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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 neededfor
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 virtual human body in the virtual garment system is intended to reproduce the actual shape
and size of the human body with known reliability. It is also intended to have attributes applicable to
making and wearing clothes. Among these attributes it is essential that the definitions of virtual body
landmarks and virtual body dimensions are consistent with those defined for actual humans.

The virtual human body is not defined based on human anatomy. However, since the virtual human body
needs to have body dimensions very close to those of the actual human body, virtual body landmarks
are closely associated with anatomical landmarks defined on the human body

Def]nitions and the procedure of body measurement were prescribed in ISO 8559. In additfion to this,
virfual body dimensions of the virtual human body need to be defined in the three-dimensignal virtual
spafe because the surface of the virtual human body cannot be touched in reality’ And virtual body
landlmarks of the virtual human body are detected from x, y, z axes using a visual detective method
on the screen. Therefore, virtual body dimensions and virtual body landmasks- of the virtfual human
need to be modified and defined for use in three-dimensional virtuahspace while nmaintaining
simifilarity to existing anthropometric body dimensions.

When a virtual human body of the same size is made with each different virtual garme
the|results of the virtual human body size and shape, etc. are different., not only because {

nt system,
he current

virfual garment systems have different size changing algorithfis, but also because they ug
defjnitions of body dimensions of the virtual human body. This’/confuses users on the term
thepbody dimensions of the virtual human body, and online.sales using unstandardized virty
systems could lead to more errors in clothing size. Thisrcan be solved by standardizing
definitions of body dimensions of the virtual human body and suggesting essential body din

e different

related to
al garment
terms and
nensions of

the[virtual human body.

Thip part of ISO 18825 is the second in a series-¢fstandards that deal with the virtual human body. The
purpose of this series of International Standards is to improve online communication and r¢liability of
fashion products sold online and in-store through visual confirmation of size, shape, fit, angl design by
stapdardizing the terms related to the virtual garment system.

y, this part
online and
d retailers
should use

wing [SO 18825-1 which deals with composition and attributes of the virtual human bod
b0 18825 defines terms necéssary to describe virtual human body, and thus supports
ore consumers, fashion designers, product developers, technologists, manufacturers arj
have an interest in the'style and fit of clothes. Developers of the virtual garment system
same terms described.in this part of ISO 18825.
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Clothing — Digital fittings —

Part 2:
Vocabulary and terminology used for attributes of the
virtual human body

1
Thi

virfual garment systems. Specifically, virtual body landmarks and virtual)body dime

des

Thi
dim

Sin
sep

Thi
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reli

2

2.1
Not

2.1
virt{

highest point of the head-enthe midsagittal plane with the virtual human body in the virtu

pos
Not

2.1

virt
mid
on

Scope
5 part of ISO 18825 defines the terms used to describe the virtual human body which
Cribed.

5 part of ISO 18825 mainly deals with vocabulary and terminology of essential vi

e there are many body landmarks on the head and hand, landmarks on these parts 4§
hrately from those on other parts of the body.

18825 does not aim at users of virtual human body in online communication, the
hbility of virtual human body will benefit them.

Terms and definitions relating to the virtual torso, arms and legs

Virtual body landmark

p See Figure 2.

1
ual top head point

tion
b 1 to entry: SeeIS0'18825-1:2016, 2.2.4.

2
ual neckpoint
dle point of the front neck between the virtual top neck point and virtual front neck-base p

is used in
hsions are

Ftual body

ensions of the virtual torso, arm, leg, head, face, hands and bones.and joints of virtual human body.

re defined

5 part of ISO 18825 is intended for developers of virtual garment systems. Although this part of

improved

h] standing

oint (2.1.3)

he midsagittal plane with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2 4.

2.1.

3

virtual front neck-base point
most concave point under the front neck on the midsagittal plane with the virtual human body in the
virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.
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2.14

virtual side neck-base point
intersection point of the concave contour line at the neck-base passing through the shoulder ridge line

with the vi

rtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.5

virtual back neck-base point
most posterior point at the back neck-base on the midsagittal plane with the virtual human body in the
virtual standing position

Note 1 to er]try: See ISO 18825-1:2016, 2.2.4.

2.1.6
virtual sh
most laterd

of the torsl

Noteltoe

2.1.7
virtual ax

pulder point
1 point of the shoulder ridge line passing through the cross section coveringthe middle pl
and arm with the virtual human body in the virtual standing position

ry: See ISO 18825-1:2016, 2.2.4.

