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ABSTRACT

The study’s purpose is to provide primary data for the development of an advanced winter-
time coverall. The specific methodology adopted in this paper is as follows. We first selected six
coverall models made by different Korean companies and scanned their major postures using a
3D body scanner. the cross-sectional scanning data to measure gap volumes. Based on these
measurements, we conducted a correlation analysis between gap volumes and posture suitability
satisfaction scores. According to the results of the gap volume measurements, the gap volume’s
standard deviation was higher in specific postures. Moreover, the gap volume fluctuation when
scanning a posture. In addition, we found a correlation between satisfaction and gap volume in
most, which carifies how gap volume affects posture suitability satisfaction. Ultimately, this study
suggests that sufficient margins for activities should be when creating garment patterns and de-
signs, taking into consideration how different postures bend or stretch each part of a garment.

Key words: coveral(d 3 Z4E), 3d body scanner(3xH Q1A 2=7)1), gap volume(F= %),
automobile mechanic(AH5 2} A H] Al

This work was supported by the Ministry of Education of the Republic of Korea and the National Research
Foundation of Korea (NRF-2016S1A5A8020516)
Corresponding author: Sang Yun Lee, e-mail: chiclee89@naver.com


https://crossmark.crossref.org/dialog/?doi=10.7233/jksc.2018.68.4.128&domain=http://kjournal.co.kr/&uri_scheme=http:&cm_version=v1.5

A
5

39w AU E olg @ Ang AAF A%

M

[.ME goum MdE 5478 9AY A8 Ane
A NzARA ALs LA i,
S AEA e Ae AodN AL A
S7) gRRoln ond fra B 25 . A+
o w2Eol Qe AAolr 2 e Amy 4
A 5o vdel WA AU AT A 5 £ d7E A% AF(An & Lee 2017904
de 5gHoR ZOAAE dol 8 77 9 swrbel AEd 0 ASA 498 4A 629 F
dol 87 @ A9 B4 So wdE AQuse]  47% UAY 249EL 3D Body Scamners @
ool ZoAHT Yok AQBE AY 2 A fale] Ay A A A Fo A AME 2
AN FQ AAel BRAA Pol AR o W F 2 HoHY BULE Ea 523
#2 F 4 b 2] AU Y A A8 5H ¥ejo FIAS AU, AQue F
A BT GRol W7k BA YEE THe A AP BEEe TIL 79 AL FAshn
2 s AAHolor B FAsel FEae 7] 9d 4B W 53 APy DEE dolH
2478 AW AQEe PY Ao wa 2 4 AAE AN Ao T3 1o AB
wEHE BTt Ao BeAo] 23 Aele S BAL AAddn
b Arke el glol ol guArEel o)
2852 s Aot (Ahn & Lee, 2017). 1 ol S&E7|8 gAY &= &
AR} Ao gg Aol W W ePE XA DIST Wt
&Aooz AR g APAS oa] AP e Al & Leo(a0T)e] <l A5
93 9o} Ahn & Lee(2017)¢] AFolA 7] o W
A 2L H = A
999 FAG gol 4 ABAS 49 Y w g o oo AT LR A TG B
1 A3 F x e Hyle Al
4 no wan oule s san ey ¢ DN EH AT A AR FAse AE
i FoguA 109 e BB ¥ videoZ
Qo AAA BAS Ed 9w 2 4 434
3 < AAE2 Kim(2007 ATE FAF A&
o] JjAe] Fes AAolth 3D Body Scanners oo ]O}: ( i.q , j ffcq e
420z AAE AZse Py ge 2gap oSS AR W wEs Fske 1071
o = 3 =]
o T LAV} AeH A w A wuy ge oo = ASHTble D, Sah S
49ue AdE Zojdx N £2E 45
AeliE Ao BYel e & Km0 TS ST S ER ST
= R 5] o q 52S F e
2007). olm] ol A3 ATAE o8] o|F el _ : -
A AAE Are pAE BRI $4H Bt
A% B AFE AL AEHAFOU oS AYE
Q) =F ] 2R A o] Wyl E i) ]
A Aed] BAT BTE oFF o@ Aol oo (VH SEHG RAUTE ©)8% A
: QR BEE W BEEE Wrien,
wlAd B A= Ahn & Lee(2017) "=l #AHg
X]' O'Xﬂﬁé ],?3_1_—%_ X‘“E i}\]' =1 Z}',] 7]‘——%4 ,11]7]— . _ -
o FEarzA TR FANE QAR aqnge 2 0D Body Scaming® SB S5 42
& A =X dolHé 3D Body Scannerg 1) 3D Body Scanner
o]'Q_EH ﬂ’%?} %%LEO]:% %%LZ%‘—Q—E H]J-L H}Ho]’ _?_E O]U}- Z;qo /\\_]_' o }_Z]_ %7]_7]
Z} =21 Ao BHoo) am R
j ﬁ%”;: ji H°o::lA &3l T % sEse SZE KOREAJA H$e = D
Aol E4 BERo] JFL HAE AE ATa e el
&4kl 5 [ 14 ] il Body Scanner ‘MediCUBE'E o]&3to] 23 =]

