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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The use of the digital fitting system, employed to evaluate the suitability of real garments on real
human body with the use of virtual garments on a virtual human body in cyberspace, is growing in
popularity. The system eliminates the need for physical garment production with fabric in product
evaluation. Using computer-generated virtual garment pattern, virtual garment is created and tested
on either a virtual human body or a virtual fit mannequin (fit form). The technology is expected to
improve garment fit and increase productivity. It benefits not only those engaged in garment design
but also consumers at the time of garment purchase, with better fit and wider choice of sizes in mass-
produced products. Such system is useful for designers, manufacturers, educationalists because the
system helps to improve the fit of garments and productivity.

Digjtal fitting technology is still developing, and there is a wide range of differences inythe specification
and performance between digital fitting systems. This makes it difficult forCusers td select an
appjropriate system for their purposes.

© IS0 2020 - All rights reserved v
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Thdre are no normative references in this document.

For

ISO

3.1

3.1
dig
sim|
pro

rtual garment

Scope

5 document specifies a method for describing the functions and the method for eva
formance of the virtual garment pattern cutting and clothing simulation miedules of dig

erating virtual garment patterns, and testing them on a virtual fit mannequin (fit form).

Normative references

Terms and definitions
the purposes of this document, the following tetfins and definitions apply.
and IEC maintain terminological databasesfér use in standardization at the following ad

[SO Online browsing platform: available-at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

General

1
tal fitting system

plation of a virtuakgarment pattern or virtual garment over a virtual fit mannequin (fit fd
viding qualitative‘and/or quantitative evaluation of the fit through analysis of the dist

uating the
pital fitting

ems. This document is applicable to fashion designers and pattern technologists (mpakers) for

dresses:

rm) (3.1.2)
Fibution of,

among other thihgs) surface strain, gap between body and garment, tension map, cross section, surface
kles, garmeént balance

wri

ade used for

3.1.3
virtual garment
three-dimensional clothing in digital form that exists in virtual space

314
virtual garment pattern
shapes consisting of straight lines and closed curves that mark the area of a digitized pattern used on

the

virtual garment (3.1.3)

Note 1 to entry: Each pattern consists of a contoured and multiple internal lines, which are used to express
seams, internal openings, fold lines, and other garment characteristics.
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3.1.5

clothing simulation

creation and drape simulation of a virtual garment on the virtual human body using a virtual garment
pattern (3.1.4), virtual sewing and bounding volume

3.1.6

material properties

physical properties of material, including tensile modulus, bending rigidity, shear resistance,
thickness, weight

Note 1 to entry: These can be simulated for virtual fabrics using cloth simulation models.

Note 2 to entry: See Annex C.

3.1.7

sewing information
information necessary to construct a virtual garment from virtual garment patternspincluding s¢am
lines, specific points on a virtual garment pattern such as positions of snaps, hooks;-ahd buttons, ngtch
marks, grafn line, and layer information

3.2 Lings on virtual pattern and their lengths

3.2.1 Upper pattern

3.2.1.1
hem line
line at the hem of front bodice or back bodice

Note 1 to enftry: See Figure 1. Length of the front hem line, length of back hem line, and total length are measured.

a) Front hem line of front bodice b) Back hem line of back bodice
Figure 1 — Hem line

3.21.2
armbhole line
line at the left and right armhole of front bodice or back bodice

Note 1 to entry: See Figure 2. Length of armhole lines, and total length of armhole lines of front bodice and back
bodice are measured.

2 © IS0 2020 - All rights reserved
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a) Left armhole line of front bodice or back bodice

b) Right armhole line of front bodice or back bodice

Figure 2 — Armhole line

3.211.3
sle¢ve width linre
strgight line{connecting the two ends of a line sewing front bodice and back bodice (left or right)

Note 1 to entry: See Figure 3. Length of right or left sleeve width line is measured.

© IS0 2020 - All rights reserved 3
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a) Leftsleeve b) Right sleeve

Figure 3 — Sleeve width line

3.2.14
sleeve length line
straight linle passing the top of the line sewing front bodice and bagk bodice and perpendicular to sldeve
width line [bicep line) (left or right)

Note 1 to enjtry: See Figure 4. Length is measured from the top ofithe sleeve crown seam line to sleeve hem lige of
the right or [left sleeve.

a) Leftsleeve b) Rightsleeve

Figure 4 — Sleeve length line

3.2.1.5

underarm seam line

lines connecting the edge of line sewing front bodice and back bodice and edge of sleeve hem line along
which a sleeve is stitched to make a tube (left or right)

Note 1 to entry: See Figure 5. Length is measured from the edge of line sewing front bodice and back bodice to
the edge of sleeve hem line of the right or left sleeve. Either line of the left or right sleeve is measured because
they are the same length.

