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Abstract

This study is based on a representative body shape drawn from previous studies that
classify adult male torso shapes. In this study, a design method is proposed by
developing a tight-fit pattern that can be easily developed into various items and
designs using the body surface development figure. This is obtained by converting
the 3D body shape of the model representing the representative body shape. The
specific design method was conducted as follows. Actual measurement values were
used for waist back length, waist-to-hip length, shoulder length. The scye depth was
determined as C/4 - 1.7 cm, and the front and back Interscye was set at (1/2 x actual
measurements) - 0.2 cm. The front-back neck breadth was set to (1/5 x base neck
circumference) - 1.3 cm and (1/5 % base neck circumference) cm. The front-back neck
depth was set to (1/5 x base neck circumference) - 1.2 cm and 3.5 cm. Front chest
circumference was C/4 - 1 (front-back difference)cm; (1/4 x back chest circumference)
was C/4 + 1 (front-back difference) + 0.3 (dart amount) cm. Front waist circumference
was W/4 - 0.2 (front-back difference) + 2.2 (dart amount) cm; back waist circum-
ference was W/4 + 0.2 (front-back difference) + 2.5 (dartamount) cm; front hip
circumference was H/4 + 0.2 (ease) + 0.2 (front-back difference) cm; and back hip
circumference was H/4 + 0.2 (ease) - 0.2 (front-back difference) cm; Front droop was
1.6 cm. The newly developed tight-fit pattern is expected to be of great use as a basis

for garment construction.
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<Table 1> Dimensions of main body parts (Unit: cm)
Measurement items Dimensio.n of Average value of
3D representative model representative body shape

Neck base circumference 44.20 42.92
Chest circumference 99.70 99.35
Bust circumference 93.30 92.74
Waist circumference 79.00 79.55
Waist circumference (Omphalion) 83.00 84.03
Hip circumference 94.40 94.89
Armscye circumference 43.60 39.25
Front interscye 38.00 38.30
Back interscye 40.60 41.52
Bishoulder length 47.90 44.48
Stature 178.90 173.34
Waist front length 35.80 34.89
Waist back length 41.60 42.24
Waist to hip length 23.90 22.34
Shoulder length 13.60 14.26
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Horizontal and vertical section

Spline

<Fig. 1> 3D body shape segmentation process for body surface extraction

32k AP HH(mesh)Hefl 71EHe A2
sto] 71EAE A 4 E TtREAS 4
EAH AANA o - ASHAC] gz i A
CrEEAAD, sEgHAM & - ASHAMAE A
dot= FEAGIEEAAD), dFolEEdAMY +
o 2] ofsf 81 AAHEE ddse +BA
(FBeol=dA), slEEddst dol=dAd AolE

olsEdte +HAlL FHAHNAM THeEHAY FHSA
Aol A 7IA 9] AR E ol e 'sle AR s
Al +Eor W AGEEA)IH, A=7EA
= 58 - S FHeke AT Qs 41 <
A & AAHES ddsks FAAESHA), &
$ - FHE SHcte AP Qs A7 A9
& AAHE ddste FAAFSHA), AT
oA FRFHE AL Yol A7A FHoz Y]
d AGAD, oi7ked Aol AEAHE AL oS
2luul o] 1283 hggeldH e 123E Av= A
(SFHEAAAAD, AA7i7ked el 552 128e
Au 7k - 59 - JFolvr|e] 123 A=
A= AFRTHEAG AR, (Fig. 2)° 1 25S
Al AsHA

ut

2) Settings of block and triangle
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Front Side Back

<Fig. 2> Baseline settings of 3D body shape
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Front Side Back block Front Side Back
<Fig. 3> Block settings <Fig. 5> Triangle-mesh settings
FAslel7] Y =4S (reduction ratio) 70% ©]5}o] 3. Appearance evaluation by virtual garment
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1) Making of virtual garment
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2) Evaluation items and methods of virtual wearing
Az THelRe) A - & - FEo) o® A A
25 BY, oFAET} 9919 Hrido] WISl
stttk 7hy 2ol WAgEe A - & - FHAAe)
7k 329l9] Fe), 94, do] 5o 9 W5Wt P&

=

=

-

The total area of the surface: 161.76cm?
Setting the number of triangle meshes: 161.76cm*4= 40

<Fig. 4> Settings process of triangle mesh by simplification
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4. Data analysis
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. Results and Discussion

