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91) FgH2004), EXA AA W) B AT 27 1397k, Al 0 AlFAL pp. 18-19.

92) A& (2006), &7FAE L] Al EFdo] mARHE HqulA FAH R vAE 9T I
A538k8] A, 45(2), pp. 371-381.

93) fA4 9(2012), A A4S T B RloRAL 87F FRo] Srolunitt A S
v AE 29 AF, 253 %A 14(3), pp. 13-24.
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S8l 222 AzetE Adske dAgered . $ok. (24 ¢ Ray Long, W53 ¢ 9
(2011), The Key Muscles of Yoga, 3t<& 2| s-4 3, p. 220)
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95) Ray Long, Z&3F ¢ 9(2011), Your Guide to Functional Anatomy in Yoga; The Key
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96) John Scott(2000), Ashtanga Yoga : The Definitive Step-by-Step Guide to Dynamic
Yoga, New York @ Three Rivers Press, pp. 24-25.
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97) Ray Long(2011), op. cit.,, p. 44.
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system, Journal of Bodywork & Movement Therapies, 20, pp. 1-5.

100) Omkar, S. N.,, & Vishwas, B. T. (2009), Yoga techniques as a means of core stability
training, Journal of Bodywork and Movement Therapies, 13, pp. 98-103.

101) John Scott(2009), op. cit., p. 18.
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102) -2 €(2012), op. cit., pp. 13-24.

103) Wtfel(olxoh(2014), | ol A9 §l= 2| AEE 87k A& #FE, pp. 118-119.

104) Nancy Gerstein(2008), Guiding Yoga's Lights: lessons for Yoga's teachers, M. A. ;
Human Kinetiscs, pp. 33-65.

105) Gabrielle Raiz(2012), Hot Yoga Master Class: Discover a DBeautiful Hot Yoga

Practice-Precision Techniques for Beginners to Advanced, Buderim : Colete Pty Ltd., pp.
72-99.
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106) ITN =AM |-AE, <71Ae] > 47MHe ‘~xx= Hag—q w54, AAY 2011 7. 18
http://www.itnk.co.kr/news/articleView html?idxno=33708 [ZA 2 ¥ 201 4 3. 10.]

107) sj4du]=(2012), 871 HEY A Bl 2 Urkd r%$g]LJ oA TC9y 74A, AANY
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113) Aving Global Network(2014), ¥ o8& 7154 &A= AeA, AAL 2014, 7. 17.
http://kr.aving net/news/view.php?articleld=1026517 [ 4 <Y 2014. 7. 21.]

114) A8 =(2012), op. cit. [AAY 2014. 3. 11. ]
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126) #5172 259(2010), Al 64 ¢l QAA X 339 PFS7d ALY, HESR A, A
574 www.sizekorea.com [H2Y 2014. 3. 29.]
27) 3& £(2007), op. cit., pp. 40-41.
28) &UlA £1(2007), 329 1A e o83 20t oAl FHEA AAAE A A7,
o] 7518 A, 31(5), pp. 692-704.
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3. 3D Q1A Aoy 54

2 A= A HEa 3D 291 AYS 98 Artec Eva 3D Scanner
2 Abgstgnt o] Ay E AolgE A 8RS AHsketA E£&ET S

=

A2 =z el w 20,0000pointse] iLd Aol JpEEith AES 9E HY

3D 271d AHe BItel EEH AAFY dHelHE <2y 13> zow,

of AArjFtor A FHor EuEXA HelHe ddx

<IL® 13> 3D &Y A § 22 olH st
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<¥ 8> 3D AHY EH &8 Ay ALY

AR 29 Artec Eva Lite
g WA Y none
3D I F= 0.5 mm
3D ¥AE A3 0.1 mm
Age WE 3D A= 0.03% over 100 cm
A = none
A 24 bpp
el ZHA AFE A obd)
2s A 0.4-1m
AR 7k HED 214 x 148 mm
o i e i R D) 536 x 371 mm
Hol= 4% 30 x 21°
Hoe Zy el &5 16 fps
=& Az 0.0002 s
doly 4 £% 2,000,000 points/s
HE] o] ZRAA ves
A7|(AF) 2615 x 158.2 x 637 mm
A 0.85 kg
IR 12V, 48W
g 5 0] 1 x USB20
2w OB]J, PLY, WRL, STL, AOP,
ASCI, PTX, E57, XYZRGB

3D AAAY 270 dumHI} FAo CAD Artec Studio 9 Programol A &
2

He BAFE 49 A, 29 A9 A Lo wEFHA F P97} Qe
A QA
APee AEW Wae 7ol Hx AAMNE xdele] FAAPo A

A9 asbel W b 4 A Fasat 2l $4¢ £9% F 23
=

B AR AME GASES Stk 2Ue) We] AAE FAFO
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XA sl Bekslar, gy =% 2 73 (Rapidform Program)g ©]-&3le] A%

Ae w4 delystate] AEd g v surface™ 0% W EHA| 71T

= 3x3em® Abel=e) A4 R AW (Triangle Simplification) s 2 &3ke] 3

A QIAE 2249 s oz PAdst=r oo A 7o &5 HAss)
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Wl o] UH133)130) Ab7} w4 W Q)
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HA AR dHE adE A F
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133) Michael Garland(1999), Quadric-Based Polygonal Surface Simplification, Carnegie