4 © IS0 2020 - All rights reserved
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a) Leftunderarm b) Rightunderarm

Figure 5 — Underarm seam line

3.2]11.6
sle¢ve hem line
linglat the lower edge of the sleeve pattern indicating the hem (left or right)

Note 1 to entry: See Figure 6. Length is measured for the right or left sleeve hem line.

a) Leftsleeve b) Right sleeve

Figure 6 — Sleeve hem line

3.2.2 Upper pattern and one-piece dress

3.2.2.1
bust line
straight line passing the level of the breast point of the pattern and

— perpendicular to the front centre line of the front bodice from the left side line to the right side line
(front bust line), or

© IS0 2020 - All rights reserved 5
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— perpendicular to the back centre line of the back bodice from the left side line to the right side line
(back bust line)

Note 1 to entry: Upper pattern, see Figure 7, one-piece dress, see Figure 8. Length of the front bust line, length of
back bust line, and total length are measured.

SN

a) | Front bust line of front bodice b) Backbustline of back bodice

Figure 7 — Bust line (upper pattern)

JAN

a) Front bust line of front bodice

6 © IS0 2020 - All rights reserved
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b) Back bust line of back bodicé

Figure 8 — Bust line (one-piece dress)

3.212.2

shoulder line
strdight line at the shoulder of front bodice or backbodice along which the front bodice and hack bodice

are|stitched together

Notg 1 to entry: Upper pattern, see Figure 9, onetpiece dress, see Figure 10. Length of shoulder lines arf measured.

a) Left shoulder line of front bodice or back bodice

© IS0 2020 - All rights reserved 7
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b) Right shoulder line of front bodice or back bodice

Figure 9 — Shoulder line (upper pattern)

A i\

a) Left shoulder line of front bodice

8 © IS0 2020 - All rights reserved
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b) Right shoulder line of back bodice

Figure 10 — Shoulder line (onerpiece dress)

3.2|2.3
nedk line
ling at the neck of front bodice or back bodice

Note 1 to entry: Upper pattern, see Figure 11, one-piece dress, see Figure 12. Length of front neck line, length of
back neck line, and total length are measured.:

a) Frontneck line of front bodice b) Back neck line of back bodice

Figure 11 — Neck Line (upper pattern)

© IS0 2020 - All rights reserved
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A
Ao
B

b) Back neck line of back bodice

Figure 12 — Neck line (one-piece dress)

3.2.24

side seam line

lines at the side of front bodice or back bodice along which the front bodice and back bodice are stitched
together (left or right)

Note 1 to entry: Upper pattern, see Figure 13, one-piece dress, see Figure 14. Length of side lines (right or left of
front or back side lines) are measured.

10 © IS0 2020 - All rights reserved
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a) Left side line of front bodice or back bodice

b) Right side line of back bodice or back bodice

Figure 13 — Side line seam line (upper pattern)

© IS0 2020 - All rights reserved 11
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gﬁ/ |
il

a) Left side seam line of the side of front and backbodice

b) Right side seam line of the side of front and back bodice

Figure 14 — Side seam line (one-piece dress)

3.2.2.5
centre front line
straight line passing the centre of front neck line and perpendicular to the bust line

Note 1 to entry: Upper pattern, see Figure 15, one-piece dress, see Figure 16. Length is measured from neck line
to hem line.

12 © IS0 2020 - All rights reserved
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Figure 15 — Centre front line (upper pattern)

NG

Figure 16 — Centre front line (one-piece dress)

3.212.6
centredack line
strgdight line passing the centre of back neck line and perpendicular to the bust line

Note 1 to entry: Upper pattern, see Figure 17, one-piece dress, see Figure 18. Length is measured from neck line
to hem line.

© IS0 2020 - All rights reserved 13
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3.2.3 Lower pattern

3.2.31

Figure 17 — Centre back line (upper pattern)

Figure 18 — Centre back line (one-piece dress)

inseam line

inside line of the pant legs (below the crotch) (left or right)

Note 1 to entry: See Figure 19. Length of inseam lines are measured.

14
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TN,

a) Leftinseam line of the front and back of the left pant legs

N &—r-2>

[ |

b) Right inseam line of the front and back of the right pant legs

Figure 19 — Inseam line

4 Functions

4.1 General

Digital fitting systems shall have functions as described in 4.2 to 4.4.

© IS0 2020 - All rights reserved 15
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4.2 Dataimport

a)
b)
‘)
d)
e)
f)

Function to import three-dimensional virtual fit mannequin (fit form) in file format.