1lia point

lowest point under the axillary passing through the cross section between the torso and arm with

virtual huy

han body in the virtual standing position

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

2.1.8
virtual frq
most anter
human bog

nt axillia point
ior point of upper arm at the same level as‘the virtual axillia point (2.1.7) with the vir
y in the virtual standing position

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

2.19

virtual ba
most postr
human bod

ck axillia point
erior point of upper arm @t)the same level as the virtual axillia point (2.1.7) with the vir
y in the virtual standing position

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

2.1.10

virtual bufst point

most anter]

ior pointof the bust with the virtual human body in the virtual standing position

Note 1 to enftry;See’1SO 18825-1:2016, 2.2.4.

ane

the

fual

fual

2.1.11

virtual un

derbust point

lowest point under the bust projection with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.12

virtual side waist point
most concave point of the (right) side waist when viewed from the front with the virtual human body in

the virtual

standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.
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2.1.13

virtual back waist point

point of the back waist on the midsagittal plane at the level of the virtual side waist point (2.1.12) with
the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.14

virtual abdomen point

most anterior point of the abdomen on the midsagittal plane with the virtual human body in the virtual
standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1{15
virtual hip point
mogt posterior point of the hip with the virtual human body in the virtual standing position

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1116

virtual crotch point
lowpst point of the torso on the midsagittal plane with the virtual‘Hhuman body in the virtual standing
posjtion

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

21017
virtual elbow point
mogt protruding point of the elbow

2.1{18

virtual wrist point
mogt concave point of the extended linge,of the little finger passing through the cross sectiqn between
thefarm and hand with the virtual himan body in the virtual standing position

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1{19
virtual middle finger tip)point
disfal point of the middle finger with the virtual human body in the virtual standing positiol

=J

Note 1 to entry: See\SO 18825-1:2016, 2.2.4.

2.1{20

virtual gluteal fold point
mogt caneave point on the sagittal plane passing through the virtual hip point (2.1.15) betwgen hip and
thightwith the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.21

virtual mid-thigh point

point of the (right) side thigh when viewed from the side at the middle level between the virtual hip point
(2.1.15) and virtual knee point (2.1.22) with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.
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2.1.22
virtual knee point
centre point of the anterior part of the knee with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.23
virtual calf point
most posterior point of the calf with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.4.

2.1.24
virtual lower leg point
most concyve point of under the front lower leg above the virtual side ankle point with-the virtual
human body in the virtual standing position

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

2.1.25
virtual oufside ankle point
most latergl point of the lateral malleolus with the virtual human body in the virtual standing positfion

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

2.1.26
virtual landing heel point
lowest point of the posterior calcaneus with the virtual human,body in the virtual standing positiof

Note 1 to enftry: See ISO 18825-1:2016, 2.2.4.

Note 2 to enftry: The virtual landing heel point can reach the floor or the top of the shoe heel.

2.2 Virtpal body dimension

Note Jee Figure 3.

2.21
virtual hejght
vertical dijtance between the virtual landing heel point (2.1.26) and virtual top head point (2.1.1) with
the virtuallhuman body in the¥irtual standing position

Note 1 to enjtry: See ISO 18825-1:2016, 2.2.3.

2.2.2
virtual bl:{t height

vertical dijtance/between the virtual landing heel point (2.1.26) and virtual bust point (2.1.10) with|the
virtual hu

anbody in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

Note 2 to entry: When the value of the virtual bust height (2.2.2) based on the relation between parameters
through data analysis of classified virtual human bodies is set in the virtual garment system, value input is not
necessary. When the value of the virtual bust height can be acquired through measurement of an actual person,
value input is recommended.

2.2.3

virtual waist height

vertical distance between the virtual landing heel point (2.1.26) and virtual side waist point (2.1.12) with
the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

4 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=2ba32d3adca0a7926bf63f5b903d93bb

ISO 18825-2:2016(E)

Note 2 to entry: When the value of the virtual waist height based on the relation between parameters through
data analysis of classified virtual human bodies is set in the virtual garment system, value input is not necessary.
When the value of the virtual waist height can be acquired through measurement of an actual person, value input

is recommended.

2.2,

4

virtual hip height
vertical distance between the virtual landing heel point (2.1.26) and virtual hip point (2.1.15) with the
virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

Not
thrd
necq
valy

2.2
virt
ver
hun

Not

2.2
virt
ver
hun

Not

Not
thrd
necq
valy

2.2
virt
ver

virfual human body in the virtual standing position

Not

Not
datd
Wh
isrq

2.2

e 2 to entry: to entry When the value of the virtual hip height based on the relation between
ugh data analysis of classified virtual human bodies is set in the virtual garment system,value
bssary. When the value of the virtual hip height can be acquired through measurement of an ac
e input is recommended.

5
ual crotch height; virtual inside leg length

ical distance between the virtual landing heel point (2.1.26) and yirtual crotch with
han body in the virtual standing position

e 1 to entry: See ISO 18825-1:2016, 2.2.3.

6

ual knee height

ical distance between the virtual landing heel point (2:1.26) and virtual knee point with
han body in the virtual standing position

e 1 to entry: See [SO 18825-1:2016, 2.2.3.

e 2 to entry: to entry When the value of the wirtual knee height based on the relation between
ugh data analysis of classified virtual hum@an bodies is set in the virtual garment system, value
bssary. When the value of the virtual knee height can be acquired through measurement of an ac
e input is recommended.

7
ual calf height
ical distance between thewirtual landing heel point (2.1.26) and virtual calf point (2.1.2

e 1 to entry: See [SO\18825-1:2016, 2.2.3.

e 2 to entry: When the value of the virtual calf height based on the relation between paramet
analysis of'classified virtual human bodies is set in the virtual garment system, value input is nd
bn the value)of the virtual calf height can be acquired through measurement of an actual person
commended.

parameters
input is not
fual person,

the virtual

the virtual

parameters
input is not
tual person,

B) with the

ers through
t necessary.
value input

8

vir

LUal snoulder widtn

horizontal distance between right and left virtual shoulder points (2.1.6)

Note 1 to entry: In case of using ‘virtual shoulder width’ which refers ‘the surface length’, it is marked that there

has

2.2,

been a change in meaning.