Mellon University Doctoral Dissertation, pp. 165-169.
134) Jeong, Y., Hong, K. & Kim, S.(2006), 3D pattern construction and its application to
tight-fitting garments for comfortable pressure, Fibers and polymers, 7(2), pp. 195-202.
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Az 4 vy
= | A
S A= ()
2 2 (color) charcoal Fotzd
nylon 44.2
=8 E5(%) polyester 43.9 KS K 0210 : 2007
polyurethane 11.9
A% (g/m?) 297.2 KS K 0514 : 2011
i wale(") 94.0 KS K 0815 , 6.19:2008

X7 3 85(%)

course(%) 96.0 AW

7 (mm) 0.81 KS K ISO 5084 : 2011

) Ax 4-5 KS K 0650 : 2011

nZ A

& 4-5 ARTHY

wale 924

W % (71 /inch) KS K 0512 : 2012

course 1344

wale(%d) 530 KS K 0851 : 2008

A7 = (N)

course(Z) 370 2P EH(CRE Type)

(#5] FA Y
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<E 12> nudE B FEA (&49: cm)
LEE]
A B C D
=4
front band: 5 front band : 6
BRI front band : 7 front band : 7
. back band : 5 back band : 3
(waist line) | back band : 4 back band : 6.5
yoke(fb) : 2.5 back yoke : 6

=4

N 52(w) x 10(h) 25(w)x 45(M) 2.5(w) x 5.5(h) 2.5(w) x 45(h)
(gusset)
=kl
8= 8= A= goz 15 %
(out-seam)
Qr:
= R otoz 4 ol% 7] 7] 7] 224
(in-seam)
v nylon 84% nylon 86% nylon 85% nylon 83%
(fabric) spandex 16% spandex 14% spandex 15% spandex 17%
- front : 98 F
- front : A - front : T8 F
Al o] % 1o _ - oo
asagoz A 00 TSR g i, wey | DT RE
= 3 2ol 7}A Lol - s
53 aaga AL e 2o back 51 &1
(feature) . FA oy | A A,
- back : FAlelA] . - back @ WE]FY _ .
bk s 9 el S sud 3
upg o 2 AR vkEk 0270, FEFS .
< e 243870 o7 dvt 4=
A7) Apa 1A
s
<front>
W H 8}
(flat)
<back§ <back> <back> <back>
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0-13 7019.39 7003.05 0.23 0-43 28041.40 27887.50 0.55
0-14 4135.14 4122.99 0.29 0-44 37330.00 37206.20 0.33
0-21 12462.00 12437.00 0.20 0-51 8903.77 8855.94 0.54
0-22 17257.30 17188.80 0.40 0-52 10135.40 10064.30 0.70
0-23 19338.00 19251.50 0.45 0-53 9424.95 9378.00 0.50
0-24 11665.70 11655.50 0.09 0-%4 10294.50 10253.00 0.40
0-31 10609.30 10598.60 0.10 0-61 13970.10 13877.30 0.66
0-32 10309.00 10288.90 0.19 0-62 18295.50 18129.10 0.91
0-33 11875.20 11836.20 0.33 0-63 17175.20 17090.60 0.49
0-34 9453.80 9439.21 0.15 0-64 17926.60 17788.40 0.77
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0-11 4132.31 5974.00 1841.69 — —
0-12 6639.45 8103.60 1464.15 4519.00 -2122.45
0-13 7019.39 7355.10 335.71 9407.90 2388.51
0-14 4135.14 4559.50 424.36 9326.80 5191.66
0-21 12462.00 12433.60 -28.40 — —
0-22 17257.30 16765.10 -492.20 4682.10 -12575.20
0-23 19338.00 16758.90 -2579.10 22135.70 279770
0-24 11665.7 10769.00 -896.70 16704.60 5038.90
0-31 10609.3 10548.00 -61.30 — —
0-32 10309.00 10470.10 161.10 6426.30 -3882.70
0-33 11875.20 11317.70 -557.50 13283.00 1407.80
0-34 9453.80 9955.10 501.30 9326.30 -127.50
0-41 39172.00 39054.70 -117.30 34815.10 -4356.90
0-42 34085.50 34003.60 -81.90 27338.30 -6747.20
0-43 28041.40 27887.50 -153.90 36993.20 8951.80
0-44 37330.00 37206.20 -123.80 40653.70 3323.70
0-51 8903.77 8855.90 -47.87 11093.90 2190.13
0-52 10135.40 10064.30 -71.10 10351.20 215.80
0-53 9424.95 9378.00 -46.95 9103.60 -321.35
0-54 10294.50 10253.00 -41.50 9658.60 -635.90
0-61 13970.10 13877.30 -92.80 14496.90 526.80
0-62 18295.50 18129.10 -166.40 17232.30 -1063.20
0-63 17175.20 17090.60 -84.60 16333.50 -841.70
0-64 17926.60 17788.40 -138.20 15560.10 -2366.50
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0-12 6639.45 '7992.70 1353.25 11752.70 5113.25
0-13 '7019.39 8542.10 1522.71 13924.40 6905.01
0-14 413514 5469.70 1334.56 5504.80 1369.66
0-21 12462.00 12216.10 -245.90 11244.30 -1217.70
0-22 17257.30 15998.00 -1259.30 12578.20 -4679.10
0-23 19338.00 15821.70 -3516.30 15292.70 -4045.30
0-24 11665.70 10318.10 -1347.60 83473.90 -3191.80
0-31 10609.30 11916.90 -1307.60 10199.90 -409.40
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0-21 12462.00 11892.80 -569.20 11243.20 -1218.80
0-22 17257.30 14536.30 -2721.00 15606.20 -1651.10
0-23 19338.00 16408.20 -2929.80 22100.10 2771.10
0-24 11665.70 13785.40 2119.70 12244.90 579.20
0-31 10609.30 8047.40 -2561.90 9506.60 -1102.70
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<E 17> 12 AdES 93 vk o] Hrt )=S.D
+ . Mean(S.D.)
oz| X2 —
g T Twamma [ wmep | wwsc | wamp | M
Q3 H= 4.20(0.45) 2.20(0.45) 4.60(0.55)
| B 2.80(0.45) 8 85
w2 A C A
B
A 3.20(0.45) 2.80(1.14) 3.20(0.45)
2 A 3.30(1.14) 5.83+
Alm] A A B A
A
5 o 42000.84) | 4.00(0.71) 2.00(0.45) 2.20(0.45) T e
A B C C
AA A 3.80(0.84) 4.00(0.71) 1.80(0.45) 3.60(0.55)
4 - 3.90%
287t B A C AB
4.00(0.71) 1.40(0.55) 1.60(0.89)
5 &7 4.60(0.55) 15,53
B C C
A
4200055) | 3.80(0.45) 1.20(0.89) 2.00(0.45)
6 o 10,43
A AB C BC
7 ol | 3200045 | 3.80(0.45) 3.40(0.55) 3.40(1.14) 1.02
kil
ol 2l w 340(1.14) | 4.40(055) 1.20(0.89) 2.80(0.45) 43
. AB A C B
B 3.000065) | 3.40(0.45) 2.00(0.45) 2.40(0.55)
9 &1 7] 4.60%
A AB A B
10 = 3.60(045) | 3.40(1.14) 3.60(0.55) 3.40(1.14) 2.06
11 Zolg | 3600055 | 3.40(1.14) 3.60(0.55) 3.00(1.00) 1.35
*p<0.05, ** p<0.01++x p<0.001, A>B>C : Duncan®| ©WsHHHF
2) T EF gdo 93 23 AFAE AF 2D A Hy}
W Ae e sk 27Fs2te] 4% E 5 A= AZS vuy
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p<0.019] FFA A f2) 3 2ol 7} el on vmE A(4.20)>4 & E(4.00)>
vl E B(3.20)>H] a8 D(2.60)>4] & C(2.00)9] o= YE, HuE Ad
ek HEwrt b A Gk on, vas Co wERRvt sh vhA Bt
stk s F-eel e fo g Holzt et AE FP-19] S 54 93
ARel A slEle) #3a e WA wie]l ARd Wsts 23
oz A Ey] witel] wuk -

