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The kinematic characteristics of the quick-throwing-motion of baseball player
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Fig.1. Relationship between movement velocity of wrist joint and ball
velocity.
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Fig.2. Comparisons of angulér velocity of upper trunk in FT and ST.
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Fig.3. Comparisons of time at peak angular velocity of elbow joint in FT
and ST.
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Characteristics of power and muscle activity during upper limbs pedaling exercise
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Relationship between participation of an athletic club, a sports club and exercise, sports
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LREVDHEN Dot HA2FREMIE A
w2 5=—0O VEREOMIE, Wity
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£4 NERBOLDE - 2HR—YOMARRELE - AR—YREOTH (%)
MAE  MASRE  RMAE L0

[::] HY 99.3 (n=143) 71.4 (n=10) 84.6 (n=33) 17.530*"

FonL 0.7 (n=1) 286(n=4)  154(n=6) .375

% BY  990(=97) 586(n=17)  729(n=43) 22.568""

FonL 10(=1)  41.4(=12)  27.1(n=16) .443

***p<.001

RS PEEBOTHEN - AR—YOMARRETE - AR—VRBOFR (%)

MAE  MASRE  ROAE ey
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£ HY  019(=142) 57.6(n=34)  67.7(n=42) 38.036™
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***p<.001
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T omL 1201 622(n=51)  556(n=30) .587
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Effect of different exercise on passing ball velocity and accuracy by inside kick in soccer players

i (Bt RFRERAR—Y - > 27 L0F5%R)
Eiky (AL8ERFERERAR—Y - > 27 LH%ER)

KN SesE OV A EE)

FB

H

TEN Ko (B AFR—Y ey &—)
ME == (BRRFEERFTER

4

B (E-LEKFERERAR—Y - & 25 LHI%H)

. &8

Fo 2B Y Yy A—UIRKPTIELDTERCEHD—DT
Ho., zOPTLRBONIEAL 37 ML LI Y
A FFy 237 —=adizBigcieons., 15, 404
A F¥y 7O MG v~vdifi L s Lichi-
TR &5 (KEEEH», 1997) 2EnL AL PR 2
X, Yo Hp—DF— i35 MELF v 27 HHO—
DTHILEIONG., L H A VX 21, BOHET
EREEPRBINZGH I ECTITbRA I EHE LI
O, N—wHEDALOTIERMNE LI B ARFIK
Hohd ¥z ohd. INETORITHAE LT, 4
VYA PR 2017 4 —= A E P RIFT R L
LTHEFHRYDIFENTV S (Fiidiz), 2010 : Kellis
etal,2006). ZhsoHE L, HHEKTFRA
RSk L O ICHME R FEU T BT A F
Fy 7OR—nHEFFHCERT TSP HESOT
5. ZO&HE, WK P RCEBIRICE > TA oA
F¥y 2DR7 4 =< AR 2 ZULWEEPEZLS
s,

Z ITHABIE T, FRABEO MR L WE v
FEPRR O, BN FR BB ORI S, [
P4 Py 70FR— @i L IERE I U THRETS 2 L
ZHmLLIL.

. #RGE

. #RE
BRE X, 104ED LDV y A —HRBE A T5IRA

U154 (WNgEMi15 4, N&Y U 710%) Tho 1.

2. Ru3EBRME
1) TR 303 % e U 7o S ) Fedit
TR BYEE (BB, REDIHT R O R BIES ) (2307 B slidE
LrcEditEmh oz s, 8e0hilEL# (BIODEX
System . BIODEX#LH) #HCTHIBELI. #ikH
X, £ ZhHE 180deg/sec T 50 MIEHED 15 1 54l 2
WRETbE., AW T, FHEN 5o
BRTEL % 5 153 (First) O b2l L i ) R T R 51
5 (Last) D b v 7 (O3l 2 ST L 7C.