1. Making of body surface development figure

1) Extraction of body surface development figure
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2) Verification of body surface development figure
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<Fig. 6> Body surface development figure by block combination
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3D body scan data 2D body surface development figure

<Fig. 7> Comparison of dimension between 3D body scan data and 2D body surface development

<Table 2> Comparison of dimension between 3D body scan data and 2D body surface development
(Unit: cm / %)

:cDanb:i):t};l dﬁ\zlggiinstug;ﬁe Difference Percentage
Center front line 60.50 60.52 +.02 +.03
Center back line 66.70 66.65 -.05 =07
Front neck circumference line 11.10 11.09 -.02 -.18
Back neck circumference line 9.30 9.30 .00 .00
Front armhole line 23.10 23.01 -.09 =38
Back armhole line 25.80 25.56 -24 =93
Front chest circumference line 23.30 23.58 +.28 +1.20
Back chest circumference line 24.10 24.40 +.30 +1.24
Front waist circumference line 19.50 19.43 -.07 -.36
Back waist circumference line 19.80 19.68 -12 -.61
Front hem circumference line 24.30 24.76 +.46 +1.89
Back hem circumference line 24.10 24.54 +.44 +1.83
Front shoulder line 13.50 13.54 +.04 +.30
Back shoulder line 13.50 13.48 -.02 =15

A B OAWIE 100:2% o o ¥ T & ol AFHULT T & ek

HEES Vel ol 339 YAYAol 2244

HHo g & ANEISS 9ulotH, £2%29 A7} 2. Complete of tight-fit pattern for adult males’
OJE LA 58 71535 oxjolm R WURYIF LS A representative body shape

Ast7] A3t 71zHolHE ARANEE FE5] & HE AR EE HEAF HEZDAA 7t
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2nd appearance evaluation of body surface development figure

H
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Ak, 23 olgrEzke AAS Ak
p=of sk AA) Wl 4567, LE 3

AEs7] 8 73 232 =% A4(Cronbach’s
3 alphays 907% UERY AR QA ET} v
), o7l osf Pojzl A}

Ist 2nd
Evaluation item t-test
M SD M SD
Is the shape of the front neckline natural? 3.1 | .78 | 456 | 53 | -5.965"
Is the side neck width appropriate? 256 | .73 | 467 | 50 | -6.825"
Is the depth of the front neck appropriate? 311 | 1.36 | 456 | .73 -2.871°
Is shoulder length appropriate? 333 | 1.32 | 467 | .50 | -3.266"
Is the width of the front Interscye appropriate? 378 | 1.09 | 444 | .73 -2.828°
Is the shape of an armhole line natural? 3.78 67 | 467 | 50 | -4.438"
Front | Is the location of the starting point of the waist dart appropriate? | 4.22 97 | 444 | 73 - .610
Is the waist point position of the waist dart appropriate? 4.22 .67 | 422 | 44 .000
Is the location of the lower end of the waist dart appropriate? | 3.44 | 1.01 | 4.44 | .53 -2.683"
Is the waist dart line natural? 3.67 50 | 422 | 44 | 3162
Is the center front line vertical? 4.44 73| 467 | 50 | -1.512
Is the bottom line horizontal? 4.00 | 1.00 | 456 | .53 -1.890
Is the front length appropriate? 3.89 | 1.17 | 4.67 | .50 -2.135
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<Table 3> Continued

