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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.
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Introduction

Digital fitting systems are used more frequently for evaluating the fit of garments without making
actual physical patterns or physical garments. In a digital fitting system, a virtual garment is made
using virtual patterns, and the fit of physical garment on a physical human body is assessed by draping
avirtual garment on a virtual body or a virtual fit mannequin (fit form) model. Such system is useful for
designers, manufacturers, educationalists because the system helps to improve the fit of garments and
productivity.

The use of the digital fitting system, employed to evaluate the suitability of a real garments on real
human body with the use of virtual garments on a virtual human body in virtual space, is growing
in gopularity. The system eliminates the need for physical garment production with fabric|in product
evaluation. Using a computer-generated virtual garment pattern, the virtual garment-is cypeated and
testled on either a virtual human body or a virtual fit mannequin (fit form) modelOlt-benefits not only
thoge 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.

Digjtal fitting technology is still developing, and there is a wide range of différences in the specification
and performance between digital fitting systems. This makes it-difficult for users |designers,
manufacturers, educationalists and retailers of garments) to select\an appropriate system for their
purposes.

This document evaluates gap, including garment pressurewhich is an important factor jn wearing
conjfort.

The users of this document are those users planningto“install or update digital fitting sygtems. This
document will help and provide judging criteria for. selection of digital fitting system whé¢n garment
des|gner or pattern engineer create virtual gamment patterns and evaluate fitting perfqrmance to
virtual fitting body.

Theg document should be viewed or printed in colour to clearly understand the performance|evaluation
as ipdicated in the figures.
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Performance evaluation protocol for digital fitting
systems —

Part 3:
Digital fitting performance - Gap

1 (Scope

Thif document specifies a protocol employed in evaluating the gap between the virtual ggrment and
the[virtual clone, the virtual twin or the virtual fit mannequin (fit form) modellin‘the evaluation of the
fitting performance of the virtual garment and the virtual human body.

2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
For|the purposes of this document, the following term&and definitions apply.
[SO|and IEC maintain terminology databases for use in standardization at the following addyesses:

— |ISO Online browsing platform: available athttps://www.iso.org/obp

— |IEC Electropedia: available at httpsi//fwww.electropedia.org/

31
digjtal fitting system
qu:ﬂitative and/or quantitativevevaluation of overall and/or specific simulation garment fit through
analysis of the distribution ,of surface strain, gap between body and garment, tension map, cross
section, surface wrinkleg, garment balance, etc.

3.2
virtual garment
thr¢e-dimensional clothing in digital form that exists in virtual space

[SOPRCE: 4S020947-2:2020, 3.1.3]

3.3
virtualhuman hndy
virtual human model based on actual body dimensions used for digital fitting in the apparel industry,
including information such as size, shape, cross section, body texture and skeletal structure

[SOURCE: ISO 18825-1:2016, 2.1.1.2, modified — Notes to entry removed.]

3.4

virtual fit mannequin (fit form) model

virtual model based on approved dimensions used for draping and examining silhouette and fit of a
garment in a virtual space used for digital fitting

©1S0 2023 - All rights reserved 1
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3.5

virtual cross section
closed contour extracted from the plane cutting a virtual body segment perpendicular to its main axis
or the three principle axes

[SOURCE: ISO 18825-1: 2016, 2.2.2, modified — Notes to entry removed.]

3.6
gap

space between virtual garment and virtual human body or virtual fit mannequin (fit form model) which
is shown in virtual cross section

Note 1 to enItry: The space changes depending on the weight of the clothes or the friction between the clothesfand

the body.

Note 2 to e
virtual cros
shall be exp|
body or the

3.7
garment p
pressure (1

Note 1 to enftry: Pressure is affected by gravity, friction, design and material\properties.

4 Funct

4.1 Gen
The digital

4.2 Fun

4.2.1 Fu

This funct

virtual fit mannequin (fit form) model.

ressure

ions

bral

fitting system has six functions as givemin 4.2 to 4.7.

ightness) of a garment against a virtual body or a virtual fit mannequin (fit form) model

‘tion to measure the perimeteron the virtual cross section

nction to measure the perimeter on the virtual horizontal cross section

itry: Space shall be expressed with difference amount of square measure or girthilength between
s section of virtual garment and virtual human body or virtual fit mannequin (fit:form) model pr it
ressed with gap amount between the virtual cross section of virtual garment and'the virtual hupnan

on measures the perimeter of the virtual garment and the virtual fit mannequin (fit form)
model from any arbitrary point'on the virtual horizontal cross section. See Figure 1.
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f) @ﬁal fit mannequin, whole body garment
N\

S

silhouefte line of fr Qb'odice

k bodice
right back pants

silhouefte line
silhouefte li

1

2

3

4 silhouett@ of right front pants
5

6

silhouette Tne of left back pants
silhouette line of left front pants

Figure 1 — Example of the perimeter measured on the virtual horizontal cross section

4.2.2 Function to measure the perimeter on the virtual vertical cross section (front centre)

This function measures the length of the virtual garment shape and the virtual clone, the virtual twin
or the virtual fit mannequin (fit form) model shape from any arbitrary point on the virtual vertical
cross section (front). See Figure 2.
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Q) Vi@ clone or virtual twin, whole body garment
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Key

BwWw N R

silhoue
silhoue
silhoue
silhoue]

Figure 1

-

f) Virtu@’nannequim whole body garment

O

-

Lte line of left bOdiC\%
Lte line of right e

e 1i -
e line of ri nts
Lte line Q pants

/ 6 ample of the front length centre shape measured on the virtual vertical cro
section

T

4.2.3 Function to measure the perimeter on the virtual vertical cross section (side)

This function measures the length of the virtual garment shape and the virtual clone or the virtual
twin or the virtual fit mannequin (fit form) model shape from any arbitrary point on the virtual vertical
cross section (front). See Figure 3.