9

virtual back waist length
surface distance between the virtual back neck-base point (2.1.5) and virtual back waist point (2.1.13)
with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.
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2.2.10

virtual arm length

sum of the distance of the straight line between virtual shoulder point (2.1.6) and virtual elbow point
(2.1.17), and the distance of the straight line between virtual elbow point and virtual wrist point (2.1.18)
with the virtual human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

Note 2 to entry: to entry In case ‘virtual arm length’ is used to mean ‘surface length’, it is marked that there has
been a change in meaning.

2.211
virtual ne‘%k girth

perpendicylar girth to the neck axis passing through the virtual neck point (2.1.2) with the)vir
human body in the virtual standing position

fual

Note 1 to enftry: See ISO 18825-1:2016, 2.2.3.

2.2.12
virtual ne
girth of the
point (2.1.4
position

ck-base girth
b contour line passing through the virtual front neck-base point (2423), virtual side neck-1
) and virtual back neck-base point (2.1.5) with the virtual humanbody in the virtual stang

ase
ling

Note 1 to enftry: See ISO 18825-1:2016, 2.2.3.

2.2.13

virtual ar
girth of the
(2.1.6) and]

Note 1 to enftry: See ISO 18825-1:2016, 2.2.3.

2.2.14

mscye girth
contour cross section between the torso and armpassing through the virtual shoulder pg
virtual axillia points (2.1.7) with the virtual human body in the virtual standing position|

virtual up

er arm girth

ints

maximum girth of the upper arm perpendicular to the main axis of the upper arm and passing through

the virtual axillia points (2.1.7) with thevirtual human body in the virtual standing position

Noteltoe

2.2.15

virtual elk
girth of the
point (2.1.1

Note 1 to enftry: See:tSO 18825-1:2016, 2.2.3.

2.2.16

ry: See [SO 18825-1:2016, 2.2.3.

ow girth
arm perpendicular to the main axis of the upper arm and passing through the virtual el
7) with thewvirtual human body in the virtual standing position

Dow

virtual wr

P 5 zadla.
ISL sll I

girth of the forearm perpendicular to the main axis of the forearm and passing through the virtual wrist
point (2.1.18) with the virtual human body in the virtual standing position

Note 1 to entry: See 1SO 18825-1:2016, 2.2.3.

2.2.17

virtual chest girth
horizontal girth of the torso passing through the virtual axillia points (2.1.7) with the virtual human
body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

© ISO 2016 - All rights reserved
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2.2.18

virtual bust girth

horizontal girth of the torso passing through the virtual bust point (2.1.10) with the virtual human body
in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2.19

virtual underbust girth

horizontal girth of the torso passing through the virtual underbust point (2.1.11) with the virtual human
body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2120

virtual waist girth
horjzontal girth of the torso passing through the virtual side waist point (2.1.12) with the virfual human
body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2121

virtual abdomen girth
horjzontal girth of the torso passing through the virtual abdonien point (2.1.14) with the virfual human
body in the virtual standing position

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2{22

virtual hip girth
horjzontal girth of the torso passing through the'virtual hip point (2.1.15) with the virtual himan body
in the virtual standing position

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2{23

virfual thigh girth
horjzontal girth of the leg at(the level of virtual crotch point (2.1.16) gluteal fold point with [the virtual
human body in the virtual standing position

Note 1 to entry: See ISO.18825-1:2016, 2.2.3.

2.2{24

virtual mid-thigh girth
horjzontal girth of the leg at the level of virtual mid-thigh point (2.1.21) with the virtual hunan body in
the [virtuakstanding position

Note Lto entry: See ISO 18825-1:2016, 2.2.3.

2.2.25

virtual knee girth

horizontal girth of the leg passing through the virtual knee point (2.1.22) with the virtual human body
in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2.26

virtual calf girth

horizontal girth of the leg passing through the virtual calf point (2.1.23) with the virtual human body in
the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

© IS0 2016 - All rights reserved 7


https://standardsiso.com/api/?name=2ba32d3adca0a7926bf63f5b903d93bb

ISO 18825-2:2016(E)

2.2.27

virtual lower leg girth
smallest horizontal girth of the leg passing through the virtual lower leg point (2.1.24) with the virtual
human body in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.3.

2.2.28

virtual ankle girth
horizontal girth of the leg passing through the virtual outside ankle point (2.1.25) with the virtual
human body in the virtual standing position

Note 1 to er]try: See ISO 18825-1:2016, 2.2.3.

2.3 Virt

2.3.1
virtual ne
hypothetic
and the ce
position

Note 1 to enjtry: See ISO 18825-1:2016, 2.2.5.

2.3.2

1al skeletal structure — Virtual bone

ck bone
al bone connecting the middle point between the two virtual tragion points (see 4.
htre point of the cross section of the virtual neck-base girth (2.2.12)in the virtual stang

virtual up
hypotheti

and the centre point of the cross section of the virtual elbow girth (2.2.15) in the virtual stang

position
Note1toe

2.3.3

virtual fox
hypothetic
the centre

Note 1 to enjtry: See ISO 18825-1:2016, 2:2.5.