2) &JIREY 202 & B WK BT

REY 285 MRBEB X, Power max VI (3>
CHE) 2HCT, SBMOEhRL) 72 208 Mok
BEPATSrial i Lc, AR IEBEREDKED7.5%
L, 200K ER & 60rpm TR 0N &
3¢, Th#2ty PRI BELI

3. AP Ry JDR—ILERE & ERYE

Im i SNICHENEZMN - T, BREHIZLS
MHEMN LA L Fxy 22 SHR ORI, &1, U4
WETFFHAZIZL » TRtk LICERE AV TR—2HH
BERCZ 1628 L 1SR, MO pLigth O R— v il & TD
HigE2 5L, 5 EBLGDFy 2 BN % B
HORBELTER LI, A=V #lEIE, AC—FH»
(IX7#B) 2 MeTHlEE L.
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Shigeharu TANAKA (Graduate school of Sport System, Kokushikan University)

Mitsuji HOSODA (Faculty of Physical education, Kokushikan University)

Takanori TESHIMA (Graduate school of Sport System, Kokushikan University)
Daisuke KUMAGAWA (Japan Institute of Sports Science)
Naoya TSUNODA (Graduate school of Sport System, Kokushikan University)
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JvIRIE bR
7% =2V ATAD (pre) thiz, THEBEEHIHT5
S0 ok LrcSdlithi L AW RMONER TV, &
BT OB IR T LIEBRICBES 7+ —~ 2T
AbBEhEFNEBLL.
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l. SRRUER
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AELERAEDONLL -1 —T5, R - ik
K RN - 230 TIE, Last 3 First &
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MY BHHECRINE S THETDNEPZ5
YR T AT (FAR
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Fig.1. Comparison of bail velocity and accuracy between pre
performance test in each joint muscle strength test.

and post

M LI REON B4 094 F¥y 2D IER
PELBOTE, TXTOME CHCTHIRIEER D IERH
PENERLICLDD, 2RFRAELEREDONL S5
72. Apriantono et al. (2006) (= L 4ug, HEMEOMR - R
HEEE# Y B LITbEIBDL ATy T*y 7 TlE,
K= A 2237 PO FREAMEN R L, F— v il
HBALIECS., $612, AWIEORENT (31324
BLIHARMI B THBEHADPETLICEC )
REGOETELALEES, BENCSUIHHOKTIX
RO T I EHE RIET Wi HS 2 L%
P Y (A

3. AxRMABLARS) Y IEHOHLER

Iset {213 5 HRBEOMLIRUL, Lirial £ 5, 6, 7, Strial
DT, 2trial & 6,7, Strial D (2354 T, 3trial L 6,
7, Strial D B3 T, 4trial b 6, 7trial D2V THE
REVRED ORI —)i, setiZHFOTHFTLELED
SNLD-ICbDD, 1set izt 5 ltrial DALBERZ K L
T 2set (23513 5 Strial DAL MR TIX 78% DI T 2B 61
1. oDl Ens, &hREY 7L 5 BIRRG)
2179 S ETMAHRDBRATL LB O E LS L.

4. RYVITIIEBEROEDRIRDOR—LEE & IE
Rt
NREY 8B MRMEE) DR — v, BB
Al (pre) & postl X UFpost2 L DMz HEL WA H R 6
i, —F, EHEHECSeTE, AELETEDLOAL
D160, preli®f LT, Postl BT Post2 & b L
ZiRLIC

*
s

> @
z, Em
15 Exn
% I z [
E £
N 220
3 &
nI o L
Pre Postl Pre Post2
05 05
04 0.4
Eo3 Eo3
302 302
0.1 0.1
[} [
Pre Postl Pre Post2

Fig.2. Comparison of ball velocity and accuracy between pre and
post in intermittent exercise test.
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1) Apriantono, T., Nunome, H., Ikegami, Y., Sano, S. (2006)
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Observe the effect of different pre-rotation velocity during trunk rotation movement and muscle function

BWH B (BAELAFTREFR)

el KA (B AR—vHELy 4—)

Hep EB (BELfERFERFERAE—-Y - o 27 LH%ERD
Al Ml (AESRERERAR—Y - 22T LHIERD

I. HEREN

EMG 212 2 TOMZE (Kumar et al,, 1996) {2
& T, FERmGEEE O 380 (X SHBRHE K IR T
HoLIMEINTVS, bl 21T ) B, K
TyiBhiE (SSCHBY) # AV 2% ¢ Roh, FEUIr»
(1985) &, FTHizHwTX, #HOKBBERZ HCICHD
NI —= R LA E 2L, FICHAIIED (2002)
R E T T, Bl K0S E»Rrs L
PHELTVS. L LEEicsetd, Pl o #
KEESEAILET, EHEILEDIIREREE 25
DWW O LRI oy, 2 2 TADIEIRR
RATEEEREC L - C. ERECHT SRS
e, WIGEIZEDL I LB L RIFTO»E W 62l
TAHAZERHMELL.