14

©1S0 2023 - All rights res

erved


https://standardsiso.com/api/?name=c2e3ab32219c4371b5ec355c056a6f9a

IS0 20947-3:2023(E)

a) Vi@ élone or virtual twin, upper body garment
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b) Virtual c@@or virtual twin, lower body garment

©
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d) Virtu%@mannequin, upper body garment
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e) (@ual fit mannequin, lower body garment

O
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f) Virtu@’nannequim whole body garment

©

Key

1  silhouefte line of front bod

2 silhouefte line of back e
3 silhouefte line of b nts
4  silhoue EYI pants

Lte line o

Figure 3 6‘8 ample of the length of garment measured on the virtual vertical cross sectiorl
(side)

4.3 Function to measure the gap on the virtual cross section

4.3.1 Function to measure the gap of circumference on the virtual horizontal cross section

This function measures the gap between the virtual garment and the virtual clone or the virtual twin
or the virtual fit mannequin (fit form) model by measuring the distance and area from any point on the
virtual cross section (e.g. waist level). See Figure 4.
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b) Virtual clone or virtual twin, lower body garment
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§ d) Virtual fit mannequin, upper body garment
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§ e) Virtual fit mannequin, lower body garment
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§ f) Virtual fit mannequin, whole body garment

silhouette line of front bodice
silhouette line of back bodice
silhouette line of right back pants

1

2

3

4  silhouette line of right front pants
5 silhouette line of left back pants

6

silhouette line of left front pants

Figure 4 — Example of the gap measured on the virtual horizontal cross section
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4.3.2 Function to measure the gap at side on the virtual vertical cross section (front)

This function measures the gap between the virtual garment and the virtual clone or the virtual twin
or the virtual fit mannequin (fit form) model by measuring the distance and area from any point on the
virtual cross section (e.g. waist level) (front). See Figure 5.

a) virtual clone or virtual twin, upper body garment

© IS0 2023 - All rights reserved 27
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-

Q_Q) Virtual fit mannequin, whole body garment
" g
silhouefte ;Q?a left bodice

silhoueftedine of right bodice
silhouette line of right pants

B ow N R

silhouette line of left pants

Figure 5 — Example of the gap measured on the virtual vertical cross section (front)

4.3.3 Function to measure the gap at centre front or centre back on the virtual vertical cross
section (side)

This function measures the gap between the virtual garment and the virtual clone or the virtual twin
or the virtual fit mannequin (fit form) model by measuring the distance and area from any point on the
virtual cross section (e.g. waist level) (side). See Figure 6.
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1_ 12,3 cm

Q_Q) Virtual fit mannequin, upper body garment
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Q,Q) Virtual fit mannequin, whole body garment

Key Qv
silhouelte J'Q@ront bodice

silhoue tt@ne of back bodice
silhouette line of back pants

B W N R

silhouette line of front pants

Figure 6 — Example of the gap measured on the virtual vertical cross section (side)

4.4 Tension map function

This function is used to express gap between the fabric of a virtual garment and the virtual clone or the
virtual twin or the virtual fit mannequin (fit form) model when clothing simulation is conducted. See

Figure 7.
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a) Virtual clone or virtual twin, uprQody garment (%)
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c) Virtual clone or virtual twin, whole body gz

d) Virtual fit mannequin, upper body garment (%)
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Q) f) Virtual fit mannequin, whole body garment (%)

Figure 7 — Example of the gap expression

4.5 Garment pressure display function

This function is used to express pressure (strain or tension or tightness) to the virtual clone or the
virtual twin or the virtual fit mannequin (fit form) model when virtual clothing simulation is conducted.
See Figure 8. The amount of expansion and contraction of the material (properties such as bias or
elastic) can be used as an index for analysing the garment pressure.
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b) Virtual clone or virtual twin, lower body garment (gf/cm?)
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d) Virtual fit mannequin, upper body garment (gf/cm?)
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f) Virtual fit mannequin, whole body garment (gf/cm?)

Figure 8 — Example of the Garment pressure expression

4.6 Grain display function

This function is used to express grain on the virtual garment when virtual clothing simulation is
conducted. See Figure 9.
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®)
a) Virtual clone or virtual twin, up %ody garment

v) b) Virtual clone or virtual twin, lower body garment
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v) f) Virtual fit mannequin, whole body garment

Figure 9 — Example of the grain expression

4.7 Display function for projected cross-sectional garment view

4.7.1 General
This function is used to show the silhouette of the virtual garment and the virtual clone or the virtual

twin or the virtual fit mannequin (fit form) model from the top or front or side or back. See Figures 10
to 12.
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4.7.2 Top

c) Virtual clone or virtual twin, whole body garment
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f) Virtual fit mannequin, whole body garment

Figure 10 — Example of the projected cross-sectional garment view (top)
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4.7.3 Front
a) Virtual clone or virtual twin, upper body garment
O
&
R
o,

50 ©1S0 2023 - All rights reserved


https://standardsiso.com/api/?name=c2e3ab32219c4371b5ec355c056a6f9a

IS0 20947-3:2023(E)

© IS0 2023 - All rights reserved 51


https://standardsiso.com/api/?name=c2e3ab32219c4371b5ec355c056a6f9a

ISO 20947-3:2023(E)

N~

¢) Virtual clone or, irtual twin, whole body garment
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m&quin, lower body garment

e) Virtual fit
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