2.34

virtual thi
hypothetic
the virtual

Note 1 to enftry: SeeIS© 18825-1:2016, 2.2.5.

2.3.5

er arm bone
1 bone connecting the centre point of of the cross section of the virtual armscye girth (2.2

ry: See [SO 18825-1:2016, 2.2.5.

earm bone
al bone connecting the centre point of the cross section of the virtual elbow girth (2.2.15)
point of the cross section of.the virtual wrist girth (2.2.16) in the virtual standing positio

gh bone
al bone connge€ting the centre point of the cross section of the virtual knee girth (2.2.25)
hip girth (2.2¢22) with a perpendicular line in the virtual standing position

1.2)
ling

113)
ling

and

=]

and

virtual leg

i hane

hypothetical bone connecting the centre point of the cross section of the virtual knee girth (2.2.25) and
the centre point of the cross section of the virtual minimum leg girth (2.2.27) in the virtual standing

position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3.6

virtual neck joint
uppermost point of the virtual neck bone (2.3.1) in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.
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2.3.7
virtual neck-base joint
lowest point of the virtual neck bone (2.3.1) in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3.8
virtual shoulder joint
uppermost point of the virtual upper arm bone (2.3.2) in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.39
virtual elbow joint
point where the virtual arm bone and virtual forearm bone (2.3.3) meet in the virtual standipg position

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3{10

virtual wrist joint
lowest point where the virtual forearm bone (2.3.3) and virtual hahd eet in the virtugl standing
posjtion

Note¢ 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3]111
virtual waist joint
centre point of the cross section of the virtual waist gixth (see 2.2.20) in the virtual standing|position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3{12
virtual hip joint
uppermost point of the virtual thigh bone(2.3.4) in the virtual standing position

Note 1 to entry: See ISO 18825-1:2016, 2.2.5.

2.3{13

virtual knee joint
point where the virtualsthigh bone (2.3.4) and virtual lower leg bone meet in the virtual standing
posjtion

Note 1 to entry: See(ISO'18825-1:2016, 2.2.5.

2.3]114
virtual ankle’joint
lowest p@int where the virtual lower leg bone and virtual foot meet in the virtual standing pjosition

Not¢ I-to entry: See ISO 18825-1:2016, 2.2.5.

3 Expression of the virtual torso, arms and legs
3.1 Composition of the virtual torso, arms and legs

3.1.1 Virtual body region

The criteria dividing the human body in the apparel area is different from those in the anatomy area.
In the apparel industry, visual appearance as the result of garment fitting is important, and basic
construction lines of garment are used to divide the human body. This part of ISO 18825 follows the
criteria from basic construction lines of a garment to refer to virtual body segments of the virtual
human body.

© IS0 2016 - All rights reserved 9
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The virtual torso is divided into the virtual neck region, virtual shoulder region, virtual chest (bust)
region, virtual waist region, virtual abdomen region and virtual crotch region. Virtual arms consist
of 2 virtual upper arm regions and 2 virtual forearm regions, and virtual legs also consist of 2 virtual
thigh regions and 2 virtual calf regions (see Table 1 and Figure 1).

NOTE Virtual body landmarks and virtual body dimensions follow existing definitions.
Table 1 — Virtual body regions of the virtual torso, arms and legs
Class Virtual body region Definitions
Erom-the-girth-linepassingthe-virtual-tepreckpoint{see4223and
Virtual neck region virtual back head-base point (see 4.1.2) and to the virtual neck-base
girth (see 2.2.12) line.
Upper and lower boundaries: From the virtual neck-base girth (sée 2.2{12)
line to the virtual chest girth (see 2.2.17) line.
Virtual shoulder region
Right and left boundaries: The inner side of each virtual armscye gjrth
(see 2.2.13) line.
. Virtual chest region
Virtual (male) . . . . .
torso From the virtual chest girth (see 2.2.17) lifejto the virtual waist gjrth
Virtual bust region  |(see 2.2.20) line.
(female)
. . . From the virtual waist girth (see’2.2.20) line to the virtual abdorhen
Virtual waist region . .
girth (see 2.2.21) line.
Virtual abdomen region From the Vlrt_ual abdomen girth (see 2.2.21) line to the virtual hip gjrth
(see 2.2.22) line.
Virtual crotch region From thg virtual hip girth (see 2.2.22) line to the virtual thigh girth (see
2.2.23) line.
Virtual upper arm region From the virtuallarmscye girth (see 2.2.13) line to the virtual eljow
Virtual pp & girth (see 2.2.15) line.
arms . . From the yirtual elbow girth (see 2.2.15) line to the virtual wrist gfrth
Virtual forearm region ;
(see 2.2:16] line.
. Virtual thigh region From the VlrFual thigh girth (see 2.2.23) line to the virtual knee girth
Virtual (see2.2.25) line.
legs . . Erom the virtual knee girth (see 2.2.25) line to the virtual ankle girth
Virtual calf region ;
(see 2.2.28) line.
10 © IS0 2016 - All rights reserved
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virtual neck region
virtual shoulder region
virtual chest region
virtual waist region
virtual abdomen region
virtual crotch region
virtual upper arm region
virtual forearm region
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virtual thigh region
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virtual calf region O :
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5@%& 1 — Virtual body regions of the virtual torso, arms and legs
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virtual outside oint
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virtual neck
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virtual underbust point

virtual elbow point
virtual abdomen point
virtual hip point

virtual gluteal fold point
virtual mid-thigh point
virtual knee point
virtual calf point

virtual lower leg point

virtual landing heel point

virtual back axillia point
virtual back waist point
virtual wrist point

Figure 2 — Virtual body landmarks of the virtual torso, arms and legs
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Key