Att. d@ol 9= p<0.019] FEolA ol Holrt vEbon, A

o

O
i)
>
mal
d
A
rT
o
2
iR
o,
2

<G 18> vl E ) A Eo g 87tE 2 FP-19 5437}
( )=S.D
_ Mean(S.D.)
3 =
A4 9 2E HE A H 2 B Hal C v E D A= - value
4.40(1.05) 3.60(0.70) 1.60(0.42) 2.80(047) | 4.200.45)
A 23,72
se) A AB C B A
; 4.20(0.42) 3.20(0.45 2.0000.67 2.60(0.54 4.0000.42
o (0.45) (0.67) (0.54) (0.42) 18,0855
A B C BC A
uj 3.80(0.84) 3.60(0.54) 3.40(0.55) 3.40(0.55) 3.0 2.26
okl 3.80(0.84) 3.60(0.54) 3.60(0.54) 3.40(0.55) 3.80(1.05) 1.53
=4 | $d 3.40(0.55) 3.20(0.63) 3.20(0.63) 3.20(0.63) 3.60(0.54) 1.24
P ogeao] 3.80(0.84) 3.20(0.63) 2.440(0.6) 3.40(055) | 4.0000.70) —
p A B C B A
3.30(0.84 3.40(0.53 2.20(0.42 3.80(0.42
18y | #Ad | 3500055A 084 0.53) 042 042 16.23%%
A A A B AB
) 3.20(0.45) 3.40(0.55) 3.0000.47) 3.20(0.42) 3.20(0.42) 2.05
A 2.60(0.89) 3.20(0.42) 3.0000.47) 3.0000.47) 3.20(0.42) 1.83
kil 3.40(0.55) 3.0000.47) 3.20(0.42) 3.0000.47) 3.20(0.42) 1.24
r=2 | =9 3.20(0.63) 3.0000.47) 2.80(0.42) 3.0000.47) 3.0000.47) 156
Fol | W 3.20(0.63) 3.20(0.63) 3.0000.47) 3.20(0.42) 3.30(0.47) 2.29
2 ) 3.0000.47) 3.0000.47) 2.60(0.43) 2.80(0.45) 3.0000.47) 1.62

wx p<0.01,%xx p<0.001, A>B>C : Duncan® 5945

(4.00)>9] 5 A(3.80)>4] & D(3.40)>9] it B(3.20)>v] s C(240)s 02
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2, {7t U gAY L A mE el Wyt @ A

