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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 proce@lures 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 neededfof
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

Anthropometric measures are key to many International Standards. These measures can be gathered
using a variety of instruments. An instrument with relatively new application to anthropometry is a
three-dimensional (3-D) scanner. 3-D scanners generate a 3-D point cloud of the outside of the human
body that can be used for a number of purposes, such as clothing and automotive design, engineering
and medical applications. There are currently no standardized methods for using 3-D point clouds in the
design process. As a result, many users extract one-dimensional (1-D) data from 3-D point clouds. This
document concerns the application of 3-D scanners to the collection of one-dimensional anthropometric

dat

for use in design

The
Sys
infr
Add
feat

As ¢

from several different systems can be markedly different for the same-individual.[1] Since 3-

can
an
ade

The
but
inst
doc
suc

re are a number of different fundamental technologies that underlie commercial}
ems. These include stereophotogrammetry, ultrasound and light (laser light;)whitg
ared). Further, the software that is available to process data from the scan varies in it
itionally, software to extract dimensions similar to traditional dimensiofisy varies m
ures and capabilities.

result of differences in fundamental technology, hardware and software€, extracted meg

be used to gather measurements, such as lengths and circumferences, it was important]
[nternational Standard that allows users of such systems, té)judge whether the 3-D|
guate for these needs.

intent of this document is to ensure comparability of bedy measurements as specified in
measured with the aid of 3-D body scanners tather than with traditional anth
ruments such as tape measures and callipers. Itds further intended that conformanc
ument will make any data extracted from scans suitable for inclusion in international
h as those described in ISO 15535.[2]

 available
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INTERNATIONAL STANDARD
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3-D scanning methodologies for internationally compatible
anthropometric databases —

Part 1:
Evaluation protocol for body dimensions extracted from
3-Dbodyscans
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For

ISO

Scope

han body shape data and measurements defined in ISO 7250-1 that can be-extracted fromn

le mainly concerned with whole-body scanners, it is also applicable to body-segmen
hd scanners, hand scanners, foot scanners).

intended audience is those who use 3-D scanners to create 1-D anthropometric databa
s of 1-D anthropometric data from 3-D scanners. Although not necessarily aimed at the
manufacturers of those systems, scanner designers and manufacturers can find it useful
needs of clients who build and use 1-D anthropetetric databases.

Normative references

following documents are referred te in the text in such a way that some or all of th
Stitutes requirements of this do¢ument. For dated references, only the edition cited 3
ated references, the latest edition’of the referenced document (including any amendmen

7250-1, Basic human body,\measurements for technological design — Part 1: Body m
nitions and landmarks

Terms and definitions
the purposesofthis document, the terms and definitions given in ISO 7250-1 and the follo

and IECunaintain terminological databases for use in standardization at the following ad

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

5 document addresses protocols for the use of 3-D surface-scanning systems in the acquisition of

3-D scans.

t scanners

bes not apply to instruments that measure the location and/er motion of individual landarks.

bes and the
b designers
in meeting

bir content
pplies. For
[s) applies.

Pasurement

ving apply.

dresses:

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

NOTE In the case of definitions of terms for skeletal landmarks, when there is a separate term for the skin
overlying the landmark and another for the landmark itself, the skin landmark term is used. Where there is no
separate term, the skeletal term is used and assumed to refer to the skin overlying the landmark.

3.1

three-dimensional

3-D

pertaining to the use of three orthogonal scales on which the three coordinates, x, y and z, can be
measured to give the precise position of any relevant anatomical point in the considered space

Note 1 to entry: Many anthropometric distances can be calculated from the coordinates of anatomical landmarks
(3.6). Some additional points may be necessary to obtain circumferences.
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3.2

3-D body scanner
hardware and software system that creates digital data representing a human form, or parts thereof, in
three dimensions

3.3

3-D scanner software
operating system, user interface, programs, algorithms and instructions associated with a 3-D
scanning system

3.4

3-D scann
physical co

3.5
accuracy
extent to w

Note 1 to en
ISO sources
anthropomg
as tape and

3.6
anatomicd
point clear

3.7

er hardware
mponents of a 3-D scanner and any associated computer(s)

hich the measured value approximates a true value

try: Since it is difficult to trace the accuracy of complex hardware and software systems to recogn|
for the purposes of this document true value is taken to mean the measured value obtained b
trist with several years’ experience in the methods of ISO 7250-1, usingftaditional instruments
calliper.