1 [virtual neck girth \O 15 virtual knee girth

2 |virtual neck-base girth . C\)J: 16 virtual calf girth

3 |virtual chest girth C)\\ 17 virtual lower leg girth

4 |virtual bust girth @0 . 18 virtual ankle girth

5 |virtual underbust girth O 19 virtual height

6 |virtual waist girth - 20 virtual bust height

7 |virtual abdomen girubo 21 virtual waist height

8 [|virtual hip girth %\ 22 virtual hip height

9 |virtual arms rth 23 virtual crotch height; virtual inside leg lgngth
10 |virtualu &'ﬁrm girth 24 virtual knee height

11 |virtua Qw girth 25 virtual calf height

12 vipﬁ{ wrist girth 26 virtual back waist length
13 |virtual thigh girth 27 virtual shoulder width
14 virtual mid-thigh girth 28 virtual arm length

Figure 3 — Virtual body dimensions of the virtual torso, arms and legs

3.1.2 Virtual skeletal structure

Virtual joints of the virtual human body for clothing simulation are not the same as articulations of
the actual human body. Virtual bones and virtual joints in the virtual human body are simplified (see
Figure 4 and Table 3).

There is a difference between the actual human body and the virtual human body such as the number
and position of joints. For example, the actual human body has three shoulder joints, but there is only
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one virtual shoulder joint. The virtual joint is a hypothetical spherical joint. The virtual bone is a
hypothetical bone shaped like a one-dimensional bar.

NOTE Virtual bones and virtual joints follow existing definitions (see ISO/IEC 19774).

Key

1  virtual peck bone 8  virtuabshoulder joint
2 virtual ppper arm bone 9 i elbow joint

3 virtual forearm bone 10 @é‘cual wrist joint

4 virtual fhigh bone 11 virtual waist joint

5 virtual Jower leg bone \{:\QZ virtual hip joint

6  virtual peck joint ’\\0 13 virtual knee joint

7 virtual peck-base joint . C) 14 virtual ankle joint

Figure 4 — Virtual btl)@ and virtual joints of virtual torso, arms and legs

3.1.3 Virtual joint %\

The numbegr of axes of tion of virtual joints is as follows (see Table 2). The DOF of each virtual jpint
thathas a ulifferent@?humber of axes of rotation. There is no limit of the ROM for virtual joints

NOTE 1 ’]‘he&@fers to the degree of freedom.
NOTE 2 '1‘1%10M refers to the range of motion.

Table 2 — The number of axes of rotation of the virtual joints

Virtual joint Number of axes of rotation

Virtual neck joint

Virtual neck-base joint

Virtual shoulder joint

Virtual elbow joint

Virtual wrist joint

WiWwWw|IN[Ww|N|W

Virtual waist joint

16 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=2ba32d3adca0a7926bf63f5b903d93bb

ISO 18825-2:2016(E)

Table 2 (continued)

Virtual joint Number of axes of rotation

Virtual hip joint 3
Virtual knee joint 1
Virtual ankle joint 2

Table 3 — Spot where virtual bones and virtual joints meet

Virtual bone
Virtual joint Virtual neck | Virtual upper Virtual Virtual thigh | Virtual lower
bone arm bone forearm bone bone Idg bone
Virtual neck joint X
Viftual neck-base joint X
Vifrtual shoulder joint X
Yirtual elbow joint X
Virtual wrist jointb X )
Virtual waist joint
Virtual hip joint X
Virtual knee joint X X
Yirtual ankle jointb X
a Jhaded: Points where virtual bones and virtual joints meet:
b The virtual wrist joint and virtual ankle joint also meetWwith the virtual hand and virtual foot, regpectively.
3.2| Alteration of the virtual torso, arms.and legs
3.2]1 Virtual body size alteration
Uses want to take their real size ‘op similar virtual human body to evaluate garment fif on online.
Therefore, it is essential for the user to alter the size fit for them easily and correctly. The v{rtual body
sizg alteration method of virtual’lhuman body is divided into body type selection and body|dimension
chapge. For body type selgction, users get a virtual human body similar to their own b¢dy from a
3D model library of the-virtual human body, through manual or automatic measuremenf input and
staffistical searching method. And for alteration to the details of virtual body dimensions| users can
use|parameter inputfrom the operator list. For instance, a user can choose the virtual bddy regions
that need to be chahged and adjust virtual body dimensions of the virtual body regions By entering
the|target size-ffom the operator list. If a measurement is increased, the size grows bigger| Moreover,
virffual body.dimensions such as virtual height and virtual shoulder width can be changed in real time,
and|users €an get changed size data from the operator’s list (see Figure 5).
© IS0 2016 - All rights reserved 17
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O
(" c) Shorten height

a) Normal body b) Shorten legs

d E)@ bust e) Expand waist and abdomen f) Expand o‘ﬁll;as“ figure and

o)

Figure 5 — Examples of virtual body size alterations

3.2.2 Virtual skin colour alteration

Virtual skin colour is an important element whether it matches the garment colour or not. And changing
the virtual skin colour can also express a person’s skin tone. Through loading the replaceable body
texture map and controlling the colour, opacity and shine, not only the skin colour of the virtual human
body, but also details such as wrinkles and hair, can be changed to make the virtual body texture
similar to the appearance of the real body (see Figure 6).