A eyt A B9 ddo] et p<0.019 FaEoA 93k 2ol 7t
Uebgton AdE vwl B(3.80)>V s A(3.50)>4 WEC(3.40)>1] L 1
D(2.20)¢] o2 Hriyo], A E3} vluk B wEwrt 7Y A vEs

S7FE A FP-29] A9 4 2%= <iE 19>9 2o, dg F4, s
AW A frogh 2ol 7} vhepwth g $H
p<0.0012] FFo A 93k xpo]7} o vlmE A(4.40)>4 F E(4.20)> 1)
5 B(3.60)>40] Lt D(2.80)>v] s C(1.60)°] o % e vty A wF
b 7 A BUbE AL, vl C7F b wEA o hE Uk slEe] A

2o whEh o o] | FRe] Wb dAfo] TS, v AR 3§
glale]l 91A7h ol sAto] wE oo AWt Ao vk Co 4
¢ Ao 97} o} wxe] WMo o Ee] g Me] ool HA dojr}
v o] ozl AA e #Fuk $EE p<0.0019] FEolA fold A
ol7} glom, wlat A(4.40)>4 & E(4.20)>1) i B(3.80)>1] it C(3.40)> 1)
D(1L40)9] o vrep} vy Af] wrEmrE B %7 hE S,
Alas D7F 7R GAl BUbE A oleh 2 AdtE Zwh $o] o] o
&S = Aold, A ynyt W wnE AVf FWHRSA A Ede 3
DA AFE Y] gtz oA YA T p<0.019 FEoA f9
g Aol 9lem, wlalE A(4.60)>4F5(4.20)>0] 5 B(4.00)>8] 5 C3.2

o
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<E 19> v E3} AgEe sk 2 7}s2 FP-29] w4 H 7}
( )=S.D
Mean(S.D.)
XA F e —
SABAIE T 0w A | wueB | wasc | wa=Dp | dun Fvalue
AH 3.2000.42) 3.0000.47) 2.8000.42) 3.0000.47) 3.2000.42) 1.82
3] 2] . 4.40(1.05) 3.60(0.70) 1.60(0.42) 2.8000.47) 4.20(0.45) 93 70w
A AB C B A
jl 3.80(0.84) 3.60(0.54) 3.40(0.55) 3.40(0.55) 3.80 2.26
AA 3.80(0.84) 3.60(0.54) 3.60(0.54) 3.40(0.55) 3.80(1.05) 1.53
- 3.80(0.84 3.40(0.55 1.40(0.42, 4.2000.42
=4k = | 4400053)A ( ) ( ) ( ) ( ) 24 53% %%
AB B C A
F o o] 3.80(0.41) 3.60(0.70) 3.60(0.70) 3.4000.42) 3.80(0.70) 1.45
P 5 A 3.40(0.52) 3.40(0.52) 3.60(0.70) 3.0000.47) 3.40(0.52) 1.82
9 a _ 4.60(0.53) 4.0000.42) 3.2000.42) 1.80(0.42) 4.2000.42)
2 < 21.63 %%
A A B C A
Ak 2.60(0.89) 3.2000.42) 3.0000.47) 3.0000.47) 3.2000.42) 1.83
A 3.40(0.55) 3.0000.47) 3.2000.42) 3.0000.47) 3.2000.42) 1.24
5= T 3.2000.63) 3.0000.47) 2.8000.42) 3.0000.47) 3.0000.47) 1.56
3.60(0.42) 4.0000.70) 2.8000.42) 3.0000.47) 4.0000.42)
zo} | wu 7.45+
- A A B B A
< 3.0000.47) 3.200047) 2.80(0.43) 2.80(0.45) 3.0000.47) 1.52

*xp<0.05, =+ p<0.001, A>B>C : Duncan®| G5/ AHAF
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vl gk A Ko gk SP-19] A FAE7E Aol ostd s A
dah Sy ddd S A {28k olst vErETh s AW
p<0.018] ol A Frel gk zhol7t glow, HAE5(4.40)>0]us A(4.20)>1]
B C(3.60)>0 15 B(3.40)>v Y D(3.00)8 oz v, A@Ee] 71
UHEET = JEigen, vuE Do wEFmrt kg vhA yEbd . 5 e