- 129 -



NRAl 2568%: 49%

{Table 1> Posture of Automobile Mechanic

Flats Movement
M1 % Stance
A
e
M2 %*L' Squat and Stand up
/]
M3 M\ Bend 90 degrees to the upper body
|
M4 T Extend forward your Arm as far as possible
M5 Stretch upper your arms as much as possible
J!
-
M6 To Lie on your back and Raise your arms 90 degrees
M7 Stand one knee and squat, raise your arm.
M8 Keep walking in standing
M9 Use Pants Pocket
M10 Dressing or Undressing

tKFig. 1). 'MediCUBE'&= 3xHd A4l 270 Al
el g8 71712 ok el g 16749 Al
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{Fig. 1> 3D Body Scanner 'Medi CUBE’
(buyKOREA [3D Whole Body Scanner MEDICUBE] (2018,
April 10). Retrieved from
http://www.buykorea.org/product-details/3D-Whole-Body
-Scanner-MEDICUBE —3007486.html)
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{Table 2> Data of Participants Body Size
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(Shown In: Cm, Kg)

Item Height Weight

M. 173.946 12.44

S.D. 5.7 1213

Size Korea Range
(Mi%S.D.) 171.0875 - 176.8045 66.375 - 78.505

1 180 14
2 177 15
3 177 69
4 170 66
5 175 80
6 179 73
1 173 12
8 172 66
9 176 7
10 169 70
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{Fig. 2> 3D Body Scanner Item of Measurement
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{Fig. 3> The cross sections between the body and
coveralls
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{Fig. 4> The cross sections between the body and coveralls(Front neck, Knee, Hip, Waist)
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<Table 3> Evaluation of Movement Compatibility Satisfaction
M1 1 2 3 4 5 6
Whole Body 2.60 3.20 4.20 4.00 3.40 2.60
M2 1 2 3 4 5 6
Waist 1.80 2.80 3.60 3.40 3.00 3.20
Front Neckline 2.00 2.60 3.60 3.40 2.20 3.00
Knees 2.40 2.80 3.40 3.60 2.60 3.40
M3 1 2 3 4 5 6
Arms 3.00 2.80 3.60 3.20 2.60 3.00
Back 2.40 1.80 3.40 3.20 2.00 2.80
Shoulders 2.60 2.20 3.80 3.40 2.40 3.00
Pants Cuffs 2.80 3.20 3.20 3.20 2.60 3.40
M4 1 2 3 4 5 6
Cuffs 2.60 3.00 3.20 3.40 2.40 3.00
Back 2.60 2.20 3.60 3.60 2.40 2.80
Shoulders 2.80 2.60 3.20 3.60 2.60 2.80
M5 1 2 3 4 5 6
Armpits 2.80 3.20 3.20 3.00 2.60 3.00
Shoulders 3.00 2.20 3.20 3.20 2.40 3.00
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Cuffs 2.40 2.80 2.60 2.80 2.60 3.00
Crotch 1.40 1.60 2.60 1.80 1.60 1.60
M6 1 2 3 4 5 6
Armpits 3.00 2.40 3.20 3.00 2.80 3.00
Shoulders 3.20 2.60 3.00 3.20 3.00 3.00
Back 3.00 2.60 3.00 3.20 2.80 2.80
M7 1 2 3 4 5 6
Back 2.40 2.80 3.20 2.80 2.60 2.40
Shoulders 2.60 2.60 2.80 2.60 2.20 2.80
Waist 2.20 3.00 3.20 3.00 2.80 3.00
Pants Cuffs 2.20 2.20 2.80 2.40 2.60 2.20
M8 1 2 3 4 5 6
Top 3.20 3.00 3.80 4.00 3.80 2.80
Bottom 3.20 3.20 3.60 3.80 3.80 2.60
M9 1 2 5 4 5 6
Shoulders 3.60 3.40 3.80 3.80 3.80 3.00
Arms 3.80 3.60 3.80 4.20 3.80 3.00
M10 1 2 3 4 5 6
Crotch 2.40 2.40 2.80 3.00 3.00 2.20
Shoulders 2.00 2.00 2.60 2.60 2.20 2.40
Back 3.00 3.00 3.20 3.20 2.60 2.60
M 2.66 2.68 3.28 3123 2.73 2.81

