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The development of the easy grip force visualizer and application for the sports
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Abstract

Since the measurement of grip is simple and easy, it is widely used as one of
the muscular power measurement items of a physical strength diagnostic test.
Moreover, in the sport using tools, such as tennis, baseball, and kendo grip is
important as a measurement item for athletic ability evaluation. And recently the
equipment that measures operation to grasp has also been diversified.

Then, in this research, we have developed the grip visualization equipment,
which indicates the grip power with the number of the light emitting diodes. By this
equipment, the forces of grip and each finger were able to be measured.

F—0—F #Hh EHE \AHE BEAR-Y

1. [XL&HIC

Wk TE5) BhE i) AR—VHREHE<
FETS. BT, T=X, NKIV by, B,
REED X S ICHAEZEBERELFHEA I LD, FE
RV RAY BT HWERIR D IR DOHFA
NIFEEEFEEEOIERL L TUERARE N
5.

B, NENHETH LD, STRREYE 2
A=Y TR N ETHI NS, HHDREESL LT
FIHEShTWS. MIEREBILT U2 VR
RHEOMEFEAZRETEEE LIRS P
#8% KK), IB2BIEZRIET 2@ L 2L T

i (BRIED, 1994 ; FEHIFDY, 1978).
L2L, INbOBERITIBL HoRfne LTXR
REAN, FREORED TR INR. T,
BaEx1E, TNFNOERIIL L&D AT
VAL NERETHEIAIVIBMLEL VL, B
OB TIIIN SIS TE B b DLV,
Z ZTAMETIY, FEOHEHETEDL L,
NEANNDIAIVTH# T 40— KRNy T570
WICHERETEZ L2 0EEEE LT, BHR
FEBZRBL, ERANRERNT —F LaR%E
BAZELEAME Lo, AR LEBRBIMGEAR
W7V o TEFTED, HMbd LB D
KRESFRTEDERY— VRN, BHOK

D R TESFEFMER

® (G K F B



FiEE A - NI - B - R

&%, BITTHRENTA A — FOETRTED
ARLEEE AR L (O5EIED, 2003 ; BRIZ
23, 1995). Z DIEEL, SRR L FRHCE
BEICHETAZEONORESEUNETS. 20
EBEEZFEAR—YFRICBWCGEANTRETSH
0, EEE BB SIo—EDFEMA T /.

2. HEOERK

SRR LB, BAS— VR LS
Uy 72BEZEICLD, BEFOOLDEDIE
FEISAMEL, BHRY—VICEHREBREL, ZTO
EBHEETY vy VRy 7 AZTEEICERL, B
EHFHITEREBEICER, TOEELHEIELT
ANT—=TVarR—FEREIZATL, 10 BHOFR
NFAF—RERITESEDIbOE L. BHAE

7

'

gV w7

EHy—

v

TRy IR

BEAHF

'

SNEE - HENEEIR

v

a R L —H A

RIHFA A — K

1 EHREFIE

AL I

AELIE | =g TVwd
A
38
55 TH -
85
98
130 (mm)

B2 BEHT—VOMNELT) v

EHy—
ANELIE
GE]
ks
/MR
X3
1k
el —AWy
1kQ
€2 —-A—t
1kQ
e3
1kQ
ed —AM—
K4 i - BiEER
el~ed

B5 =y /L—2EK



{55 P ST PIARL LR DRSS & A K — Y A D

OFIEIFR 17T, &E, 2EVEBRAOKNC
KVRIT LA — FOENRET S,

7Y o TEHITER 35mmOMBEEOARM & E
AL, AZLE, $f8 s NNk, thzh
VRt LI FOEDEFICHIZ 5 7Y v 7 O#E
I, 4 MOELZT—VRUMT LTc. FoBXH%

N

E7 AEEHEE L I O

v Ak weda

e

iy

i

Ly
s

oy

M2 &R 3L,

FLT, Mt LEERF—VO LA M E
Wa—Fa7L, SCIEHEKORME 7Y »
TRESEIZEY, BT L. EHEOEL
F=UDOHNE, AELIEE el, FiEE &2, ¥
% e3, /Miiked L LI




FA - L - EER - BER

£1 HEF v FRAVOFEHHNEBEE (V)
i EWN)
150 200
Channel 50 100
el 0.075 | 0.125 | 0.160 | 0.250
e2 0.070 | 0.430 | 0.250 | 0.300
ed 0.268 | 0.550 | 0.850 | 1.075
ed 0.380 | 0.820 | 1.310 | 1.550
2 FEF v U FNDEHRE (pe)
FrE(N)
Channel 50 100 150 200
el 15 25 32 50
e2 14 30 50 60
ed 54 110 170 215
ed 76 164 262 310
£3 INHIEYVOEF ¥V RINVDELE
Channel el | e2 ed ed
EHE(L ) |2.53]3.03|10.95 | 16.15