. |ARTE

| #RE
BRE N, BHERRFUUNBT2 LM SOEFRZEL
BUORFRE 24 E LI

2. #®LEENIORE
1) 30 5 2 1 B O 28 O 1

ki b v 2 ORE I, BAT T E RN (Biodex
HE) #ZHCTITH .

AW I 5 M BEA X, BHEREH LT 2 e
FCAZIE % Odeg & B L, W] )38 0D i s 43 14 ol B 00 %
62deg, EIHER % 68deg Dt 130deg & L7C.

2) #HRM: b v DHRIE
LR MV ZOMERTT I LT, WA (MVC) #
gHLL.

3) HEAE b v 2 DY

SHYE PV OWEILOdegF AX— P EL, HH
@)~ T-fili il (Pre-Rotation) %17\, EMEIEZrbE1C.
PREIE, 30, 120 & TF240deg/sec L L, EhZFNEK
T 41 15 i€ (Low pre-rotation Velocity : LV), 1 P {ii
[ (Middle pre-rotation Velocity : MV) B Ui 8 ¥ fii 1l
IiE (High Pre-Rotation Velocity : HV) L gg& L 7c.

] e g1 o #4 34E & 60, 180, 500deg/sec (Free) b i€
L.

3. BREBBORE

P ) i B 2 3643 B 15 HE R (Electromyography :
EMG) oillsgix, BHEF (H4LELR) 2H, BE
WIS b W . BB, @SB THhEL
SHELE &R E L. MVCDEMG OF— 205
FXMNEPT 28 LICHA2 5 180G, #%, 70 PTHl
%OSEVRY & Urc. Atk g sy D iEMG D 347 X
B, Y RELMEL S EEBEMOTHRICETLET
DHEL, IhexFREEHLL. SLLEIORIE
LYK L MEED G Odeg & T# + JFil, Odeg s & #¢ 1
FTE-RECS, FHEIT- I

4, fHEtae

AW 30 B W E I T L B R TR LI
PRI D #%METIH (2313 5 LB D MSE 13 — TR 20 i
FHEMCTIT-7c. 361, BHHI2HBORE
X, WEDD S ttest P HIVTITC, WFR b FEKiEE
5% AR L L.

. SRRUER

. FPHREEREICL3HHOSEOEL
PROYIYEL ML, FMIEE60, 180 deg/secDE— 2 b

Takeru YOKOTA (ogata high school)
Shigeharu TANAKA (Graduate school of Sport System, Kokushikan University)
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Daisuke KUMAGAWA (Japan institute of Sports Sciences)
Naoya TSUNODA (Graduate school of Sport System, Kokushikan University)



w7 (PT) RUPTINRABEIX PRIGIZEIER &
nigh- 12 (Fig. 1) (Fig. 2) (Fig. 3).

EWFEFree TlX, YO BLMEH S, Odeg
X TOMMEE R MIMERE L MVC OH W18
% PRI TIL§E % 47 - 7o (Table 1).

fAE, FHEIE L b2 MVC & DI INAR
MEBLAIH, PRAFEL L BIZ2>NT, MVC
EDHINPIRL L2 Bl e R LI,

2. FHLOEERECLZ2BHEBHROEL

AR B IR E T D % iIEMG % =,
+, —RMTHRELICHEE viho ik,
PRAEM (LT LGAMEBM A AR WY
fEERLIC. %10, EWBEFreeld T, LV
B2 RTINS R Gl (Table 2). 2D
Edo, REIFELIIz s THEIAR SR
CEFTIMEHICEAPREZITICET, VMG
FHHOMHEBR 2O o s WM RIS h
1.