(Ahn & Lee, 2017, pp. 111-112)
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(Table 4> Data of gap volume between body and coveralls

(Shown In:%)

Ttemn 1 2 3 4 5 6 M (SD.)
Chest 30.76 2884 4761 4274 30,64 39.23 36,64 7.69

Waist 36.13 40,51 4053 4393 35.12 4586 40,35 12
Ni}iiie 66.9 56.75 7872 5831 57.78 84.12 67.1 11.8

M1 |Shoulders|  43.35 36.68 59.83 5471 31.98 49,04 1593 | 1065
Knees 62.71 7052 85.26 80.11 77.39 578 723 10.59

Hip 40,09 3477 37.94 4115 32.79 3531 37.01 3.26

Back 27.02 9542 33.97 39.06 26.22 9529 295 5.7

M 4385 41.93 54.84 5143 417 48,09

Nz;iize 47.83(-19.07) | 31.86(-24.89) | 35.96(~42.76) | 37.36(-20.95) | 32.99(-24.79) | 53.65(-30.47) | 39.94(-27.16) | 8.79

M2 | Waist | 1688(-19.25) | 14.27(-26.24) | 21.98(-18.55) | 24.79(-19.14) | 12.89(-22.23) | 24.24(-21.62) [ 19.18(-2117) | 517
Knees | 9.66(-53.05) |23.68(-46.84) | 10.42(-74.84) | 23.00(-57.02) | 23.78(-72.88) | 14.91(-42.89) | 17.59(-57.92) | 6.74

Hip | 846(-3163) | 5.74(-20.03) | 9.32(-28.62) | 9.85(-31.30) | 451(-28.28) | 6.88(-2843) | 7.46(-29.55) | 2.11
Shoulders| 53.07(+9.72) |47.16(+10.48) | 57.90(-1.93) |66.11(+11.40)|61.77(+29.79) | 35.22(-13.82) | 53.54(+7.61) | 11.15

M3 | Chest [40.90(+10.14)] 2460(-424) | 42.73(-4.88) | 2876(-1398) | 3510(+4.46) | 35.11(-4.12) | 3453(-2.10) | 6.93
Back |[37.14(+1012)] 23.27(-2.15) [4852(+14.55) | 36.61(-2.45) |38.72(+12.50) |37.48(+12.19) | 36.96(+7.46) | 8.06

g | Shoulders| 4847(+5.12) | £220(+5.52) | 020(-1963) | 2835(-26.36) |44.14(+12.16) | 35.62(-13.42) | 30.83(-610) | 7.05
Back | 24.03(-2.99) | 18.83(-6.59) | 19.05(-14.92) | 13.86(-25.20) | 1650(-9.72) | 1858(-6.71) |1848(-11.02) | 3.36

