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Z 37369 TFERFeH o= AHT 429%9 A4FE(CAGR)S YEU AL
Atk mEg 2020 = 5& 7THY RV 2 (A A 29% )=
S5 vk gzt A3 AR, e Fe 2, Sony, HTC, T2,
mlo] AR AZE T v IJALEo] AF ANEH TR HFEal e
H o] F
o S ATk

23z Fofo] VRol A, AY, T & FHA AEE 3o
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M Adoy, 27]F & o] 4F(2012)9] Ao w=H VRBT(virtual
reality balance training) 7171 €-&3te] 22W 9 =A(H A= 654))
55 2 Jdo® Uy Ads WYt F AT BF 657 53] 7
Aol Ui o FHS ko VRBT HuoAs F718ez A 30

BA =7 VRBT £9& 288t 1 23 BBS(berg balance scale)
9} TUG(time ip and go test)olA VRBT o] BBS(4.00 vs 2.81
scale) 12]3L TUG( -1.33 sec vs -052)Z ¢ U2 & RAFUL
olF F3l 3d AlEHlAT A AAE A} 7717 AA 5 A o

2 g5 ZHo A B dSS & 5
2) okl JHgEAAT 7] o] & dF

of AlEHlold FHE Sl BhAbe AlZF ©A Folut Ao &
o] thakatA o] Fol A rHGray, 2002a, 2002b, 2004b; Castaneda &
Gray, 2007; Beilock & Carr, 2007, Gray, 2008).Gray(2002)= A& o4
= Tl dE BAE 2 dE AE AP 689 v=
stz ElRFES e ® OpenGL(Silicon graphics, INc. Mountain
View, CA)E AF&3to] AlEd o] dollA] YEeEldE T 35 A& A
= Fdsdn. 249 F 5o £Ret Folrt 29 Ao
AR on wjES o FASTRAK AME ®Alste] xyz5e WIE

wEith & EdolEdA of 76m A7AY] & FAY F Ao
ol & o] FEHUCIE/A 2= AZte] U &V] wEel e7bA F
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A 4 glta ok AlEeA 29 HAE FAA EREC] Eo
= W Bu =2 7Y dysss UEH L,
T o7t EolbAT

Gray(2008)9] Ao A 3D Al EH oS 88 Az =74 Azt
gzwle] wa Aol o]FofHrl FFAELS 2.11lm X 147m 7)<

23298 23 3D ABACHAA 57t UAE FE AL AAE £

P L
b
o
=2
=
4, )
.
o)
N
)

Jfu
2

B} vlEo] Al (Fastak position tracker)E 23l xy,z %9 &

H9e BT A3 3hA FEw wE wvt dekAw A ve

ol e]o] VR& o] &3k of7oll theh thekst ddolM = sdAE3 H
SHAEY 299 AR Ao, 5 wEZolup P&l ik Zpolo] g
A7 UtH(syzmanski & mciny 2007; Tabuchi & MAtsuo, 2007;
Dowling & Fleisig, 2016).
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1. 793

2 oATe GaAE StE ok Eol)
] Aol @AY HE 29 w9
AAee A 894 VRezeiE dwd = )

o AT ate] Al ARRe thgel <19 >3 2k

T 1. 49F QA B4
Ae(PF+ R 2R o191(7)

VR+FB 22.87 + 164 8

FB 2275 + 1.90 3
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¥ 4PM VR 29 AL 5% $5%% TS Fohur] 99
I HTC VIVE A|%o]

o]
k=i

A= <29 1>2 HTC 3Abel A 73
|+ PC71%ke] 71 A (virtual reality) 717] & shUz A
Tu R frEAlago® AAHY AR AF(Steam)s RS WH
(Valve)st @& ste] 7dkak AlFolth 2160 x 1200 3143 %= 90hz FAHE:
S ZkE FErkE VR 717]0th 442 sl=rkeE VR 7]7], 2709 &
A A A 278e] FA AEEH R FAE U B dATelAeE <2
H 2>8} Zo] B HEZe e AA MEE At 29 $de AAS

o] HjEX AA wlES FA9 Aol A AF gk
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a4 2 VR &4 HE

2) 9% 4 (Kinovea)

=3l H TG EAS 9siA Kinovea T34 HA AT Eo] x
2aWS AFESY Y Kinovears 38X ¢, 2X % EAVIE0] AlEd =

i
|

g 24t de e
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3) Zepp2 sensor

2 AN oFT WE 29 A9 £EL Pl A8 A
Zepp 2= 29 FAA 29 £EE B FE el 27: 2

rl

o] 254cm, =o] 123cm °|¥ FAE 6.25g° AHlolw HAlE A=
T HARIEHe 7Y 3-way Ao]lmAFEZTE BRItk HolH
ARE EFF2 7|58 58 FAor ~9 dHolHE glez Ads=
ol A s wo dEze] gg Are dd & 4 Xeke 9A
of AARE ME 248 A% T wAYUF i g s AP
AL A #7535 (Bailey, Mclnnis &
Batcher, 2016). %3+ 39 AH]= &2 MLB(Major league baseball) ol
Al & F AA o THMLB). W= ofupFo] Md4Eo] MLBA
Z1E3 uf Zepp AlA 2] dHolE & A FsoF st