V. £&8

AL, R THRIGEDEEE 2 H oo
el R Eh A, W JE 0D 155 0 SR 4N S [ e B 1%,
BHIEBhtc BAET B VTR L., 20
HE UToLInAR»EoNI.

1. R m eI BT, 40 e %
BALSETYH, ORI EFED) ¥
e RIFTIRC EDH LIRS

2. EAMREOYE T, K30 P4 b bE
BITO 2 LT, AYBEEL OGS
R IOER Y (R A

Table 1. Correlation coefficients between MVC and angular acceleration
during trunk rotation for Free in different pre-rotation velocities

HORUR TR RE

PT(Nm)

Angle(deg)

Vol. 3

Average values in all trials ]

3 -
< h

w
th

Returned angle (deg)

w
(=]

ns.
LV MV HV

Fig. 1. Comparisons of angles with returned phase in different

pre-rotation velocities.

250 - 250
ns.

200 - 200
Ir

150 | Z 150
£

100 100

s0 - 50

LV MV HV

Fig.2. Comparisons of peak torque values
different pre-rotation velocities.

45 ns. 45
40 0
3 35
30 B30
2% g 25
20 ® 20
15 <1
10 10
5 5
0 0
Lv MV HV

LV MV HV

during isokinetic trunk rotation in

n.s,

Lv MV HV

Fig. 3. Comparisons of angles at the peak torque appeared phase during isokinetic

trunk rotation in different pre-rotation velocities.

Table 2. Comparison of %EMG between right extemnal oblique and left

latissimus dorsis during trunk rotation for Free in different pre-rotation velocities

Pre-rotation velocity

Pre-rotation veloclty

Position Muscle
LV MV HV i i i
Angular REO 162.7 £ 61.6 ] 1433 £51.2 :] 13,6573 :l
ES . . .
Velocity 0.607** 0.571** 0.551** LLD 96.6 £ 29.0 92.1+£29.8 93.5+ 31.1
(deg/sec)
REO 165.0 £ 639 1541 %613 151.8 & 58.6
Angular + :l . ]. .
Acceleration 0.691%* 0.558*+ 0474 LLD 1205 40.2 1120439 1064+ 44.1
(deg/sec?)
REOQ 1554 £77.8 125.7£57.6 143.8 % 100.1
**:p<0.01 *:p<0.05 - :I ] .
LLD 888 1453 94.5:68.7 88.2+69.1

REOQ: Right exteras! oblique muscle
LLD : Left latissimus dorsts muscle

— 26 —

*:p<0.05  Valoes are meantS.D.
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VLol th»s, ke lshiziseT, FiilblED
WP LS T EREOBECH NI FHRET
HEIEHW OIS 1, BHOTRIBIGEY HVIchH
B, AR L AEEOMRIEHC, S ol AsH R
DHIEBRDIN T2 DO AR— Y37 3 —< /A
Lonffied st RB S R,

SE

RREE BHES, EHEY  BEROCSO 3 KO
DESDOERE, N4 AAD=A0E&EE 9. 1:31-37,
1985.

Hpf— - 3 B - mh K:A—-EAOLKELTHD
SSCHMBYizdsi3 5 NRIMIFE DM, KFHEBR, 47
533-546, 2002.

Kumar, S., Narayan, Y., Zedka, M. An Electro myographic Study
of Unresisted Trunk Rotation With Normal Velocity Among
Healthy Subjests, SPIN 21 (13) 1500-1512, 1996.

HEIEE

£l © T 7816421 WSHIRRETRZ MBI H 2071
K& #m oM

i : 0887-38-6045

E-mail : y_takeru_1116@yahoo.co.jp
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The relationships between muscular force and pitched ball velocity in baseball players

BTt (BLEHETIEHRER)
N K (AL AR—VRELY £—-)
Mo W (E-EAERERAR—Y - ¥ 27 L6F5EH)
A EH (ELERERERAR—-Y - ¥ 27 LHER)

. HEBN

M E T, WEROFBIRAE L FHIT L DWFR O
TR LIEFTHRES L, 20FELETS. D3 b,
(25 (2000) £° Pawlowski et al (1989) (%, %5415
HiTOJE BT BERG 7 & BRME L O M A AR
BHOLNIIIEPME LTV, 270 BKiEs (2000)
DEGE T, FEMBREBI MR ), BN IE il 577,
IR p R, TEBEEER ), T E S e A3z
NENIXERERE L HELCHABBEFRERLTVS. 20k
iz, RERHEWE L EROH N 20 TS DRt » %
ENT2 00, TRAIIROCERNN & RREED
BRIV THIREF 2R L LRI BND L.
310, BERBFOBXTFLHTIH 5 SHENE LU
HDERIZDOUTIRH LMz ShTOR.

