of CG in Normal trial and Irregular trial.
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Fig. 8 Changes of joint angles in SG and IG in Normal trial.
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Fig. 9 Changes of joint angles in SG and IG in Irregular trial.
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Fig. 10 Changes of joint angles in Normal trial and Irregular trial.
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TW5b. KREFFRICE T HRREORREEL N
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