FHE p<0.019] FEAA gk Aolrh o, WuE A(4.60)>H =
(4.20)>0 X5 B(4.00)>0 8 C(350)>12E D(E.10)8 oz e vl
A9 =T b A vErsk A, vl D7 7bd w A YEbdth =Rk
AWe p<0.019 FEAA FoF Aol B wolH, Ma A450>HE 4
(4.20)>¥) L E B(4.00)>H 2E C(350)>H 2 DE.00)8 o2 Ve v
<GE 20> MR ARl tig 27kE SP-1(R)2] &4 37}
( )=SD
- Mean(S.D.)
SARNYE T Gwa [ wwsB | wmsc | w=sD | ams | L A
4.20(0.52) 3.40(0.52) 3.60(0.70) 3.0000.47) 4.40(0.53)
A 16.75%x
2] A AB AB B A
. 4.60(0.41) 4.0000.70) 3.50(0.70) 3.10(0.42) 4.20(0.70) 14,635
A A B B A
w 3.20(0.42) 3.10(0.41) 3.0000.41) 3.0000.41) 3.20(0.42) 1.28
4.50(0.45) 4.0000.70) 3.50(0.70) 3.0000.42) 4.20(0.70)
A 1542+
g A A B B A
p| =W . 4.30(0.52) 3.40(0.52) 3.50(0.70) 3.0000.47) 4.20(0.52) 16,75
1 A B B C A
g el 3.20(0.42) 3.30(0.47) 2.80(0.42) 3.30(0.47) 3.20(0.42) 2.96
R G A 3.30(0.47) 3.40(0.52) 3.50(0.70) 3.0000.47) 3.40(0.52) 1.62
2] sl 3.20(0.42) 3.20(0.42) 3.0000.47) 3.0000.47) 3.40(0.42) 2.12
3 2.60(0.89) 3.20(0.42) 3.0000.47) 3.0000.47) 3.20(0.42) 1.53
anl 3.20(0.42) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.42) 2.39
7= | +d 2.80(0.42) 3.0000.47) 3.0000.47) 2.80(0.42) 3.20(0.42) 1.82
Fol | AW 3.30(1.07) 3.20(0.47) 2.80(0.79) 2.80(0.45) 3.20(0.42) 1.38
& < 3.20(0.42) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.42) 2.15

wx p<0.01, A>B>C : Duncan® =945
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o)t ol & HolH, vl A(4.30)>4FE
5 D@E.00) o= e, v

al
A9 W P = vERskaL, vlals D7F 7R Sl WERseE o] o)
%

DO
=
V
=z
=2
Je
Q
w
gl
=
V
=z
K
J %
=Y
w
RN
=
V
=z
=2

Aol dolu} FARAE AT, FARIE Fas] wiel 99 23
b vheb Ao ol A

CE 21> vt Al theh 2 7bE s SP-1(L)e] 487k

( )=S.D
~ Mean(S.D.)
XA W X —
S I I i AmE A ‘ N2Z B ‘ AmE C ‘ =% D ‘ Ag s F-value
A 4.60(0.53) 4.0000.42) 3.0000.47) 1.20(0.42) 4.40(0.42) 98 05
1) A A B C A
= 4.40(0.42) 4.0000.42) 3.0000.47) 1.20(0.42) 4.60(0.42)
Rakil 24 53wk
A A B C A
Ll 3.70(0.42) 3.60(0.41) 1.40(0.89) 3.0000.41) 3.80(0.42) 29 57#%x%
sl 3.60(0.41) 3.60(0.41) 2.40(0.89) 3.20(0.42) 3.80(0.42) 14.26%%
s =4k <+ 3.20(0.42) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.79) 2.36
b o150l 4.30(0.52) 3.40(0.52) 3.50(0.70) 3.0000.47) 4.20(0.52) 16,75+
A B B C A
1
) A 4.50(0.45) 4.0000.70) 3.50(0.70) 3.0000.42) 4.20(0.70) 15,47
Gk A A B B A
L =) _ 4.30(0.52) 3.40(0.52) 3.50(0.70) 3.0000.47) 4.20(0.52)
< 16.75%%
A B B C A
A 2.60(0.89) 3.20(0.42) 3.0000.47) 3.0000.47) 3.20(0.42) 1.53
anl 3.20(0.42) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.42) 2.39
5 <+ 2.80(0.42) 3.0000.47) 3.0000.47) 2.80(0.42) 3.20(0.42) 1.82
o} anl 3.30(1.07) 3.20(0.47) 2.80(0.79) 2.80(0.45) 3.20(0.42) 1.38
& <+ 3.20(0.42) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.42) 2.15