FOTAWRTIX, KEFIRETF 2602 BT
Fht, RO EKOHINE RS- L > THRIMSNAEK
M EFRAEBE L OB EHO T AERAMELL.

Il. HEHE

|, #RE

BREE, SWHCHROM —=v 7P ERL TV
AREVBRBEFHRFUNLALHTE208 (LG%U34%, £
HT3RB)DE37TH/ZRFELL.

2. HzEER/
1) TEREN %

R E LT, R #E BRENGERCSHE
Womk, RREEWLL. SERHEFEPHCTH
ELIL. 2FRFGERERMLOMHMARIE, WERUFHE
26 8BEIZL 2 F WA =5 R -
THlE L.

2) $RERHHE O ) 542
BERAEORE X, Fy P73—FROARE—FH >
(FP=T7AB—v—o—HB) PHCTEHILL. K

Hl, 19RO — 3007y TRTHRBICERE

B NEERF1844mECHAHERA Y Mo T
THOLIIBRLI, HEREIZSIREL, 205 L#Es
By 1 RPHEME LTRAIL.

3) e

HIINE R, BRI E#iE (BIODEX System II
BIODEX#L %) #HTir- 7. SIEHEBE &, BERMH
& (knee extension: KE) - lii#li (knee flexion: KF), &1
f R (hip extension: HE) « JEMll (hip flexion: HF), {&
#ME (trunk extension: TE) « il #li (trunk flexion: TF),
TR BB (shoulder internal rotation: SI) « #4BE (shoulder
external rotation: SE) D I H & L7c. MM ORIER.
ERGI A s B2, TRMIE, @l GO
B4, pivotleg: PL) - BA M LB (B DBELEM,
stride leg: SL) DM % Jll5E L7, #iRE X, SRMO5
KEME 2 7THHOBHHRAE IET2T-70. D3
FORAETHOSNIHAIWMBED I b, EbHCHEEBA
DOWEfti & LTERI L.

3. HEtaE
BEFLHFHIC B2 WEMOZEDORER, HIEDK
CeREE VI dr, BRAELHRECHHLED
HBEHCSUTE, €7V OS> THIBL
oo BN A EAKEIL RS % R L L1

. HRRUER

. BFLHFICHIIRIMEEOHM
WFHORAEIL1315 = 3.0km/h, FFFEHEOIRHIK

Takuya MIYASHITA (Yoshida junior high school)
Shigeharu TANAKA (Graduate school of Sport System, Kokushikan University)
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Daisuke KUMAGAWA (Japan Institute of Sports Science)
Naoya TSUNODA (Graduate school of Sport System, Kokushikan University)
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1238 + 6.0km/h ThH Y, HFHEIHFHCH LTI
[ (R T O A

2. BFELBFILBI2HBRUB IO
BFELHEFCLUIMAMOCHHERBELIL O
Table. 1 & Table. 21Z7R L. 2%, & BIUHKL
TAZ MBI LM ROZWMICBI 2%, $XT
DL FOTHFER EFFRM AT EZREEDS
N1, INHDFER>S, T LHFRTFHE
BEOSRKMGRROCMBHIEAL TR LD ELLR,
S G IAL =k DRI L B IE K U I S E D LD
LRGLCTIEENENE 2 GRS,

Table.1 Comparisons of each muscle volume between Pitchers and
Fielders.

Pitchers Fielders
Muscle volume whole body(kg) 56.0+£4.3 545+34
Trunk(kg) 28.3+24 28.0+18
Dominant arm(kg) 3.0x+04 2.8+02
Non-dominant arm(kg) 29+03 2.7x0.2
Pivot leg(kg) 10.9+0.8 10.5+09
Stride leg(kg) 10.8+0.9 10.4+0.8

Values are Mean=xS.D.