N
A

>
2
=
a
>
Lo,
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oo
N
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3) HAYEA

= Al dHE Al B BiARE EAE] S8k vt e
ZhelEtE AAstel 4 st v @ATE HAE AL e vdA
¥ A4 2 e AAR s e

© HAEE 2 98 = A=E 2t sHvgtE HAse] £4 53

o Fhlel A S1AE <9 5>9f ol Blx M%) Swe] A st

a9 5. T 2R 9A
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3. Ay Az}

A8 Aae <F 2>9 7ol dAs ).
x2.49 #ZA
A}
Ze 3 D) A)E ¥ o] A F A (VR)+FB

54 7] A}




1) AAEA

F o RAGeR o] fgk A o2 93w Al(pitching machine)ll A]
Hox 3 100km/h-110km/he @47 A5k 32 208 298 3

AAER Aue FARAG A B} gRoz: B A4, B @
z B A, L B mAE, BA 4R

)
&
dAY, 29 2¥ES adste] s
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5. A5 EA

1) &34 3=
B4 f5e uEd Fo i AFE wUe AWML Fa
Stk B4 05 Bed Angel WEd F& RFE BE T S

2 4%y

2) & 87
$3 B B4 550 T3 W 25 FoA <Y 9>¢ e A
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B Ao A= SPSS 2309 A4 ZEaWs &83e VR+FB o+

W FB At 29 AFES vueY st e HSs 97§

)

k)
do
1o,
&
HN
rlo
o
)

052 AA3ATHSPSS Inc, Chicago, USA). 2=

Qg 2487 Sl ol AW eEA (2-way ANOVAIE A A 3Tt
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V. a7 23

@3 VR(Virtual

ol
_\7\_1‘
2
=2,
>,
[
ik
=
o
o
(i
i)

e
Reality)st Zejujy A% 343 guze] 29 43y olg
bt Aol oo B TNt A9 AR AnE HA 35

$3 B2 35, WAL, Al zEe] A9y, 29 ANEz TRE

AASFAT. S FOl W Ao WMeAEe] WatE RHGuA 5

1. 813 3+

B4 3l5E 2009 AYoA] wjEd] Fo] o]
SASAT A, AL, 9 SA we T g g
o}

'S

A AV 57
FB 14+0.75 13.6+1.59 13.75+1.28
VR + FB 14.37£1.18 15.25%0.70 14.75+0.70
(9] : 7D

_ g5 . Jiﬂ k'_. 1_'_” &t 3



EFA S o] digh o] YW FEA A¥ <& >olME F- WHI[FAD)
= 6.632, p<.05]o.2 FF Hol7t A FAAI7] [F(2,14) = 0.448,
p>.05]% Fog Aozt glolvh. FH
p>.05]% freg =] 7F il

B4 Zlgo] digt <& 6> AMFAAAAE AP SHAA T AT
EFA g Bt xfo] 0375, EFL2AF 0
SAH R FostA etk ol F Fweo €A

% H

ALF EZAo| M Harato]l 1625, A 0625 AolE FogEe
0.035% frolet ztel7b yEpwth olE 7 Fwe] Ao|7p e
VR+FB o] VR AAel o3 fojngh a7t vetwgrta & 5 3l
b 91 HARel A Hat 1.000, £FA 0535 Aol2 FoFELS 0.104
2 yehtar 9l

<a¥ 13> F G AR, AR, SX AL BHA 3l adxE

JERl T

o

o _
AMES gge gadw P o9
T 12.000 1 12000 6632  0.037%
o3}
(Zelu) 12.667 7 1.810
S A7 0.542 2 0.271 0.448 0.648
oA 8.458 14 0.604
(FAA171) : :
S upy
SR 3125 9 1562 1952 0179
o3}
11.208 14 0.801
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£6 B4 049 AERY A%
A}o] o] tf §195%
s Eay | wwe men fy  PATE
de A
FB VR+FB | -0.375 0.420 0402 -1.368 0.618
A VR+FB FB 0.375 0.420 0402 -0618 1.368
- FB VR+FB | -1.625% 0625 0.035%« -3.103 -0.147
i VR+FB FB 1.625« 0625 0.035* 0.147 3.103
FB VR+FB | -1.000 0.535 0.104 -2.264 0.264
e VR+FB FB 1.000 0.535 0.104 -0.264 2.264
16.00 —e—FB —e—VR+FB
15.50
15.00
14.50
14.00 [ j
13.50 T J
13.00
12.50
12.00
ApE Ap= I} X|
1913, 54 3 gz
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AL A A F s A
FB 9.37+0.91 9.5+0.92 9.75+1.03
VR + FB 9.5£0.92 11+1.06 11.5+0.92
G e D)

