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Upper Back Somatotype Analysis for Development of Hanbok Jeogori
Pattern of Female in Late 20s
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Abstract

The objective of this study is to classify somatotypes of back-surface shape of women in their late 20s by using
3D body scan data(Size Korea 2010) in order to improve fitness of Hanbok Jeogori. The results were as follows:
1. According to the in-depth survey of the experienced expert's interview, most problems related to the fit were caused
by the back area of Jeogori. 2. The result of factor analysis indicated that 6 factors were extracted and those factors
comprised 82.85% of total variance. 3. According to the cluster analysis, back somatotypes of women in their late
20s were categorized by two types : straight type(54.1%) and bending type(46.9%). The results could be used as the
Hanbok Jeogori to improve the fitness of back-surface shape.
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(Table 1) Size specification of subjects and Size Korea(2010)

(unit:cm)

Sample entity used in this study

Size Korea(2010)

(N=49) (N=313)
Mean (S.D.) Mean (S.D.)
Upper chest circumference 83.68 (2.29) 83.15 (4.89)
Hip circumference 91.37 (3.50) 91.45 (4.91)
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[Figure 4] Setting method of guide line

[Figure 5] Reference Point of human body
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(Table 2) Measurement list and method
Reference Point Definition

FNP

Intersection of cross section the most inside on the front body and CF

(Front Neck Point)

BNP
(Back Neck Point)

Intersection of 3D Back neck height and CB

SNP

(Side Neck Point) and BNP vertical plain

Intersection of plain from BNP passing FNP and center plain between FNP vertical plain

SNPH

(Side Neck Point") forth of cross section

Intersection of the most inside cross section in neck part and center plain between back and

SP Intersection of changing cross section slope silhouette in shoulder in front view of body and

(Shoulder Point)

intersection plain outer cross section

Cross and vertical section in back view of body formed.

PAF

Intersection of start point of wrinkling on the boundary of torso and armpit infolding

(Posterior Axillary Fold)
finished point

BP Intersection of bust height(Size Korea, 2010) cross section

(Bust Point)

and the most outside vertical plain of bust height in side view of body

SWP
(Side Waist Point)

Intersection of the most inside cross section in side waist in cross section of waist part and

outside plain the most inside of waist part in back view of body

BWP
(Back Waist Point)

inside in side view of body

Intersection of the most inside cross section from back waist part and outside plain the most

PSP Intersection of the most protruded cross section from back part and vertical plain of the

(Protruding Shoulder Point)

most protruded point in side view of body
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(Table 3) Measurement list and method

Measurement items

Definition

1 Length Back length Surface length from BNP to BWP

2 Stature Data provided by the Size Korea(2010)

3 Back neck height Data provided by the Size Korea(2010)

Height

4 BNP -~ BWP- Vertical length from BNP to BWP

5 BNP - BP= Vertical length from BNP to BP

6 Shoulder width Horizontal length between SP and SP

7 Back width* Horizontal length between PAF and PAF

8 Width Waist width Horizontal length between SWP and SWP

9 CB -~ SNP Horizontal length from CBL to SNP

10 SNP - SP Horizontal length from SNP to SP

1 Back-surface upper Angle of vertical line from BNP and connected line from BNP to PSP

angle** in 2D plain of projection

12 p* Angle of connected line from BNP to PSP and connected line from
PSP to BWP in 2D plain of projection

13 As Angle of connected line from in base line up from BWP to PSP in
2D plain of projection

Angle

14 B Angle of connected line from in base line up from BWP to BNP in
2D plain of projection

15 Left shoulder gradient Angle of from SNP"(L) to SP(L) in 2D plain of projection

16 Right shoulder gradient Angle of from SNP"(R) to SP(R) in 2D plain of projection

17 D1#*** Thickness from vertical line down from BNP to PSP

Thickness
18 D2%** Thickness from vertical line down from BNP to BWP
19 Protrusion Back-surface Protrusiont  Horizontal length from vertical line passed by BWP to PSP

20

Back length/Back Neck height

—— Rhorer Index
21

Shoulder width/Stature

* Reference: *:Size Korea(2010) / Choi(2002)

measurement items

/ *#*:Choi(1997) / ***: Kim(2009) / +: Kwon(1994) / =: Add
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(Table 4) Descriptive statistics quantity according to measured size of back-surface shape

(Unit : cm, °)
Measurement items Mean S.D. Min. Max.

