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Three dimensional analysis on baseball batting for difference in baseball experience players

Hirokazu YATSUCHI (Graduate School of Education, Shinshu University)
Masahiro YUKI (Faculty of Education, Shinshu University)

Abstract

The purpose of this study was to investigate the relationshipbetween the difference in baseball

experience andthe skill of thetee batting motion. Subjects were 7 male students selected by a variety

of their baseball careers. They were videotaped with two fixed video cameras(83.3fps). The tee batting

motion was analyzed using a three dimensional DLT analysis.

The results were as follows:

1) Correlation indicated between maximal bat angular velocity and the meannegative twist

angular velocity(r=0.819, p<0.05).

2) The high level player hit to the ball atnearly maximal bat angular velocity.

3) There were correlations between the hip joint angle and themaximal twist angular
velocity(r=0.945, p<0.01), the mean negativetwist angular velocity(r=0.821, p<0.05).

These results indicated that the mature players had superior tee batting skills with SSC skills of
upper limbs caused hiprotation before shoulder rotation by whichthe hip jointangle

increased.Moreover,coexistence of fitness-for-purpose of hitting the ball andSSC skills of upper limbs

for increasing bat speed were related to baseball experience players.
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Ride Properties of Skeleton Sled with Electromyogram

Akihiko NAGASAKA (Department of Mechanical Engineering, Nagano National
College of Technology)

Yuu TAKETABA (Department of Mechanical Engineering, Nagano National College
of Technology)

Yuki TANAKA (Department of Mechanical Engineering, Nagano National College of
Technology)

Ryoji UCHIYAMA (General Education, Nagano National College of Technology)
Yoshihiro IKOMA (Nagano Bobsleigh & Luge Federation)

Tatsuro MATSUBARA (Nagano Bobsleigh & Luge Federation)

Seiichi WATANABE (Department of Electrical and Electronic Engineering, Nagano
National College of Technology)

Abstract

Skeleton is a winter sport in which competitors aim to drive a one-person sled in a
prone, head-first position down on ice track in the fastest time. But studies on skeleton
have not been carried out until now. The purpose of this study was to measure the dynamic
strain, the vertical acceleration, the horizontal acceleration and the forward acceleration
applied to the sled frame, in order to shorten final time. The experiments were carried out
at the Spiral. In the experiment, first a 3D-acceleration transducer, surface
electromyogram (EMG) and a pressure sensor were attached to the body, then data was
collected with a compact recorder.

The results were summarized as follows.

Simultaneous measurement of a surface EMG of the rectus muscle of abdomen and a
vertical acceleration has made it possible to visualize the subjects ride in a sliding frame
welded skeleton sled
It was suggested that the rectus muscle of abdomen be used when curving.

The pressurizing extent of the shoulder was able to be made it visible with the small
pressure sensor of 50kPa.

*F—O—F:RTNb, Y, MEES, KEHEM MEEHAECY

2010 4F 1 30 H IR HUYE SRR I (R A2 CHEDER
U R S R 1
2 LT g S P SRR TR
O R TS M AR TR (B 2 IR B
DRI T S A — R
RBRART AL — « J a— 2l
O R LR A B AR LR



B A - JvE
1. ZL®Ic ST

RV b O, KTELBNTa— A& Y
VIZHIOSETRY, HARZ L TELZ A A
R EHTH D, AT UE, 2002 4DV
=7 A ey s THOIERRH & 2oz
CEEBICHEHEREDD LRl ET,
1998 ‘ERGFA Y By 7 ORT AL —F XY
2= Va Oy Lo R iR T AL

e a Uy (BUF RS TV 1, 2007 FFT. "
mnis
FErbFvaF b b= 2=l S17

—

LI E S h T 5. (Uphill: C8, C12)

ZEHLIE, THETICEASS FMTBNTA
VN DFE Y T L— DTSRRI
a [T Y 2, NEL 2D Z Lo T M1 ASAFha—R
WMELTEREO, LnLand, Va—Yapil
ST DR 12 H DA, ALV b
BT A 0FEIXIE & A E1Thiu T,