NOTE General virtual body texture follows existing definitions (see ISO 18825-1:2016, 2.2.6).
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b) Darker

3.2.3 Virtual body pose and motion alteration

Because people make pose and motion wearing clothes in everyday life, changing body pose and motion
is also necessary for fit evaluation. By loading the existing body pose and motion library or making
a new body pose and motion, users can alter virtual body poses and motions. Users can choose the
virtual bone to be changed, and then adjust the angle of the virtual joint and virtual bone directly from
the operator list. Or, functions such as “move”, “tilt”, “fold”, and “turn” can be used to adjust the angle of
a virtual joint or bone(see Figure 7).

NOTE Virtual bones and virtual joints follow existing definitions (see ISO 18825-1:2016, 2.2.5).

© IS0 2016 - All rights reserved 19
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Fig@h — Examples of virtual body poses and motion alterations

N

4 Expre $sion of the virtual head and face

4.1 Composition of the virtual head and face

4.1.1 Virtual head and face region

Boundary line between the head and neck of the virtual human body is the curve connecting the
concave points of upper neck which meets the lower jaw part and lower back head area.

The head of the virtual human body is divided into the virtual forehead region, virtual face region,
virtual lower jaw region, and virtual head region, and there are eyes, nose, mouth, jaw, ears and cheeks
on the head of the virtual human body (see Table 4 and Figure 8).
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Table 4 — Virtual head and face regions

Class Virtual body region

Definitions

Virtual head region

From the horizontal line passing virtual sellion point (see 4.1.2), including
the ears and back head part, to the girth line passing the virtual back
head-base point (see 4.1.2).

Virtualhead| ;o] face region

From the horizontal line passing virtual sellion point (see 4.1.2), inside
the line where the ear starts, to the line connecting the lowest points,
virtual jaw point (see 4.1.2) of the face.

Virtual lower jaw region

From the line connectmg the lowest pomts virtual j ]aw pomt (see 4.1.2)

£ £ n) a1l 1. 1 4 1 2
Ur i 1actc, LU LIIT sll CIrInc Pabbllls LllC Vll Luﬂl LU}J llcbl\ }JUlll see

Key]
virtual head region

virtual face region A
virtual lower jaw r(@)

Q?*
4.142 ual body landmark

A\

Q9 Figure 8 — Virtual head and face regions

Virt ugP body dimensions on the head and face of the virtual human body are established based on
landmarks. Virtual body landmarks on the head and face of the virtual human body are as follows (see

Table 5 and Figure 9).

NOTE Other virtual body landmarks such as the virtual nose tip, virtual lateral mouth point and virtual
medial eye point can be added to express appearance of the head and face more elaborately, depending on the

user’s purpose.

© ISO 2016 - All rights reserved
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Table 5 — Virtual body landmarks on the virtual head and face

Class Virtual body landmark Definition
Virtual too head point The highest point of the head on the midsagittal plane with the virtual
P p human body in the virtual standing position (see ISO 18825-1:2016, 2.2.4).
The point of greatest indentation of the nasal root depression on the
Virtual sellion point  |midsagittal plane with the virtual human body in the virtual standing
position (see ISO 18825-1:2016, 2.2.4).
Virtual centre evebrow The centre point between the eyebrows at which the face and forehead
point y meet on the midsagittal plane with the virtual human body in the virtual
ataudius PUbitiUll (DCC ISC 18325 1.2816, 2.2.4).
Virtual eveball point The centre point of the front eyeball with the virtual human body inifthe
yeballp virtual standing position (see ISO 18825-1:2016, 2.2.4).
Virtual side head point The most lateral point above the ears with the virtual human body infthe
Virtual p virtual standing position (see ISO 18825-1:2016, 2.2.4)¢
irtua
head Virtual tragion point The pointjustabove the the small flap in front of the earliglé with the virfual
and face glonp human body in the virtual standing position (see ISO18825-1:2016, 2.3.4).
Virtual iaw point The most curved point of the jaw on the midsagittal plane with the virfual
Jawp human body in the virtual standing position,(sée [SO 18825-1:2016, 2.3.4).