FE EFE 8ol dig ol EEA A <% eAME T WUy
[F(1,7) = 0179, p>.05]2= f+o]g Aoz} fuddth SAAI7] [F(2,14) =
10.168, p<.05]s= frefgh Aol7F Ut FHAWH«ZZA 7] [F(2,14) =
3.897, p<.05]i= frelgh zkol 7t AUt

FE B4 35 g <z 9> AAFHANAE Abd SFAA T A
ool B4 A Hd zbo]l 0125, FFL A 0295 WA frogEo]
04028 FAHOZ frofstA] sttt ole F Juhe] B4 3lgolA A
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VR+FB %ol VR Aol o8] frolmat wup/t tehgria 2 5 glvk
S2 AAbelA WE - 1000, EELA 0535 Hol2 FolBELS 0

= Ui gk <E 6> F Aol AW, A, Bz B§A 8
eEs v,

AMER gge g@as  F o felgs
Fay 0.062 1 0062 0179 0685
QANEAWR) 2438 7 0.348
AN 8.292 2 4146 10.168  0.002%*
QAEAAZ) 5708 14 0.408
EACKL Ay 4,202 2 2146 3897  0.045%
QA(ZE#AZY) 7708 14 0.551

5 o) et



¥ 9. faEZ 05 AT A
oo  AFolelth3H95%
=GN /EEE | el meext 1Y 23t
= = }\01'?:51'
FB VR+FB | -0.125 0.295 0.685 3 0573
/\]-;G
VR+FB FB 0.125 0.295 0685 -0573 0.823
FB VR+FB | -1.500% 0463 0.014* -2595 -0.405
ALZ
VR+FB FB 1.500% 0.463 0.014%« 0.405 2.595
FB VR+FB | -1.250 0.648 0.095 -2.782 0.282
57
VR+FB FB 1.250 0.648 0.095 -0282 2.782
3. H A

HA 2= & Bl A

CEEREELY

Ais wE WA Ave <@ 1053 2

# 10 . WAL (Fdrx=dAp)

e o] gol Wold ] A WA wes

AR A-, A, A Ak e F e

AL A AL 5 %)
FB 46.69+2.27 45.06+2.87 45.05+2.91
VR + FB 4473261 48.68+3.75 48.31+£3.69
(&9 ' m)
- q&t)eta



12.00

11.50

T ——FB
00 —e—VR+FB

10.50
10.00

-
es0
2,00
850
8.00

A+ A= o}

a9 14, 5 B4 35 o=
H Ao sk o) AW FEA A <iE 11>oA= &4 E[F(17) =

1.895, p>.05]e= F& o]zt Av. FAA7] [F(214) = 1.065,
p>.05]% froldt zolzb gk FHEAU«SAHA] [F(2,14) = 13.905,
p<.05]& g xFol7h St

A gk <i 12> AAFAAANAE AP SA-A T Fde] 3
T 2ke] 1.961, EF 22k 0.816 WolA] fFelgFe] 0.047= FAXORE
ok 2ol 7F A ATk,

ALS ZAo A HiFabo] -3614, FFEeAF 1718 AolR FolFdES
0.074=% o] o] 7} vEbbA] ek okt

oA HAfell Al 3t -3261, =23t 1426 #ol2 Fo)EL2 0.056
o® fF3% zol= YEUHA skt <ad 16>2 F Hwe] AR, Ab

T, A AR B A Sl O Z s YE

S , _3;1 2-1]



o
At Afe BiAF OF foIE
Fay 32.193 1 32193 1895 0211
24
(Zau) 118.951 7 16.993
2= 4] 7] 12.377 2 6188 1065 0371
.3
(=N ) 81.317 14 5.808
F ey
%LJOA]‘;]* 77973 2 38986 13905  0.002*
27}
(22227 39.253 14 2.804
3E 12, vA digk A S A
|0 ﬁl]EHfSJSE;S%
. _ g0 A 3
A /EARY | Bedel meen £ i
se 4@
FB  VRFB| 1.961x 0816 0047 0032 3891
A
VRTFB  FB | -1.961* 0816 0047 3801 -0.032
FB  VREB| -3614 1718 0074 7676 0449
ALS
VR‘FB  FB 3614 1718 0074 0449 7676
FB  VREB| -3261 1426 0056 6632 0110
SR
VRTB  TB 3261 1426 0056 0110 6632
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52.00