Evaluation item It 2nd riest
M SD M SD
L;ptr};;rilg)t??tlon of the side neck point on the shoulder line 411 60 | 456 | 53 8315
Is the end point of the shoulder line appropriate? 3.89 93 | 444 | 53 -1.474
Is the shoulder line natural? 344 | 1.01 | 444 | 53 -3.464"
Is the shape of the armhole line natural? 2.89 78 | 444 | 53 -5.202""
Is the depth of the armhole appropriate? 4.00 87 | 456 | 53 -2.294
_ Is the width of the front armhole appropriate? 2.44 53] 456 | 53 -8.102""
Side Is the width of the back armhole appropriate? 3.89 8 | 444 | 53 —2.294
Is the Axilla point of the side line appropriate? 4.22 .67 | 4.67 | .50 -1.835
Is the waist point position of the side line appropriate? 4.00 50 | 444 | 53 -1.512
Is the location of the hip point on the side line appropriate? 3.89 93 | 456 | .53 -2.828°
Is the side line balanced back and forth? 3.89 33 | 433 71 -1.835
Is the side line natural? 3.33 J1 | 422 | 44 -2.530"
Is the bottom line horizontal? 4.00 | 1.12 | 456 | .53 -1.644
Is the shape of the back neckline natural? 3.56 53 | 4.67 | .50 -4.264"
Is the side neck width appropriate? 267 | 1.00 | 444 | .73 | -3.600"
Is the depth of the back neck appropriate? 2.89 93 | 444 | 73 -2.935°
Is the width of the back Interscye appropriate? 2.89 18 | 478 | .44 -5.376""
Is the shape of an armhole line natural? 3.33 1| 456 | .53 -3.051"
Is the shoulder line start point of the shoulder dart appropriate? | 4.33 S50 | 478 | 44 -2.530"
Back Is the location of the shoulder dart end point appropriate? 4.33 50 | 478 | .44 -1.170
Is the location of the starting point of the waist dart appropriate? | 3.56 73| 4.67 | .50 -3.162"
Is the waist point position of the waist dart appropriate? 3.89 78 | 467 | 50 | -2.401
Is the location of the lower end of the waist dart appropriate? | 3.56 .88 | 478 | .44 -3.355"
Is the waist dart line natural? 3.33 .87 | 433 .50 —2.449"
Is the center back line vertical? 422 | .67 | 500 | .00 | -3.500"
Is the bottom line horizontal? 4.56 3 1 489 | 33 -1.155
Is the back length appropriate? 2.89 | 1.17 | 478 | 44 | -4.154"
Average 3.64 4.56
T p<05, 7 p<01, 77 p<.001

(Shaded cells indicates less than 3.0 GPA).

LUl ATHlL AT WSt T 5 QAT o= o= ARHAL BEH theo] B3 thart
AFE AT 5 U=E a&F0=E HA7} Fojof

2) Complete of tight-fit pattern 517] wEo] E4 7[99 el ZAlo] A2 FEH
ArdPge] FAES 9% 2A I1diz H&st=

@ Straight line work AL ggAo|x At} E3F A 1A st AF 9
ArdPe] FASe LA At HdE= TSRl FHIE LEFfoF stRe B AfolM=
Hesly] ffstol AAe}t AAS AR LA ArdFY die s A6k, JAHE
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Front

1st

2nd

<Fig. 8> Photograph of 1st-2nd virtual wearing of body surface development figure
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@ Proposal of drafting method of tight-fit pattern
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1st straight line work

2nd straight line work

<Fig. 9> Straight line work process of body surface development figure
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<Table 4> Applied dimension of tight-fit pattern

BAEGAT

(Unit: cm)

Items

Applied dimension

Waist back length

Actual measurement

Armhole depth

C/4-1.7

Waist to hip length

Actual measurement

Chest F C/4-1(front-back difference)
circumference B | C/4+1(front-back difference)+0.3(dart amount)
Waist F W/4-0.2(front-back difference)+2.2(dart amount)
circumference B | W/4+0.2(front-back difference)+2.5(dart amount)
F H/4+0.2(front-back difference)+0.2(ease)
Hip circumference
B | H/4-0.2(front-back difference)+0.2(case)
F Neck base circumference/5-1.3
Neck breadth
B | Neck base circumference/5
F | Neck base circumference/5-1.2
Neck depth
B |35
F Actual measurement(front interscye)/2-0.2
Interscye
B | Actual measurement(back interscye)/2-0.2
Connecting the point that was pulled down 3.0cm in the front interscye line from the
F standard horizontal line of the back neck with the point of the side neck that was raised
by 0.9cm
Shoulder slope
Connecting the point of the side neck that had been raised by 3.5cm in the back neck with
B | the point that was pulled down O.4cm in the back interscye line from the standard
horizontal line of the back
F Actual measurement
Shoulder length
B | Actual measurement+2.0(dart amount)
Back shoulder dart 20
amount '
Back shoulder dart length| 10.7

Back shoulder dart slope

Line connecting point 0.5cm towards the armhole from point 1/2 of shoulder length and

point 1/2 of back Interscye line

Center back slope

Connecting the points pulled 3.0cm, 2.9cm from the back waist-hip circumference at the

1/4 point of armhole length

F |22
Waist dart amount
B |25
Waist dart F A point that moves 1.0 cm below the side line at 1/3 point of the front waistline
position B | The 1/3 point of the back waist line
Front drop 1.6
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<Fig. 10> Drafting method of tight-fit pattern
for adult males’ representative body shape
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