Virtual top neck point

The most concave point of the front lower jaw and the highest poirft of

the front neck on the midsagittal plate with the virtual human bod
the virtual standing position (seeJSO 18825-1:2016, 2.2.4).

y in

Virtual back head point

The most posterior point of the*back head on the midsagittal pl
with the virtual human bedy'in the virtual standing position
[SO 18825-1:2016, 2.2.4).

hne
see

Virtual back head-base
point

The point of the line at‘which the back neck and hair of the back h
meet and the highestpoint of the back neck on the midsagittal pl
with the virtualihman body in the virtual standing position
[SO 18825-1:2016, 2.2.4).

pad
hne
see
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Key

1 [virtual centre eyebrow point . ®$ 6  virtual tragion point

2 |virtual eyeball point A\ 7  virtual jaw point

3 |virtual side head point \{‘\O 8  virtual top neck point

4 |virtual top head point ’\\0 9  virtual back head point

5 [|virtual sellion point C) 10 virtual back head-base point

.
-

Figure 9 -C)@rtual body landmarks on the virtual head and face

O .
4.1{3 Virtual box@%nension

Virtual body dil@ions on the head and face of the virtual human body are as follows (see ]
re 10

). Q
r virgial body landmarks such as the virtual nose tip, virtual lateral mouth point 4
e point can be added to express appearance of the head and face more elaborately,

[able 6 and

nd virtual
depending

on th mpr'cpnrpnqp
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Table 6 — Virtual body dimension on the virtual head and face

Class Virtual body dimen- Definition
sions
The vertical distance between the virtual jaw point and virtual top head
Virtual head height  |point with the virtual human body in the virtual standing position (see
ISO 18825-1:2016, 2.2.3).
Virtual face length The vertical distance between the virtual sellion point with the virtual
J human body in the virtual standing position (see ISO 18825-1:2016, 2.2.3).
The girth of the contour line passing through the virtual centre eyebrow
‘V’;l tua} llcad 5“ t}l lJUillt aud \4 ;l tua} ILJQL}\ llcad PUillt \A4 lt}l tllC Vil tua} hulllﬂll ]LIUC‘I)’ ill t}lc lr'
tual standing position (see ISO 18825-1:2016, 2.2.3).
Virtual The horizontal distance between the virtual side head point\extremi-
head Virtual head width  |ties with the virtual human body in the virtual standingosition (see
and face [SO 18825-1:2016, 2.2.3).

Virtual tragion width

The horizontal distance between the virtual tragionpoint extre
ties with the virtual human body in the virtual standing position
ISO 18825-1:2016, 2.2.3).

mi-
see

Virtual eyeball width

The horizontal distance between virtual eyeball’points with the vir{
human body in the virtual standing position (s€e ISO 18825-1:2016, 2.2

ual
.3).

Virtual head depth

The straight distance between the virfual-centre eyebrow point and
tual back head point with the virtuathitman body in the virtual stand
position (see ISO 18825-1:2016, 2:2J3Y.

vir-
ing

24
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Key]
virtual head width
virtual tragion width
virtual eyeball width
virtual head girth
virtual head height
virtual face length .
virtual head depth O®
O

Figur%@ — Virtual body dimensions of the virtual head and face
N\

2
Q_Q

4,14 Vi skeletal structure

4.1 @Wirtual bone

Virtual bones of the virtual head connect to the virtual neck joint (see 2.3.6 and 4.1.4.2) which is located
between the virtual head and virtual neck (see Table 7 and Figure 11).

N O U W

Unlike bones of the head and face of the real human body divided into 4 sections consisting of several
bones, virtual bones of the virtual head and face of virtual human body consists of 2 bones, or virtual
head bone, and virtual jaw bone.

Table 7 — Virtual bones of the virtual head

Class Virtual bone

Virtual head bone
Virtual head

Virtual jaw bone
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4.1.4.2 Virtual joint

As suggested in ISO/IEC 19774, there is just one kind of joint, 2 virtual jaw joints on the virtual head
and face of the virtual human body, which are different from the joints of real human. This is why the
virtual jaw joint can move the mouth and make virtual facial expressions (see Table 8 and Figure 11).

The virtual jaw joint has the same definition as the virtual tragion point (see 4.1.2) which refers to the

point just above the small flap in front of the ear hole.

NOTE The virtual neck joint is located at the centre between the virtual jaw joint extremities with the

virtual human body in the virtual standing position (see ISO 18825-1:2016, 2.2.5).

Table 8 — Virtual joints of the virtual head

Class

Virtual joint

Virtual head

Virtual neck joint

Virtual jaw joint

26
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Key \s'Q
1 |virtual neck joint $

2 |virtual jaw joint A’\e‘

3 |virtual head bone \O

4 |virtual jaw bone ) N~

5 [|virtual jaw joint C)\\O

6 |virtual neck bone .

Figm@B — Virtual bones and joints of the virtual head
&

4.1{5 Virtual h@ose and motion

Virfual head peses and motions of the virtual human body follow the vocabulary and terminology used
for yirtual s, virtual joints, virtual body poses and virtual motions of the virtual human body. This
is why i ecessary to use the virtual head joint in virtual head poses and motions of the virtual

hurmanbady.
9

Thevirtual human body can strike lead poses such as titing the head, or avertng the nead using head
joints. Furthermore, head motions can be created by interpolating individual head poses.