Z ZTARNIE T, 20144ED Y F Y Ly
TEEIZT TAT IV RN DT 7 A FE A ()
EXA L) BREMETHIEEAME LT, Wk
ORTFOWEHEME Y ) ~ORAEIC L 5 8 A
KT D007 =% & LT, ETORTORM
N (EMG) W, JEMNE, e mnk
JE, V-7 ISR 5 J OGS T 7 I inaskd J86 3 7 %
1T, R ETICR L TRFIC T 4 — Ry 7
THYVAT DR LT

100m

2. ERAE

2.1 EEBR5

FIRIIRW T ANRA TV T o 1=
— A E Y. 2O a—AD4EE 1360m,
EZET 118m BE O —7 %L 15 THDH. =
ZTC, C1~C15 13h—7HHE~T. CTRL
W C11 B DO RANBIZENZ1+5%, +15%0 |-
DA THD. £, ST (S01) lFAX— 4
A &, MT(M10) (X[ # A 2538 KON FT(S17)
W ELZA L (T7 AT NVEA L) OLET,
e oY —IC K ER, UL RE LT
hEhsd.
72k, FEERH (20114F 1 A 27 H) ORI S, 4
AUl — 3. 7°C, b 56 %, KRR IZ—11°CThH o 7.

S OWHRFT 14 THY, F 172em, (K
83.0kg, VU OHE LI 32. 5kg THDH. T OWEHRE I
2009 HEEEA A AR A7 /L b IRFHES T 1T Ol
LD TN S,

M2 AZNLKrTL—A
(@, ©: %, ®):H)



BRI & IV 72 270 b > 2 ) OB

2. 2 IMEERE

M 212F0VOD T L—AERT. 7L —A1%
W E (4 7 ) <, ERZ Y OiEfT
FaEiesn (K 2@). EFE#IcH DRV
7 L—ACThD. AT, FATICH DR
WART L —LTHD. TNENOT L — AL 3 FBRAER & A LI
BHEME T, Z 0 oM CREE S TN D.
2ARDZ =TT ThH D (K20).

[X] 3 e it 2 255 LT @ P AR 7. T
D7, ACEJ5 1A e B @ 53 L OEF T 5
I EE R E AR o — ((BR) 36
¥, AS-10TG (£10G)) #JHV, =23 n :
U ML a— Rk )P AR o T
ay Ry b a—=FoY o) o7 EE T
100Hz & U7=. 7ok, FEEFIEE a fllE1E,
VU OHEFTIF ATk U CREE i 2 (B 7 1) S i)
TZE 7T 2SS LT, AP RIEE T ac
127V OHELT TN U CAeAs 7 N I i 2 1) SR
A Z 7 Z AL LT, AT RN E a1
Z 0 OWATH AL O 7T AN L ClEE
1To7-.

EMG

2. 3 MEHAE

5 (EMG) &%, G @i S s B RE
PEDO—FETH Y, ZDE506Ix oS NEd)
Wie) Snbns. £z, EERmTHllEh D%
IR, e — AR — AR DI 2 B D
B SNDIE TR SN D %, X4 ORI
KW S A R TE L 720 T DL R
(IEMG) &%, fhiERZE T 2 22k L7z
BT, HOEERIEE RIRIEE 22 5.

X5 D 2R~ d. AW TIE, ATV R
IZBW T 230 TET 5720, HEEGmI
KREARBMHPHND L PREND 20, HHERON
SEMGATE L0, X e@ICRFEOMEMM ) %57
I F 7z, KeMITET-ONT () 257, X6()
RIS T 0 ARG () O@%, X 6Mm)IEty
FCT ¢ AREM (—H) @%ZNZhaht L7z
B SR DS E TE T IHOTV D ORIGE
flichsd (X5).

iz, Vo7V 7T 100Hz (il
BT oW TIE 10H 2 ), HEW0E I A0 20kHz &
L, BRI OB, =% — /) — L&A To
Wil Z17 -7z,

(K6 7 4 AREMOREY FHTLHE
P ((@) - BFONEES (7)), b)  BFOFH ()



R 48 - HnE e

2. 4 EHAE

X 7TIZ/NE S o Ao ) T@IFT 4 AR
U= MU LEZEE S %, MTO)IiEE 0
WM A2 ThuRd. 7ok, ®TEE D OEEL
TOWREIZE W DOXHAFUZ 1T H DT, St
TR TOLEJFITUE L, /NRE ' 90,
50kPa ((Kk) IFITE3 AS-10GA) O EI&IED & A
TThD.