1 Back length 38.71 2.08 35.20 44.60

2 Stature 160.59 5.20 149.10 173.70

3 Back neck height 137.32 493 125.85 151.15

4 BNP -~ BWP 38.77 2.78 33.00 44.60

5 BNP -~ BP 22.01 1.51 18.52 26.95

6 Shoulder width 34.94 1.39 31.67 39.08

7 Back width 30.69 1.20 28.40 33.86

8 Waist width 23.94 1.28 20.63 26.20

9 CBL - SNP 7.29 0.88 5.70 9.25

10 SNP - SP 10.71 1.14 7.75 13.50

11 Back-surface upper angle (°) 19.13 2.99 11.76 25.53

12 P (®) 151.36 4.15 142.55 163.30

13 A (°) 9.51 2.54 3.94 15.65

14 B (®) -1.07 2.45 -6.34 5.64

15 Left shoulder gradient (°) 22.20 3.69 14.60 30.10

16 Right shoulder gradient (°) 24.84 331 17.20 34.80

17 D1 4.96 1.12 2.30 7.10

18 D2 0.97 1.64 -3.90 5.00

19 Back-surface Protrusion 4.20 1.23 1.52 6.79

20 Back length/Back Neck height 0.28 0.01 0.26 0.31

21 Shoulder width/Stature 0.22 0.01 0.20 0.24

* Shadow area : +3 < S.D.
st gick. 719 Brlzol, BRIl SelHA  PEAH - SUEEA - SPN)Ae oo gos ¥
S2Zo] 9 HBAGA FHol, Sole] FEHBo|  Fta glom, DIEHHIN FHo Yol Mt 55
E3on] ofe] grom Rajalm o} kel & 27 Alo] T, SEARAAZLS o] gho 2 Rajata
o'E Argsh= Aotk a9l 29] IfA|= 3.7050] vk 82132 ‘T W FE B SRS A¥chs
a1, AA ko] 18.524%E Avgstal glvk. BEHA  dAkEolt %144 I_Toril% 2.3060]a1, A wFe]
i & 7FEM N BEHe Ads Ao 7127 E 11.529%2 Awslar glt}. ol7iuu]el A|5=x] &E4] o]
I THESY, ACGIEHEA AN S 7IEdM SHE AHUN)/7] 2lal SURPE 2FEQ e B ke fho
24 A Ae) 71e7)PTo] S ghoz RAFT 2 Fo] HIrh 29l ‘opfr|eel g AYshe o
Jom, D2(EFHAEAM FHow - A3 SR AF AREeldh 4915 afAlE 1.7020]a, AR Tk
o] T %ol oz Ralsla rk. 99126 EIE  8.512%2 AWt gtk 9Xof7|L7|eh @ BZ)
A 4 FEEL SHEFN S Aem YR o TeEleH g e Fafstal itk o7
2o A4 2 Fepe Agehs Aol a93e] mf 4w Awshs RSl 29169) TAAE 1.5830]
A& 2.9290]3, HA| M| 14.646%E st ek

3, AA W] 7.917%S AWt k. CBL(HE4
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(Table 5) The results of factor analysis for back-surface shape

Factor
Measurement items
1 2 3 4 5 6

1 Stature 927 .048 -.007 -.023 115 -.116
2 Back neck height 910 .087 .082 .018 .098 -119
3 BNP ~ BWP .836 -.057 -.042 246 .008 147
4 Back length 817 .032 .053 .039 .025 042
5 BNP -~ BP .674 162 228 -.009 333 218
6 B -.058 -930 -.286 -.088 -.035 -.030
7 D2 .146 .898 .286 .064 .013 076
8 Back-surface Protrusion .099 -.866 205 -.162 .060 .043
9 A -136 =772 442 -.143 220 152
10 P .041 321 -.909 128 -.020 -.102
11 Back-surface upper angle .062 207 .888 -.059 -.162 016
12 D1 256 469 755 .098 123 189
13 Shoulder width 347 171 .026 .860 118 -.147
14 Shoulder width/Stature -492 .086 -015 .810 .068 -.048
15 Back width 203 .190 -.130 .768 -.042 244
16 Left shoulder gradient (°) .081 .035 -.136 -.043 .852 -.159
17 Right shoulder gradient (°) 291 -230 .087 .148 728 .032
18 CBL - SNP .022 123 -.156 .109 .246 -.796
19 SNP - SP 311 -.154 456 346 -127 .580
20 Waist width -.054 344 -.053 121 347 572
Eigenvalue 4.225 3.705 2.929 2.306 1.702 1.583

Variance Explained(%) 21.126 18.524 14.645 11.529 8.512 7917
Cumulative Variance(%o) 21.126 39.650 54.295 65.824 74.336 82.253

A) » SNP(EIA)= &9 oz H3fsl gla, SNP
(&) - SP(ePEA)et sfelurl= Fol #rom st
staL glef, CB » SNPUjw|e} SNP > SP, 3{2juw]7} o
BN Aol He gelolEhal & 4 glrk 82l6
‘op7het slelun]e] tinlE Adrgshes ksl AHS
Aol oiFk 8l Fatel AF FH89 vhse
<Table 6>°f ea}3ict.

ol-gate] AFS ERFatAct wH <
T 2748 % }XLE S7HA7IRA 1 TogES HE
R AP FHsFEIcE 2709 2Y vl <Table
7>, 3709) Y w) <Table 8>, 47]¢] 75| w] <Table
9>o] A7= Jehel o] 271 e @9l2, g0l
3, 82I59] o3l K] ER7F =HAom, we] 1Y
s 2913, 8914, 22l o Fo] ER7F =AU
o] Y wii= gell, 2212, 2215, 2216 <3
Fo] 77} =HArk B AFolx ] AF F338 HF
S FAe sdslels Ao 2Ae Fa glome Aut