wx p<0.01,%xx p<0.001, A>B>C : Duncan?| 35 I4%
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SP-19] 1A = FHH 7ol o3| s duy F9, b, F0 AW, 3y
A A SHoA foJgk 2ol 7F yERRTh SP-19] Q1A SFE SW AlA
ol os A FUFRS AHHI, T4 FRE SaEHE do] 4o
Aol k. s AL p<0.0019] FEAA Fogk 2elvt glon, v
A(4.60)>2 A E-(4.40)>0] L2 B(4.00)>W 25 C(3E.00)>0 S D(1.20)9]
2 e, vaE A9 wEEUF 7P A dERRaL, Wil D vEETF
b A ek dlE $Ee p>0.0012 FEolA f-9 8 2ol vebyt
on ¥ H(460)>H] LB A4.40)>H] L E B(4.00)>H] i E DB.00)>0] L C
(1.20)¢] o2 veht, AL wwrt 7B A vebga, vlas Co
U 7Pg A vEgch SEdEe A3 s, ual A vuE B v
ZE7F Fatol oz A ek, oF 38 kolet EeEH Aol
FFe wE oz wuHch v F9= p<0.0019] FEollA gk ol vt
Aom, AFHE(EI0)>HE AR70)>H] i E B(3.60)>8] 15 D(3.00)>8] wLE
C140)9 oz veht A5 wErrt 7B A Jesien, vas C
= AU AR gyl v YEelyth vaE Ci '] s A v
of wje} FukR.-go] Hggto] Wojx WHmrl e FAom o AZTh Fuk
595 dAWARt p<0.019] FEolA fFog Aol YEdon, A¥
(3.80)>¥E A, B(360)>0E D(E.20)>0 s C(240)9 woZ e,
APE wrEnrt 7P A FrkE e vlal Cof wEnvE b v
B7tE A dde] F-9= p<0.019] FEdA Fog Aolvt vt e, v
WE AM@30)>AEE(4.200>0 0 E C(350)>0 2 B(3.40)>12E D(3.00)2)
o2 e vaE Al wEmTE P EA vErea, vlas D7F 7H
SA vebsth @] 9= AR vu|apolzo] AAA o R wiE WA
o] AA A&3E ZoR Hol Hauk A9t APE HE o] JWo] Y

7k bg Adsiaa e, alas DE Wuls) ony ane Wiite] A

£

i}

J[-E rir
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so] WhEETF uke Aoz oAt A= dddt FddA fog 2ol
7 25 uebdh s9x due p<0.01e FEolA fFoE xelrp 9low

A(4.50)>4 8 2-(4.20)>0] 5 & B(4.00)>0] 14 C(3.50)>¥] 38 D(3.00)
o] £o2 yEh Was Af wiEHLErE 7B w4 uEbstal, was Do Rt
Eny 71 9 Jedh s9A W p<0.019] FEolA 93 Aol s
nolom, vuE A(430)>H3 5(4.20)>Hu s C(3.50)>1 s B(3.40)>1]
5 D@EO0S woz vak A wEHmrt b A uEstal, was Do
RS TR wA vEbE T s A dws) SEeA Hlas Ad] wEv)

B et A maE AV 7P $5E AES ou @) webd dukAel

<HE 22> MaFa Ag & sk avs2F SP-2(R)9 &4 H 7}

( )=S.D
Mean(S.D.)
] iE _
FARNIE umma [ wmwp [ wmac [ wmwp | awew | "M
4.0000.42) 3.60(0.70) 2.80(0.42) 3.0000.47) 4,0000.42)
} A 7.05%
o] g A A B B A
9 | 3.6000.70) 3.4000.52) 3.0000.47) 3.20(0.42) 3.60(0.70) 2.13
" 4.40(0.45) 3.80(0.41) 3.40(0.42) 3.20(0.42) 4.20(0.42) 056+
A AB B B A ’
4.20(0.42) 3.80(0.41) 4.20(0.42) 2.40(0.52) 4.20(0.42)
A 16.07+x
. A AB A B A
S| 7T | Fw | 3800041 3.60(0.70) 3.60(0.70) 3.40(0.42) 3.60(0.70) 1.23
dgel 3.4000.52) 3.4000.52) 3.60(0.70) 3.0000.47) 3.4000.52) 1.78
0| A 4.60(0.53) 4,0000.42) 3.20(0.42) 1.80(0.42) 4.20(0.42) 04 035t
G A A B C A
R =) . 4.20(0.42) 4,0000.42) 3.0000.47) 1.20(0.42) 4,0000.42) 09 65
A A B C A
Ak 3.20(0.42) 3.20(0.42) 3.0000.47) 3.0000.47) 3.40(0.42) 259
AW | 3.200042) 3.0000.47) 2.80(0.42) 3.0000.47) 3.20(0.42) 1.87
5 | 3d | 2.80(042) 3.0000.47) 3.0000.47) 2.80(0.42) 3.20(0.42) 1.60
zop | mw 3.40(1.07) 3.20(0.42) 2.20(0.79) 1.80(0.45) 4.20(0.42) 1931 55s
2 B B C C A
T | 3.20(0.42) 3.0000.47) 3.0000.47) 2.80(0.42) 3.40(0.52) 1.84

#p<0.05, =x p<0.01,%+* p<0.001, A>B>C : Duncan®| W= AHd=
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& p<0.059] FEelA Foldh Apolrp glon, g, i A(4.00)>1] =

B DE.00)>H Y C(280)9 oz YEhY A8y} vl
o] W=yl v A vEbg oM, vak Cof wERvL b v v
ohowl] F91E p<0.059] FEAA Folek 2ol E Helow, vl A(4.40)>4
5 (4.20)>4) 38 B(3.80)>1]alt C(3.40)>¥)as D(3.2008 o2 e
HlaLE A9 Wyt sbd w A JEbsba, vials D7F 7B A e
et vl 299 B Aol osd vl A9 sf¥le] SP-29] Fzte] A
Fatrhar B, o) il A7t Eof AWML & SP-2%AS 73