BT =B bz el b ed D 4 HDE
FEZME - BERIEIZASIL, €04 80EEE
IELT 10 gL, Ry —YarL—
ZEFRIZ AT 5. - HiEEE A R 4 1287

BNT—Var R L—FRETANBE & HUE
BEEZIEL, BEL A A— FE2aiTaE5.
ORERITT 554 A — FoFTRAADI/MNI LY
Bt A L 5Lz, AATF—YarL—F0
BEX 5 IR

YY), LVHERKE L T2y b b
) AR ESE L2, BAOKE EBbrviz
W=, RAF—V a3 —FEREEIEL
fo. ZOBRBITANDBELEEFE LG LI ARD L%
HF A A— RDEIT L, ZDFEEAUT LEET 5.

5% 5v BLEBIR CASIBEN 0.6v &L L
EIRChD. ETHUELLD 0.5v %, BIREE
EOEUCES. ERHEEELEZR CEK
#eLT, AHEEM 0.5v~bv OT, 0.5v T2
ERB I, RATT AR A A — RO 1
OF O X TOE, ASTEEMN by iz /- & &,

-
—

4

BEFAA— FBR 10T TEb0E L.

X 6 T AJIEEN 3v ik, BHAFAA—F
BEEETLTWBRETHS. K 7ILERICE
HERELTWHWAEBTHS.

ZRROHIIOEIGNREL B0, A UHEIEEIC
RBEILHCEBEAFFHOBELRE L.

}EHSE LRV, BEZ 1000u ¢ &L, el
~ed DELG— PREFEFTIZ 50~200N DES %
10 BRI X 7. AT 50N F oL LT &,
FIENS~TERVIELIZ. el~ed DFHIE
FEDOFE %R 1IIRT.

#£1Ly, BERHEICLIRDE. LR by,
R 1000 ¢ DB, el DTHE 100N CTHIERE
12 0.075v THY, ROKIZ KL D ELRERE NS,

5:1000=0.075 : X

FRIVEREXIT 15 kbbb, FERRIZ
el~e4d DELHEZRD, K277

#£2 X0k IN HZYOVEHELER
# 3T

BT X FNORLBEWNE S BEHRFONT



ISR T AL D BHTE & A K — Y ~ DT

channel one
Jchannel two

channel Lhree
channel four

1
i
0.5
ed
0 ‘“;:hjannel Tive =10

channel six

8 BINIKT DA BER



Ryl

e HA - P - BE - R

VARENRWIE, BRAWEEFREN 1001FL
T, BIERHICBITAET ¥ RVOBEL LT
EREIToT-.

3. MEARE

FA%E LB CHRABNERET L. HELE
NHF—Fa—Filelhbed AL, TOE
Er OB ERPMDFEE & oz,

g I LI (MR, I, 7=,
RBEBHOETNENIFHME 7 A, & 28 ALHED)

HICHTR L CWRWEF 12 ADJE 40 A& LT,

2B, WRET 18 E~20mO¥AETHY, EE)
HE DOPEEL 2 E~SERMTH oI,

4. BIEHER

B0 8 {2 AR TRAFE L= IC L v flE L=t
BHEA (B OFBOUNEEETRT. F'7
TOERO Y hEEE, AR, X liiE B
L.

BRROHNEEIT, AZELEOE T el A 14 v,
B 280N, FHOEE €2 2% 0.55v, BHM
110N, ZEIEOEE e3 43 0.1v, #BSiZ 20N, /)
EDEE e4130.05v, BAILION L7, 2k
DOBEE 2.14v, B 428N L5 2 & Mboh
5. o, TIROESFH THIE L7218 433N

g

H9 fKiIROBHDOEE

Thol.

BA%E LB CHlE L BA2EIINT S, &
BOMAOEIEEZK IRT

EERIZ L BT — & o LIEBN L EDE LA OE
BoHolkE% R 10 ILoRT

5. &8

9, 4 RDED S b, AELEREED 66%
EBRLRERAEHL WA Z Ebholz, K
PO 25% Tholo. HHREOFITIE, AZEL
BEPRONBRILKE SOHEBE LT, BH
REOTNIANCE VA THDZ Edbh o]z,

K 10 i, HBRELBIZOWTHREBONEHE L
LD THD. ERBIOFHBOFT, ERIEIC

400

350 — Ok B 5 (8RR

T B EFERED

300 = B> X5
g 250 3 Rl 8 &7
R 200 H B OEBHER LI
U]