Table. 2 Comparisons of joint torque between Pitchers and Fielders.

Pitchers Fielders
KE(Nm) PL 241.4%57.2  241.6+34.1
SL 248.0+£52.3 235.3+42.1
KF(Nm) PL 105.1+£29.7 109.1+16.2
SL 95.0+24.8 98.8+20.8
HE(Nm) PL 272.1+44.5 250.5+57.2
SL 256.6£50.5 242.1+46.0
HF(Nm) PL 155.1+£33.2 167.6+29.0
SL 164.6+29.9 168.4+26.0
SKNm) 48.4+10.6 48.5+10.1
SE(Nm) 31.7+6.6 32.4+4.8
TE(Nm) 344.3+82.2 352.5+88.0
TF(Nm) 145.4+£27.0 162.0x32.0
Values are Mean=S.D.

PL: pivot leg, SL: stride leg, KE: knee extension, KF: knee flexion,

HE: hip joint extension, HF: hip joint flexion, Si: shoulder internal rotation,

SE: shoulder extemnal rotation, TE: trunk extension, TF: trunk flexion,

3. BEEE & MERUHHD EDBERFR

PeIRAME L5 £ DR % Table. 31278 Lo, HeERH#
JE AT A R I AR R G BTE i, Sk
PL-KE, SL-KF. PL-HE, SL-HE, SL-HF, TET & »
r:. oDl Ers, FEBEORNLY b, HREE
OEMBFHOERSKECIEVELZLNS, 22, F
B2 MEN N ZHMASES I LK, RERAIEL Y
HEEH—OOWHE L TREES QI
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Table. 3 Correlation coefficients of relationship between ball velocity
and physical characteristics and muscle torque.

Correlation coefficients
Height (cm) 0.447 *
Weight (kg) 0.063
Muscle volume (kg) 0.162
KE PL (Nm) 0.286
SL (Nm) 0.365*
KF PL (Nm) 0.265
SL (Nm) 0.345*
HE PL (Nm) 0.516*"
SL (Nm) 0.439**
HF PL (Nm) 0.238
SL (Nm) 0.363*
Si (Nm) 0.198
SE (Nm) 0.168
TE (Nm) 0.349 *
TF (Nm) 0.046
*p:<0.05
**p:<0.01

PL: pivot leg, SL: stride leg, KE: knee extension, KF: kneeflection, HE: hip
Jjoint extension, HF: hip joint flection, Si: shoulder internal rotation, SE:
shoulder external rotation, TE: trunk extension, TF: trunkflection,
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TP G Lo 2 LGRS e,
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4, THHEERHICHSITEHHOMK

BERE, WeHOED, fAsRo Mg NG B O ISP BERS )
EERAED, WeBaEs, Ao il g K O B S BER )0
FOMIMRE R Table. 4427 L1, XI5 L Hibiics
CTHIBMMEAD Z o E &, BB, RN, W
M Thore. 70, HFLUTFRMCHRELIHER
BEE DR PERTNTOMM IO T BT & HH
W DR 3 AR IR E D o e, HFERED
BRI RTRETOMM B THOCHINERERL
o BL, BeTBEO )i, TIRMAUEBEECR 5 15
WL EHM O35 o A ER TV A T[EEDF L oh
5.

Table.4 Correlation coefficients relationship between each extension,
internal rotation and each flexion, external rotation of all subjects.

All subjects Pitchers  Fielders
KE-KF  PL 0702  0.931" 0428
SL 0.579™ 0.716" 0.526**
HE-HF  PL 0.539™ 0732 0.559*"
SL 0.656" 0.775" 0.623™
SI-SE 0.632™ 0920 0475°
TE-TF 0.123 0.480  -0.002

*:p<0.05 **:p<0.01

PL: pivot leg, SL: stride leg, KE: knee extension, KF: knee flection,
HE: hip joint extension, HF: hip joint flection, Si: shoulder internal rotation,
SE: shoulder external rotation, TE: trunk extension, TF: trunk flection,
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Grip force and muscle activities on forearm in golf swing
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