5 | Shoulders [53.73(+1038) |56.49(+ 19.81) [ 48.05(-1178) | 6195(+7.24) [5200(+20.02)| 51.33(+2.29) | S3IB(+1.99) | 4,82
Armpits | 4368 4157 53.94 46.38 5172 4564 47.16 475
Shoulders| 31.66(-11.69) | 22.4(-14.28) | 42.9(-1693) | 56.29(+158) [47.63(+1565) | 467(-2.34) | 41.26(-4.67) | 12.22
M6 | Waist | 3815(+2.02) | 35.24(-527) | 48.18(+7.65) | 46.74(+2.81) | 37.81(+2.60) | 49.35(+349) | 42.58(+2.23) | 6.18
Back [30.56(+12.54) [48.89(+23.47) | 41.4(+7.43) |49.89(+10.83) | 41.9(+1568) | 451(+19.81) |44.46(+1496)| 4.23
(r=633)22 Yelgon, Ml #AA 52 A3 U M2 AA e BE H99 3% FE 499
4 BEwo} b B9 MUY 498 T3 BEE 00 AR A6(=05)8 Ao
B5481%)0) DHEI} VR GokE 126, 6 Uehtowl szl w9l(-2117%) ¢ BE T3
H(26) AL F=3(43.85%, 48.09%)H Tt = Z7heFol & (-2716%) ol PYH o] (4+29.55%)
A Uehd Aoz Hol AdE AA 99 HF FE(-5792%) S w8 dojHoez ¢ 7
Ta%el A48 271945 498 £4 A% 4% uAoy sa B9e $IYY wEE 1
g mEEd 3449 9% vAGE AT §F o 4VIAEL YHE AC=50°2 ey
@ 5 ok EE M2 Al S e B AR BEEs)
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At FFFel A F2(5192%) e Ae 9 (2198%)2 WHE7F 7h Wkd 19(18) 2
HFo 2y FFF dolHA g F AL B9l FF(16.88%)Ect A YeEht %(+)9



A vehd

S0

T+

u
R

1]

0.
H

5

Z1

s
2}

w4 Az M2 ANE 3
ne %

L.

R

L

Ag Hol
Aol 2877}

3}
=

L

(18.83%) M &= Aol 2

¥

itk w

o HgAe]

k
el Bl HAple] A

EO
nr
Mo

oF
il

Hjo

S

Aol &=

£2t0] b Zof

G

Halof & Ao E AL HT

As

=

=

L

L

M3 ZpAl ol A

= o)

g2 W FA M5 ApAlelA

ofu

=
-

o &

3

DE

1(-2.10%)

(41.26%) AAA Bt g=Fo] =71(53.93%) 1

st M3 ApA €]

Ao of7) F-gl9h AEFo]

)

027, -.16)

A (r
Ql Ao & veht o7y Axge] §-9¢]
o] TS Y W= =z A

=
=

F(23.27%) Btk

)
Al

e 2/(1.8) 24
A HeErY M3

=]
AA

& Al

S

I

0

1

e mRA

=

7lE WEE

p i

A A eyl e ZeA7H

Mo

pin

8 2](+2.23%) ot

ML AAell Bl of7) o]
(-4.67%)

5 (+14.96%) °l

M6 ZA] ol A

T Ak meEkd F8A

o)
=

o o
=

]

[e)

]

o

)
Bo
oy
"
o

X

1}
A

069) = e
3ol 371

Al(r

stlont

5

FORICIEEE

=]
T

[e)

(26) AA%e] TIAS VA% M6 A 2
542

ok

o
R

Al M4 ZA A o]
- 137 —

R
T %X

HH

A A ZFFelol & AOE AR
Foglem, M4 5 A o ¥

o)
=

o
e

b=



RN 25684 45

Mo

ﬁo

JSHA

= X}
.