150 $84

100 H

50 [ B3 - »

0 3 . [ i35

AELSE i

5

Mg

10 d@Ehii R I L UIEEEIIRIC T B0 H D

6




{755 )T MBS D BHFE & AR — 2 N3]

AR L CWEEBREDOAZLIE, PRoMiTkE
<, ¥, ABRREIBONLHMAT D, AE
LEENIEFICREREERLTND Z L, TR
TZADE S ICHERDERHE L TV DHHEHRED
BOANRRKENZ LRtz 12, HiR, /A
BB L CIOEBEICFTB L TV A HEBE L, &
LA OWHRE LA O RETROLNT, §F
DINIREDEZEZ R L TV,

UEnFE Ly, #2LE5EECRENT, MR
OREHFEIVL, BERLZEIFIEEAR—Y
DEHEZ D LT=1R 0 1S5 5 —E D FTE 0 2 1
WZhBbDEBbhs.

6. f&Ek - SHRORE

BAFE LI- B IZAR—Y HEOYEBHEOL
BICH» D NESHTHZENTER. £, B
HOKE EEREEFAA—FORKITTRDOL, H
TREENGDD. Wb U T A LFRD
SN RT VBN ERRBET S LA TE, K
AR—YBEHIZBWTEZLLFIATHZ L8 TESD
Lo LBEbis.

SHOBELELT, 7Y v S ICEHRT — UM
ffanTWa7®, B HFPRLMEICLVIED
BRORET B &, BHRERICERSEHES
ARBEROTEBOMELALETHDI L,
RIS F— FOBREEEXD Z LR EBET
LD,

Fiz, ZOEBEOIGHAE LTI, EBHOBRBO
RIST A b, AR—=VRFEOY LY, HD
WIEEANBERIE T O 7= DigHE0ER /2 & b E
b, [k, ZNOLOREETAFYLATYT
NEABZRIETED L DICITRLIV.

HEF

AR EHEEFHIE TSR ER 13 £
EENTAREXFROBHDOTIZZR LIZH D
Thd. BERIIBEHOEZELET.

SEXH

FREHE, TPEERER, FEEIBNEL (1994) : B LiE
MNCET AR 2, WHOSTIZET AR, HE
E%, #39%, $45, pp347-355.

FEK, FAMEK, TRFE—, BERERR (2003) : N\
BTV v THHADORERE T =2 ~DIEH, EHE
EHFHFZE, Voll12, ppll-16.

BRE—, FERR, BREE, HFREEX BHE=
(1995): 7'V v 7RUBHRIELEBORRE, AR—VE
¥#HF%E, Vol.5, No.2 :ppl-8.

TEMBER, ZREE (1978) : EHOH, BRIEHF

DRME, HBHERLE, Vol13, pp61-66, ppl13-117.
B, Friias TERR SRR ARIES.






SEMRTIERIE 131 9-16, 2004

R %]
GS AX —IZBITBV AR —T DREENRZ—VEIEICRITT RS

BV IV DRBRDRFERF2LEHRLLT—

TR Y FEER
CEf% 1642 A 27 @ SHY)

The influence of a radius of ski sidecurvature on GS turn techniques
for two different level skiers

Nozomu KATO (Shinshu University, Graduate School of Education)
Masahiro YUKI (Shinshu University, Faculty of Education)

Abstract

The purpose of this study was to investigate technical factors of the alpine skiing
turn performance with special reference to skill level for two subjects. They performed
two different trials with both radius sidecurvature 18m and 21m. They were videotaped
with three synchronized digital video cameras (60fields/s) in the experimental set up GS
course. Three-dimensional coordinates of the body segment endpoints for the skiers
were collected to calculate kinematic parameters using panning DLT techniques.

The results obtained were summarized as follows:

In case of 18m sidecurvature, both skiers were able to turn with smaller attack
angle in phase of “to fall-line turn” (R18: subj.A 6.7deg, B 7.1deg ; R21: A 9.7deg,
B 19.3deg), so the CG velocity reduction was smaller(R18: subj.A 0.81m/s, B 0.93m/s ;
R21: A 0.56m/s, B —0.67m/s). On the other hand, in the 21m sidecurvature, the attack
angle of lower level subject was increased.

Turn techniques for the higher skill level skier with the sidecurvature 21m was
characterized as a lower CG height at the crossing over phase, and as a larger CG lean
angle toward inside during the “to fall-line turn” phase.
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Table 1 Characteristics of subject
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A-21 15.80 16.36 16.48
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segment in the coordinate embedded to CG velocity
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Figure 6 Horizontal distance between the CG and

the outer ski in the frontal plane on the snow.
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the higher skill level skier.
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