Eiz, Yo7 ARSI 100Hz, BT 5
1% 20kHz & L7,

3. RRERBLUEE

3. 1 ILREARIE

1% 8 (¥ A= P D T T A IR S a, & WEH] 700 B
R 8(a) i FLAT DI S5 EE% a,,
8(b) 1L 1z D r—sS A7 ¢ )b Z WL O TEE T [
W a, OWFRINOT — 4 Th 5. 8(@ITHN T,
IR HE o — SR 5 A A 7T ANk LTl

(Y U) %7 T RAHELT LT, BRBIET T
N ENSD. Fim, T4 VBN XY, WK
ERNHERIC /2%, I—T7 1 AD & 4~T7G 3MEHI L
TWBZ b5 (X8b)).

[ 9 1T P O ACEIF IR ac & WEE] 7O BH%
Zot. X 9(@) i FLAT O/ACFIFHMEE ac ks &
O 9M) 1% 1Hz D v —sR 27 ¢ )L 2 LR D K
JTFFNGEE ac ORFRINOT — 42 Th 5. K (@I
WC, ACEIFIIGEE ac Ot 2% J7 10 & 1T 5
FEKE LT E 7T ACEGE L2 2 & T, R

b gtz

T NRETE

TTAR A F R DENTZ. T 4V F LB L
DITEAARIZZ22 S (1K 9Mb). fEh— 7 A i
% L7522 (O, 455 —7 % @i
T DL~ AT RPN (FEIMONMERE) 23S i
T As, I IEIGEE a, \CH LT, ACE S5 nid
JE as DMK 1G (9.8m/s?) FRE L /NS WZ LD
2% (14 9(0))

a,(G)

T(s)
8 TR SFIINESE a. & W 7 O RR




HEMMZ AW A 7V s 2 ) OB

2
D

7 fW | “

T(s)

2
s (@) yso1] 1806 4[so8] - ilmio] is13] imis| i|s17]
JRFLATY 1C20 gy C4 TS el N § ,,,,,,, T
1 : 1 1 1 1 . ] 1
osb 1o L W - ‘ : T A R . e
0 M il uumlul“m‘mlﬂw MMM MM! MH ull HMK .ll lmu “\ ‘..r‘ \I bl LIM\ TR \"
: ! ‘ ‘ \‘ ‘ \ : T 1 vv ll '”H WIHH’ F
O05pF------ [ EREEE EEERT R 1 EERRA T EEEREETES Rt | B ELEEEE | EEL EE R N ERE K
; : o : B I :
1 1 ' 1 | 1 ' 1 ' 1 ! 1
A5 R P R EEP R b oo e beeees FRR
6\ _2 1 1 l: Il l 1 1 : 1 ' 1 :l 1 1 ' 1 1 l: Il l 1 1 :I 1 ' I: 1 1 Il l 1 1 :I Il
. 2
S IO ETTI 1506] ifsos] i mi0]
JRLPEE ST RO S ] T
05| 3 O I S
| ! 1
0 . . . . :
05 g AR P 1
-1 o R e R oo
B I S PR e P TETR o i
_2 1 1 I: 1 i 1 1 : 1 i 1 :l 1 1 i 1 1 I:I ' 1 1 :
0 10 20 30 40
T(s)
[ 10 AT IR ay & IR 7 OBILR
X1 10 (2 HHEH OETT ST ML ay & BEH] TR 3.2 BMEMEL

&9, 1410 ()78 FLAT, (b)7% 1Hz O v —/%A
T4 VE PR LT RERINF R TH D, o — A THAR
I RO RO LR L, I—7ICAD L
A ETFLTWDZ Enbnd. 728, M10 OfijE
C13 DT EV L e > TV A, CL1 @i
HIER~AF ALY, WL TNWD ZERDND
(12 10(0)).