4.1.6 Virtual facial expression

Virtual poses and motions related to the face of virtual human body make virtual facial expressions.
As suggested in ISO/IEC 19774, virtual facial expression simulation of the virtual human body can be
controlled with a muscle group, meaning a mesh structure instead of joints. As an exception the virtual
jaw joint is the only virtual joint to make a facial expression. Mouth poses and motions can be created
using the virtual jaw joint and mesh structure.

NOTE Rotation of eyes, eyelids and eyebrows are also possible.
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4.2 Alteration of the virtual head and face

4.2.1 Virtual size alteration

4.2.1.1 Virtual head size alteration

The virtual head size of the virtual human body can be altered, controlling approximate visual size, or

setting spe

cific parameters of length, width, and depth (see Figure 12).

4.2.1.2 YV

Virtual fac
model libr
shape. The

(see Figurd

S

&
S

- (o) i )
Figure 12 — Examples of hieéad size alterations

[irtual face shape alteration

e fatness of virtual human body can be altered. The first way is to choose a model from|the
iry in which there are already created models, and the second way is to control the lev¢l of
second way means increasing or decreasing the amount of the flesh on the cheek and [jaw
[ 13).

28
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b) C olling level of shape
K\
Figure 13 — Examp@s of virtual face shape alterations
’\\0
4.2{2 Virtual body texture alterg:{,on
4.22.1 Virtual facial skic)@lour alteration
If the virtual garment m has the function to control virtual facial skin colour of the virfual human

body, users can cho@ e virtual facial skin colour, or level of skin tone they want to change into (see
Figlire 14). Q

Figure 14 — Examples of virtual facial colour alterations
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4.2.2.2 Virtual hairstyle alteration

If the virtual garment system has the function to change the virtual hairstyle of the virtual human
body, users can choose a virtual hairstyle from the hairstyle options library (see Figure 15). In addition,
the virtual hairstyle of the virtual human body can be altered, choosing a virtual hairstyle from the
head model library in which there are head models with different virtual hairstyles (see Figure 16).

Selected

Selected
A |

¥
Figure 15 — Example o{@hairsty]es option library
O
¢
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pi \ #

a) Choosing virtual hairstyles from a hairstyles opt%ﬁﬁrary

0000

b) Choosing virtual halrstw\QSfrom a head model library

Figure 16 — Examples o s&ual hairstyle alterations
A\Q)
4.23 Virtual head pose and motion altération

A virtual garment system may have@ﬁgﬂction that allows the user to change the position of|the virtual
heaf of the virtual human body. Specifically, the angle of the virtual neck joint (see 4.1.4.2) can be
altgred to hold the head up or laok down. Also, the location of the neck joint can be altered to extend
or rleduce the length of the F@Q and the virtual neck joint can move forward and back to change the
horjzontal location of the @ ual head. Furthermore, the individual virtual head poses crated with
different angles and loc@ns can be connected to create virtual head motions (see Figure 17).
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a) Virtual head angle alterations

b) Virtual horizontal head position alterations

c) Virtual vertical head position alterations

Figure 17 — Examples of virtual head pose and motion alterations
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4.2.4 Virtual facial expression alteration

The virtual facial expression of a virtual human body can be altered by changing virtual flesh structure,
or mesh structure. If the virtual garment system has the function to change the facial expression of the
virtual human body, the user can choose a virtual facial expression from the facial expressions option

library. Virtual face motions can be created by connecting each virtual facial expression (see Figures 18
and 19).

Selected

AS
Figure 18 — Example of a facial expressi&néption library

%\%

Q@gure 19 — Examples of virtual facial expression alterations

v

4.2)5 ﬁ%‘oall virtual head and face alteration

The @rall virtual head and face alterations of the virtual human body refers to the expression of
composItion elements such as the shape, size, WrnkIes, sKin colour, hairstyle and hair colour, which are
changed synthetically(see Figure 20).

The virtual head and face can be altered by choosing a head model or whole body model from the library
which has models already created to express individual characteristics.
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O
WO
\ .
a) Choo@g head models from the library

b) Choosing a whole body model from the library

Figure 20 — Examples of overall virtual head and face alterations
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5 Expression of the virtual hand

5.1 Composition of the virtual hand

5.1.1 Virtual hand region

ISO 18825-2:2016(E)

The boundary of the hand for the virtual human body is from wrist to end of finger. The virtual hand
is divided into three regions, virtual body of hand, virtual fingers and virtual thumb by the curve
connecting virtual thumb root point, virtual index finger-thumb crease point, virtual hand inside point,
virtual index finger root point, virtual middle finger root point, virtual ring finger root point, virtual

pinky root point and virtual hand outside point (see 5.1.2. and Figure 21).

Key

virtual body of hand
virtual thumb

virtual fingers

Figure 21 — Virtual hand regions of the virtual hand

5.1.2 Virtual body landmark

Virtual dimensions on the hand of the virtual human body are established by landmarks. Virtual body
landmarks on the hand of the virtual human body are as follows (see Table 9 and Figure 22).

Table 9 — Virtual body landmarks on the virtual hand

Class

Landmark

Definition

Virtual wrist centre point

The intersection point where extension line from the root

the middle finger and virtual wrist girth (see 2.2.16) meet.

of

Virtual hand inside point

The innermost point of the root joint of the index finger.

Virtual hand outside point

The most protruding point of the root joint of the little finger.
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