Sfolm o¥o] AEW WA FE AIARE WEE/ ¥S A0 1)

o

k=Nl AHEe p<0.01e] FEolA Fo gk zolrt vrEtEi o, AFE &, HaL
B A, B CA.200>H 2 E BE.8O)>HE D(240)2] o= nusE DE
HELTL g B GErs e, AE &R vas A wEwrt v A b
Ebyith vt D= o 7 EA8te] A gto] "olxnE Fzto] & A9 wl
3bo] A opxlvial B 4 vk A dHE p<0.001e] FEoE 9
S o7t dERgton], ulawl A(4.60)>4 3 5(4.20)>0] 0 B(4.00)>1]
C@E200>H % D809 o= v} vlas A9 wtEwrt 7 EA o

]_
o, vl Do wEri= vbE A JEbdt §9x] e p<0.0019)
Fol A F9 3 2ozt YU, s A(4.20)0>4A 5 B W5 B(4.00)> 1]
WE CER00)>EE DA20)Y oz v A9 wETyE 1A A4 e

som, muE Do WEE/L 4F wA et B8 dwsom §ux

o
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29614 M@ De| WEEsL sbg R vhebd ol fiE vl DelA d
g ol fgol EAstel WAl WolAy] Won pahrh Foby Aw

< p<0.0019] FEoAA {23 2folE B on AEE(4.20)>H wE A(3.40)
>u] - B(3.200>4] it C(2.20)>4]32 4 D(1.80)¢] ¢o 2 e} A3 k9
HEEIE 7 A e, A CoF Wil DE WS EUF gateldt®
9ol vhebsieh Wit C @A ge]l YR ol Fobel F9dAe] mE g
ShaL, Wl DR BHgo] wop wEe] we Ao fuH
<3 23> vl AR thdk 8 7bs A SP-2(L)9] 547t
( )=S.D.
Mean(S.D.)
58 H7 FE AmE A B 2L & B L & AEE D Agw F-value
B C
] A 4.60(053) | 4.000042) | 3.00047) | 1.200042) | 4.40(0.42) —_—
G A A B C A
| 3.6000.70) | 3400052) | 3.00047) | 3.2000.42) | 3.6000.70) | 1.30
uj 3.200042) | 3.00004D | 3.0004D) | 3.000041) | 3.200042) | 1.32
Aw | 3400042) | 3800041 | 3.200042) | 2.80(052) | 3200042 | 185
4.60(0.41) | 4.0000.70) | 35000.70) | 3.0000.42) | 4.20(0.70)
A AB B B A
S ool 4200052) | 340(052) | 3.6000.70) | 3.000047) | 4.40(0.53) L6750
P A AB AB B A
2| am Aw | 4000053) | 4.000042) | 3.80(0.42) | 3.80(042) | 4200042) | 128
B 4.400042) | 4.000042) | 3.00047) | 1.200042) | 4.60(0.42)
2 &y 24 53
L A A B C A
4.000042) | 3200042) | 3.00047) | 3.00047) | 3.80(0.42)
Ak 7.32%
A B B B A
Lo | AW | 3200042) | 3000047) | 2.80(042) | 3.000047) | 3.200042) | 2.36
T sw | 280(042) | 3000047) | 3.000047) | 2.80(0.42) | 3200042 | 1.82
E Aw | 32001.07) | 3200047) | 2.80(0.79) | 2.80(0.45) | 3.200042) | 234
° 4.000042) | 4400047) | 3.00047) | 2800042) | 4.20(052)
7| =d .83+
A A B B A
*p<0.05, *x p<0.01#xx p<0.001, A>B>C : Duncan® @435
MR 498 ug 274 sp2el AAHS B4 BAATE <¥
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23>3 &y SP-2 4o A H5 eHH7E 24 d el 95w ] A,
& Aol 7t vEr
A Fases o2 wsol w0 uEsth g AW p<0.0019)
A(4.60)>21 8 5-(4.40)> 4] W& B(4.00)
>HE C(3.000>0 28 D(1.20)9] o2 e vl A W) /b3
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2R $HE p<0.019] FEAA fol e Apolrt low, HlaE A(4.60)>4 %
H(4.90)> 1) C(3.50)>H] a5 B(3.40)>H] a5 D(3.00)¢] o= e, 4

W A9 WERTE b wow, wlus DO wrEnTl Jhg v uERe
ddole p<0.019] FENA Folg zelrt vEbs o, A9 5 (4.40)>H] a5
A(4.20)>01 - C(3.60)>1 1Y% B(3.40)>H] w4 DB.00)Y o= e A
o] wiEnrt 7 EA vdeEtwew, vlus D] WS 7 vl v
Wk A S p<0.0018] FEolA o gk zeolvb vElRow, AR
(4.60)>H] WE A(4.40)>H] 15 B4.00)>1] 2= C(3.00)>H] 2= D(1.20)9] &o
2 et A& mEnr) Jb T4 vErska, vlals Do) vl b
SHA vEbsith 4 5915 p<0.059] FEol A freldk Aol vt verskow, v
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Al WrEE7E Jd A vEbsied, vjas Cob W D] WwEEE 7H
S JERgeh Fote]l $HE p<0.069] FEolA foldk 2ol vt 9o,
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Fo 2 vehY vlaly B mEmvt Y EA vEbg o, vy Do v
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ABSTRACT

A Study on the Protocol of Yoga Slacks with 3D

Body Scanning Analysis and Movement Assessment

Hahn, Soon-young
Dept. of Clothing
Graduate School

Sung-shin Women’s University

The purpose of the study is to comprehend patterns to make functional

voga slacks. Yoga slacks are significant to have functional aspect and
acceptability of body motion because the slacks are tight. Tight clothes are
extremely influenced by movement of body surface. And the slacks wearer
feels comfortable or uncomfortable by the direction of pattern lines. It
means the significance of making pattern line against body movement.