WA 2 Fehg AWshe sl SO Fe 4

FlO :10

- 899 -



10

sizmsinsis|x| K23 55 2014

(Table 6) Factors of back-surface shape

Factors name

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 6

Upper body height

Position and shape of the side figure of upper body

Crooked extent and projected extent of back

Size of shoulder

Shoulder angle

Contrast of shoulder and Waist width

(Table 7) The results of difference verification of factor score (2 clusters)

Type 1 Type 2
Factor t-value p-value
M (SD) M (SD)
1 -.05 (.78) .06 (1.21) -360 721
2 -41 (.94) 46 (.86) -3.347 002"
3 -33 (1.02) 37 (.85) -2.593 013"
4 =22 (1.16) 25 (72) -1.642 107
5 44 (91) -.50 (.86) 3.710 0017
6 -20 (1.07) 23 (.89) -1.528 133
* p<.05, ** p<01
(Table 8) The results of difference verification of factor score (3 clusters)
Type 1 Type 2 Type 3
Factor f-value p-value
M (SD) M (SD) M (SD)
1 01 (.82) .09 (1.02) -19 (1.25) 0.282 756
2 26 (.98) -25 (.95) 12 (1.09) 1372 264
3 -90 (.82) 55 (.75) 20 (.78) 16.678 0007
4 -43 (:59) -36 (.69) 1.34 (.87) 25.817 000"
5 03 (.75) -30 (1.04) 55 (1.08) 2.887 066
6 41 (.96) -38 (.99) 16 (.86) 3.391 042"
* p<.05, *** p<001
T Y E24EE Ashs 22139 o3 AF o] H 3) A F3e 99, FEE zo] H4A 23
+ Zlo] Agetn, o 78t wofoll AFEF7F A=A

AeshEE B3] ofeln A8 ER S R
= 2] B R(Na, 2007) 51 0] 548 fol

3 VR & Qe 29 #Rew Faks.
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(Table 9) The results of difference verification of factor score (4 clusters)

Type 1 Type 2 Type 3 Type 4 f p
Factor

M (SD) M (SD) M (SD) M (SD) -value -value
1 5 (71) T3 (.86) -54  (72) -85 (.60) 15.563 000"
2 -79  (.79) 1.13  (.69) -25  (.66) 49 (.80) 14.669 000"
3 18 (.87) -46  (.82) 27 (1.00) 227 (1.22) 1.459 238
4 237 (73) -42 (85) 33 (1.14) 37 (1.01) 2348 085
5 -49  (.87) 09 (.74 83 (.84) S72 (.64) 10.319 000"
6 46 (1.00) -65 (.87) -44  (.85) 65 (.68) 6.175 0017

w3 p< 01, *** p<00]

(Table 10) Comparison of measurement lists of the back-surface shape types
(Unit : cm, )

Type 1 (N=26) Type 2 (N=23)
t-value p-value
Mean (S.D.) Mean (S.D.)

Stature 160.72  (4.30) 160,44  (6.16) 189 851

Back neck height 137.19  (4.03) 137.46  (5.87) -.194 .847
BNP - BWP 38.66  (2.30) 38.90 (3.23) -.306 .761

Back length 38.48 (1.52) 38.97 (2.58) -.801 429

BNP - BP 21.87 (1.23) 2217 (1.79) -.681 499

B 11 (2.30) -2.40 (1.88) 4.151 000

D2 17 (1.43) 1.87 (1.39) -4,199 000
Back-surface Protrusion 4.64 (1.22) 3.70  (1.06) 2.871 .006*
A 10.20 (2.41) 8.74 (2.50) 2.080 .043*

p 151.96  (4.35) 150.69  (3.89) 1.073 .289
Back-surface upper angle 17.84 (2.69) 20.59 (2.66) -3,588 .001**
D1 4,44 (1.04) 5.55 (.90 -3.980 .000#*

Shoulder width 34.05 (1.57) 35.26  (1.10) -1.538 131
Shoulder width/Stature .22 (.01) .22 (0D -.961 341
Back width 30.33  (1.12) 31.10 (1.18) -2.325 .024*

Left shoulder gradient (°) 23.80 (3.62) 20.39  (2.91) 3.604 .001**
Right shoulder gradient (°) 2592 (3.11) 23.63 (3.17) 2.539 .014*
CBL > SNP 7.53  (.83) 7.02  (.80) 2,062 045

SNP > SP 10.30  (1.13) 11.17  (.97) -2.884 .006*

Waist width 23.86  (1.34) 24,02 (1.22) -.425 673

* pl05, * po1, = p(001
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(Table 11) Representative somatotypes of back-surface shape types

Somatotypes types Straight type

Bending type

Percentage(N) 53.1% (N=26)

46.9% (N=23)

Straight posture,

Characteristic

The least protrusion of the back

Bending posture,

The most protrusion of the back

Body side view

(Baseline from tragion)
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