50.00
g F B
48.00 —eo—\/R+FB
46.00
_|_
[ 1
4400
42.00
40.00
ArE At= x|
% 156, A =
4. WAt RS APy
WAl Zhe] AP FE BhrelA wiEe] Fol o} tpolrks Ak
ZEz gelste] Zgsch AL wo) AT WAL o) AbA, AL,
A AAel mhe T fue P B3 A% Ane <E 13> 2k,
13 . AR (BE + BERA)
A A A3 st A
FB 24.43+22.21 23.42+21.98 23.716+20.23
VR + FB 24.65+20.74 24.57+16.56 23.850+17.26
(& 9:°)
o_ 1 - —
— 43 - x’{;| '.I.l_.r' L.H {:'-lr' '|]lr_



WA o] ek o] WA An < 14dA e £ U
[F(1,7) = 8439, p<.05]o. = frejgk zto]7k AATE A4 A7) [F(2,14) =
3.025, p>.05]% frelgk zbol7h Ak FHH
4.043, p<.05]:= o3k Aol 7k AT

A e <E 15> ARSHANAE AP SA-AA T dde]

A 1.392 el A Folgso] 0.411%2

Bl
_>|4_AI
S
s
=~
=5
N
to

AFS ZAo A HiFxto]l -1.150, F+2xF 1400 xpol2 FFES
0.439% gk AFol7F vrebtbA] e ket

A ALl A it -3174, F=2a 0956 2Fol2 FolgELS 0.013
o7 Fo3% Aol7} etk <2¥ 17>8 WAL T A dAAS B

)
Ame . GHFE BEAE F #eEE
Fay 129.462 1 129462 8439  0.023x
o3
(s 107.391 7 15.342
ZA A7) 66.963 2 33481 3025  0.081
QAHESAAD) 5.708 14 0.408
T«
=] 31.819 2 15909 4043 0.041%
<3
55.092 14 3.935
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29 HLE FE BTN Zepps2 AN E Bk wE 29 Hr=
et 29 SEo A, AL S0 uhe F Rde] Wi ¥E
Ax AR <E 16>7 2o}
¥ 16, 29 29= (Fi + EFEAA)
Ab A A% 3t A
FB 90.96£2.69 90.92+2.34 91.13+£2.49
VR + FB 89.18+3.00 88.71+2.92 88.80+3.09
(&9l : km/h)
110.00= s
~——FB
—VR+FB
105.005
100.00-
95.00
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50.004
7500
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2e v iy ojdW R Ay <& 17>oM= Ed U
[F(1,7) = 1.929, p>.05]e2 23 ztol7b fidvh. SAA7] [F(2,14) =
0.230, p>.05lx= eld #el7k st AW« A7] [F(214) =

AT
A S F A

-

0517, p<.05]= 938k Aol 7} ¢l
29 ~yl=o] 3 <F 18> ALEAANAE A}
22k 1411 WelA Frelao] 0.2482 FA A o

1o
i
Bl
N
©

=
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I§
o0

o 3L = 0
‘ITQQ'ET:

2 Felg Aol7h glslth
AP EelA Hatake]l 2209, EFELAF 1682 Abol®
0.230% el gk akel7h YebA] ekt
A APl A Bt 2336, Ak 1556 Aol® fFoSES 0177%
ek Apol7h vEhbA FSkTh <a¥ 18> 29 AT =] ARd, A
¥, JHA e Zolt
F 17 . 29 avue oW 4 A
o &) )
AMES  Ag= wads  F o o9
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oz
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CR
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SeEuy o«
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Abstract

Comparison of learning effects using Virtual

Reality[VR] in bat swing training

Lee, Dong Youn
Department of Physical Education
The Graduate School

Seoul National University

The purpose of this study is to compare and analyze the
difference of the swing accuracy between the group using VR
(Virtual Reality) and the group not using VR.

The study subjects consisted of males aged 20 to 26 years old.
After preliminary test, it consisted of two groups (free batting
training, free batting training + VR training) with randomly similar
swing precision. The participants performed 20 swings from the
pitching machine with a speed of 100km/h to 110km/h.

The duration of the training was 3 weeks(3 times/week), 9 times
in total. VR and free batting group showed more significant results
than free batting group in hit count, valid hit count and distance. In
addition, consistency of launch angle was high in free batting + VR

training. However, there was no significant difference in bat speed



between the two groups. These results show that the group with VR

training is better than the group without VR swing training in swing

accuracy.

Key words : virtual reality, VR, free betting, swing accuracy,
swing speed, launch angle
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