The study needs to recognize the change of human body surface on
movement. 3D body scan system is used to collect data of body shape and
figure out the areas of body surface which are divided by standard points.

The subjects of study are mid-aged women between 45 and 54 years

old having done yoga and the body size of the women are based on the



6™ korean standard body size.

A woman 1s selected to collect 3D body scan data, whose body size is
almost close to the 6® korean standard body size. The woman performs a
standing pose and four fundamental voga poses while scanning whole body
by 3D body scanner. For the work of dividing body surface, stickers are
attached to the standard point on body surface, which helps to split into
vertical and horizontal. 3D scanned body shape reversed to the data can be
worked. The areas of 3D scanned body surface are calculated to analyze
the change of increase and decrease in terms of yoga poses. Some ares of
the body surface are increased and Some parts of it are decreased and
some parts of it are not changed. The change of areas is shown by visible
graph to find the parts of protocol parts and each areas are flatted to
analyze the change of shape and area. Flat 3D data is close to common
clothing pattern. Fach flat 3D data overlapped on standing pose pattern.
The protocol of patterns means that the area is not concerned by body
movement and the areas suggest making pattern lines freely.

The poses of study are called back bending, Ukatasana pose, side bending
and triangle pose with standing common pose. Commonly each pose affects
on the change of body areas. The yoga poses are used to analyze the
areas of body surface.

The pattern protocol areas are proven to make a new yoga slacks. The
process to make excellent yoga slacks is as follows.

First, the fundamental pattern is selected by dress evaluation of four
branded slacks. Second, the slacks is made to edit pattern line in protocol

areas. And movement assessment i1s conducted with four branded slacks



and the experimental slacks The result of movement assessment is used to
modify experimental slacks pattern. Third, the experimental slacks is
developed to understand a brand slacks which is proven on the best of
four. the waist and the side line of the selected brand slacks are
considered to perfect the experimental slacks which would be well
appreciated. Tt is suggested that the functional pattern in pattern protocol
areas 1s effective So using protocol pattern is the way to satisfy freely
pattern making in limited areas.

The selected four yoga slacks are made again by same fabric to keep
same condition without pattern. The fabric would be used to make the
experimental slacks.

The 3D body scanning system with yoga movement would result in
different pattern protocol each. According to the result of bending pose,
the front waist areas in front and side parts increased and the back pelvic
areas in side parts are changed largely. The areas not having the change
of body surface are belly, crotch, thigh areas in front part. According to
Ukatasana pose, side pelvic and thigh areas in front parts and mid waist,
mid pelvic, side thigh in back parts are changed largely. But side upper
calf, below calf in front parts are changed little. According to side bending
pose at the right body, pelvic area in front parts only increased. Crotch
areas , inside thigh areas in front part, inside hip area in back pars are
changed little. The change of side bending pose at the left side body is
greater than the change of the pose at the right side body. The change of
triangle pose at the right side body extremely greater than the change of

the pose at the left side body. Crotch areas, thigh areas and inside upper



calf in front part, side waist, pelvic, crotch, thigh areas in back part are
changed largely. But waist areas, inside pelvic, outside calf in front part,
upper calf areas in back part are changed little. The change of triangle
pose at the right side body is greater that the change of the pose at the
left side body. According to triangle pose at the left side body, outside
waist area in front part, outside waist, outside pelvic, outside crotch, whole
thigh area in back part are changed largely. But outside crotch, mid crotch,
upper calf areas in front part, inside pelvic, mid crotch, upper calf in back
part are changed little.

The pattern protocol means the areas of the little change on the body
surface. The result of pattern protocol is mid pelvic, inside below calf,
outside pelvic, outside thigh areas in front body and outside crotch, outside
thigh, outside calf areas in back part. The selected protocol areas means
the zone to change pattern line freely depending on pattern makers or
designers in process.

The result of movement assessment of experimental and selected slacks,
total five clothes is as follows. The best slacks of them at movement
assessment generally experienced slacks A which means its functional
aspect and acceptability of body motion is superior. Especially waist line is
high and the circumference of crotch is enough to move. And having no
side lines of legs improve movement of legs and tight feeling on body
surface. So the superior factors of slacks A are reflected when the final
experimental slacks were made.

The study suggests the concrete data to make the developed functional

voga slacks and to investigate pattern protocol areas thorough movement



assessment. Mid-aged women will recognize the change of body surface

area by 3D body scanning method and the market of yoga sportswear at

fashion industry will be expanded through active studies.
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