Function to import two-dimensional virtual garment pattern in file format.

Function to import three-dimensional virtual body.

Function to specify the material properties of cloth.

Function to specify the layers.

Functi

4.3 Digi

Qualitative
analysis of]
cross secti

4.4 Fun

bn to specify the sewing information.

fal fitting

and/or quantitative evaluation of overall and/or specific simulation garment fit through
the distribution of surface strain, gap between body and garment, tensign:map (stress ailea),
bn, surface wrinkles, garment balance, etc.

‘tion to measure lengths of lines

Function t¢ measure lengths of lines of two-dimensional virtual garmént patterns as shown sample in
Figure 20.

Figuy

Function t

mannequin (fitform) as shown sample in Figure 21.
1 S—

16

e 20 — Example of measurements of lines in 2-dimensional virtual pattern (left)

b megsure lengths of lines of three-dimensional virtual garment fitted on the virtual fit

© IS0 2020 - All rights reserved
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5

Performance of digital fitting systems are qualitativ@ evaluated by examining the presence
of fiinctions listed in Clause 4. @

6

6.1
The

6.2

A physical fit man@uin (fit form) for which the 3D CAD data is openly available sha

See

Imp
fitti

AS
Figure 21 — 3-dimensional virtual ge»{lgent (right)

O
\\}\Q

Qualitative evaluation of performance <.

¥
Quantitative evaluation of performance
WO
General C)\\

quantitative performanc@ digital fitting system is evaluated as given in 6.2 to 6.8.

Import of virtu@ig) mannequin (fit form)

Figure 22.

ort the Yé—dimensional shape information of the virtual fit mannequin (fit form) intoj
ng sy to be evaluated.

e

o)

©IS
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6.3

Impprt of virtual garment pattern and line measurement

6.3.1 Gejneral

A garment
size of the

6.3.2 Upper

Figure 23
informatio

A8

18

Figure 22 — Example of 3D fit matimequin (fit form)

pattern whose shape and lengths of lines information are openly available shall be used. [The
barment pattern shall be appropriate for fit the imported virtual fit mannequin (fit form).

thows an example,of garment pattern for the upper body whose shape and lengths of ljnes
h are openly available for this purpose.

Al 2 LN

Figure 23 — Example of virtual pattern for performance evaluation

© ISO 2020 - All rights reserved
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Import the virtual garment pattern into the digital fitting system to be evaluated. For the pattern of
the upper body garment, measure the lengths of lines listed in Table 1. The length is measured to the

nearest 0,1 mm.

Table 1 — Lengths of lines of patterns for upper body garment that are used for quantitative

evaluation of the performance of digital fitting systems

Line Length to be measured Side?

Total length

1 |[BustLine Length of front bust line —
Length of back bust line

2 |Shoulder line Front shoulder line or back shoulder line right or left
Total length

3 |Armbholeline Length of front armhole line right or left
Length of back armhole line
Total length

4 |Neckline Length of front neck line —
Length of back neck line

§q |Sideline Length of front side line grlength of back side line  |right or left

4 |Centre frontline Total length —

7 |Centre back line Total length —
Total length

§ |Hemline Length of front hem line —
Length ofback hem line

9 |Biceps line Totallength right or left

10 |Sleeve length line Total length right or left

11 |Underarm seam line ;ength. of Anterior underar.m seam line or Length of Right or left

osterior underarm seam line
12 |[Sleeve hem line Total length Right or left

a  |The side that is measured should be indicated.

6.4 Import sewinginformation
Import sewing irtformation and material properties to create the virtual garment.

An example©f)sewing information is shown in Figure 24.

© IS0 2020 - All rights reserved
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D ¢

Figure 24 — Example of sewing information\\

6.5 Three-dimensional arrangement of virtual patterns\\QQ

Arrange the imported virtual garment patterns three-dimenéib}ally around the imported virtual fit

manneqm] (fit form) or fit body. \sg\
Figure 25 to Figure 27 shows examples of three-dimep@'&ally arranged virtual patterns.

Figure 25 — Example of three-dimensionally arranged virtual pattern (upper)

20 © IS0 2020 - All rights reserved
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Figure 27 — Example of three-dimensionally arranged virtual pattern (one-piece)

© IS0 2020 - All rights reserved 21
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6.6 Virtual sewing

Virtually stitch together virtual garment patterns using the imported sewing information, so that a
three-dimensional virtual garment is created.

Figure 28 to Figure 30 shows examples of results of virtual sewing.

22 © IS0 2020 - All rights reserved
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