AA

ol
A

A

W

I

ol
o®
Bo

o

.A
ol
N
-
o
K

pozel

o
oy
NI

wr

myl

A et B

L

e

HA =

o

A7k 3

}Q
©

=

7] wzel e 2okl AA Al

e wAA

-

o
1
ol

wir

1, M2(&1%

43

ZHA)
1. 78 91, M6(g

1] 91, M3(

A

AT

o)
AFA) -

3 MI(H
e
) -5
Z19

Aeg ARG,

o

<°

A -7 FSHelA F(+) <]

L

ol
A

_

©)

oK
M

i\l

o
plo

1o

K

ﬁo
B

S Qo2 WE AA)-F *

30, o7l FHANE S(-)el

bl

2 M4(A A

H
«

3t22 3D Body

AY #dE 3 A
o

Z1Z2AREA AlRE

=

Scanner

ks

=2

AE A

AT A=

2 &

Z o
52

&

o

"

el

"W
1o
oo
B

st A AAE HEe R A

"

I 3D Body

0|

]

F

[e)

3]

Py

——
o

dlolEoke] HaL- 4l <7

=1
= =

EI_].—

S

3

gt

Z

A}
2}

)
wr
el
o
B
)
<V
ofu
EO
nr
Mo
oy
T

NI
N

.

o]
o

=

=

AR, 1
17 ol

O

=

[e}
3

AE ol AE%

L

AW Adelnz dntst

A5 EA ] €97t
3} 3D Body Scanner®] 71&4

o

=
=

+ 7]
Ao £ Aol 23

9
pal

Bol g A%

2]

ARESS

+

k]
pa

2 593

=4, 718 A ZAAeAM o

A
1;1;
ATk,

A

s =

pul

FAR

]
L=

ol
NG

w
)

B
i

ojw

Ko

!
Kl

I3

A

=

=

7}

=

]

3
3

bl %o

[

B

A AUAES hos
4, 49H0E ot Y dold

[e]

=

<)

ol A

o

Aeg AAR o ol

w
ofi
o

A+

ol

A

i

g APAT Ahn & Lee(2017)8] Aol &

&

"

N

X

- 138 —



32 Aty 2AUE o] & AldE

Q)
=

AE

&k

%

B
1

Hr

A
5

References

Ahn, I S, & Lee, S. Y. (2017). Survey on the wearing
of coveralls for automobile maintenance workers.
The research Journal of the Costume Culture,
25(4), 488-498. doi:10.7741/rjcc.2017.25.4.488

buyKOREA [3D Whole Body Scanner MEDICUBE] (20
18, April 10). Retrieved from http://www.buykore
a.org/product-details/3D-Whole-Body-Scanner-ME
DICUBE —3007486.html

Choi, S. Y., & Ashdown, S. P. (2010). Application of
lower body girth change analysis using 3D body
scanning to pants patterns. Journal of the Korean
Society of Clothing and Textiles, 34(6), 955-968.

Shim, K. N, Kim, J. S, & Lee, W. J. (2000).
Computation of ease-rate in basic bodice pattern
by analysis of multiple cross section, using 3-D
measuring instrument. Fashion & 7Textile Research
Journal, 2(4), 360-365.

Kim, H. K., Kwon, S. H., Kim, S. J., Park, E. J., Suh,
C. Y, Lee, S. N., & Jo, J. M. (2001). Clothing
Ergonomics Experimental Methodology, Seoul, Korea:
Gyomoonsa.

Lim, H. S., & Chun, J. S. (2015). Analysis of cross sec-
tions and silhouette in body shape according to
girdle worn using 3D body scanner. 7he research
Journal of the Costume Culture, 23(2), 242-253.
doi:10.7741/1jcc.2015.23.2.242

Park, J. E., & Kim, H. E. (2007). Body shape variations
measurements with 3D scanner for wearing
foundation. Fashion & Textile KResearch Journal.
9(6), 651-657.

Suh, C. Y. (2002). A study on the evaluation of
ready-made jacket for women according to pattern
size using 3D scanner. Journal of the Korean
Society of Clothing and Textiles, 26(3/4), 390-401.

- 139 -



	3차원 바디 스캐너를 이용한 시판용 일체형 작업복 분석
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 연구결과
	Ⅳ. 결론 및 제언
	References