RN EMG, ®9y sl IEMG 3 X ONLEE a,
LRI 7 O BIRIT M ER > O 3008 DILERS T 7
27> TS, UHL b %mwfﬁﬂﬁé LT,

X 11 12 AEH A DIZEBT 2 EN EMG, &5y
mﬂwumﬁﬁ&jﬂuﬁﬁP&HMTw%#
Zad. UYL bRV T@RFEK EMG, 0OFi%)
BN IEMG, NEE a3 KOS P%, T=40



R 48 - HnE e

~110s CENZNIEPL L=, = Z°C, ST, MT, FT
FENZENARL — N E A L, WEA L, T7 AT
B A DEFRLTND. C2 75 Cld [ EZAZho
H—TOMETHL (K1), ZRENOMHE HI1c%
NENH—TNTIERERZ R LTS 2 LMD
moh.

[ 12 \SHI & A 2R ORI BN IEMG Nk
FE a2, 3 X OVES) P LW TORRE RS CT DA
—7ZHBWT IEMG, a, PiRznEhih— 7wz
NENA—TNTIEHREREER LT, £2%

AL RINEIC A — 7 R AMER L, ZEEAKRE
IELTWD Z AR ENS.

12 £V, I—R EOZ A LG OFKH
il N & L7 IR ORI E X, A7V kv
DUHERE Y V) 7 L — A0 ETORT ORERE
b5 Z L A AREIC Lz, o — 7 W CHEEL
PIEHEND ZENREIND. JHOMTEREEL,
50kPa O/NUE S I L0 a{ETE 5.

F, INHOT—FELEICLT, BRICT K
NA AR EZRITH TN T EERFIL TS,

EMG (V)

WIN = O =N W

IEMG (V)
_— N W

a,(G)

11 {EZ A LSBT DA EN EMG R iEN: IEMG)NHEEE az,.75 L ONEJ) P P
T O Bif%



HEMMZ AW A 7V s 2 ) OB

4. #EE

BN & A T2 A v b o2 0 OB EREC D
WD ERKRIILL T OMY TH 5.

D) 2—REDX AL (VP R) 5RO Kk
L & L7 I ORI E 1L, A7V B
YDEY T L= AOU P OBT O ERE & AT
HbT 2 Z L &R LTz,

2) H—THECIHEMAAIEH S NS Z LRSS
7=.

3)JH DIMERRFEIE, 50kPa O/NHUE & kY
AL TE .

AR, AW E Z3RW T2 & F Lo kaiath
T’I*‘T%VFFJT H B Z RIS LIRS B o g2 £ L
ES0

T (s)

B4 12 P2 A L OR T EAL IEMG IR a, 35 X OVES) P LI T OBIR

SE X

(1) Aldo O. Perotto (), i K (FIF)  dakf
TR erulmhﬁw)ﬂn AR

@A, =R -, FE R, ®I L ER
IR E%*%@ﬂ‘) VEY I DY 2—V 2 itk
R D000 — BALE L P okkii—, &
W EASE, 10, pp.17 -24 (1999)

(3)FIBT International Skeleton Rules,2010-2011

@) EWWz, BIEE, FkE, gk kZs,
WESCAT, B —, /MR, BY 3, ILAREDR -
ATy T A — M7 L — FOBOTHME, A
W=V FE¥FFSE,  Vol. 18, No.1, pp.17 -24
(2008)

GYEWILZ, B B, NI TR, A, AbE
oL, M fnZe, MR, ARESEES : R4 L Ry
DY T L— BB, AR
Vol. 19, No.2, pp.113-118(2009)

6) ML id, WEE—, K, RRgEH, 5
FE =, W skt Spnnt Running [ 851
AT LOBEL ZOIHM, FsCE TEEEE ),
27 %, pp.143 -148 (2004. 3)



	空白ページ