I landmark
y defined on the body that can be used for defining anthropometric measurements

anthropometric database

collection

of individual body measurements (anthrgpometric data) and background informa

(demographic data) recorded on a group of people (the'sample)

[SOURCE: I
3.8

SO 15535:2012, 3.8]

lateral malleolus

most latery

3.9
point clou
collection

Note 1 to en
axis system

3.10
repeatabi
extent to w

| point of the right lateral malleolus (outside ankle bone)

il
f 3-D points in space referenced by their coordinate values

try: A point cloud’constitutes the raw data from a 3-D scanner and needs to be translated to a hu
3.13).

ity

Hich the values of a variable measured twice on the same subject are the same

ized
 an
uch

fion

man

3.11

ulnar stylion
most distal point on the ulnar styloid, projected horizontally and posteriorly to the surface of the skin

when the a

3.12

rms are held down and the palms are facing the thighs

vertical plane
geometric plane tangent to a point on the body and orthogonal to the mid-sagittal plane
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3.13

X, ), Z coordinate system

axis system

system for measuring the body with respect to the standing or sitting human where X refers to the
fore-and-aft direction (the sagittal axis), Y refers to the side-to-side direction (the transverse axis) and
Z refers to the top-to-bottom direction (the longitudinal axis) (see Figure 1)

Note 1 to entry: Researchers establish their own origin for the axis system, convenient to their research, while
keeping the direction of the axes as indicated and reporting the origin in the data base and any publications.

Figure 1 — x;Y, z coordinate system

4 [Accuracy of extracted measurements

4.1 Selection of extracted)measurements

In grder to use data from 3}D body scanners in internationally compatible databases, dimens]ons should
be(Irawn from ISO 7250-1. However, not all of those measurements are well suited to extrgction from
3-D|scanned imagesIn particular, the resolution from whole-body scanners might not be spfficient to
allow accurate extrdction of measurements from smaller body parts such as the hand. Tableq 1 to 3 give
megasurements;according to the type of scanner most likely to produce the best results. THe numbers
indjcate themeasurement number in ISO 7250-1.

Table 1 — ISO 7250-1 measurements by whole-body scanner

Dimension I1SO 7250-1:2017 Position (see A.2.4)

Stature (body height) 6.1.2 B

Eye height 6.1.3 B

Shoulder height 6.1.4 B

Elbow height 6.1.5 C

Iliac spine height, standing 6.1.6 B

Crotch height 6.1.7 B

Tibial height 6.1.8 B

NOTE For whole-body scanners, depending on the type of scanning system used, the positions
according to A.2.4 can also be useful for extracting the indicated dimensions.

© ISO 2018 - All rights reserved 3
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Table 1 (continued)

Dimension IS0 7250-1:2017 Position (see A.2.4)

Chest depth, standing 6.1.9 AB
Body depth, standing 6.1.10 A B
Chest breadth, standing 6.1.11 A
Hip breadth, standing 6.1.12 A
Sitting height (erect) 6.2.1 D
Eye height, sitting 6.2.2 D
(ervicale height, sitting 6.2.3 D
Shoulder height, sitting 6.2.4 D
Hlbow height, sitting 6.2.5 D
Jhoulder-elbow length 6.2.6 C
4hou1der (biacromial) breadth 6.2.7 AB
ghoulder (bideltoid) breadth 6.2.8 XB
Hlbow-to-elbow breadth 6.2.9 D
Hip breadth, sitting 6.2.10 D
Hopliteal height, sitting 6.2.11 D
Tlhigh clearance 6.2.12 D
Hnee height, sitting 6.2.13 D
Abdominal depth, sitting 6.2.14 D
Tlhorax depth at the nipple 6.2c15 B
HRuttock-abdomen depth, sitting 6.2.16 D
Hlbow-wrist length 6.4.3 C
Horearm-fingertip length 6.4.6 C
Buttock-popliteal length 6.4.7 D
HRuttock-knee length 6.4.8 D
Neck circumference 6.4.9 A, B
(hest circumference 6.4.10 A
Waist circumference 6.4.11 A
Wrist circumference 6.4.12 A
Tthigh circumference 6.4.13 A
(alf circumference 6.4.14 A
NOTE For,whole-body scanners, depending on the type of scanning system used, the positions
arcording t0.A.2.4 can also be useful for extracting the indicated dimensions.

Table 2 — ISO 7250-1 measurements by head scanner

Dimension IS0 7250-1:2017
Head length 6.39
Head breadth 6.3.10
Face length (menton-sellion) 6.3.11
Head circumference 6.3.12
Sagittal arc 6.3.13
Bitragion arc 6.3.14

4 © ISO 2018 - All rights reserved
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Table 3 — ISO 7250-1 measurements by hand or foot scanner

4.2
The

Dimension IS0 7250-1:2017
Hand length (stylion) 6.3.1
Palm length 6.3.2
Hand breadth at metacarpals 6.3.3
Index finger length 6.3.4
Index finger breadth, proximal 6.3.5
Index finger breadth, distal 6.3.6
Foot length 6.3.7
Foot breadth 6.3.8

Standard values

ap

human body is difficult to measure and does not lend itself to standard$-of accuracy that can be
ied to machine tooling, for example. For the purposes of this document,the standard fqr accuracy

of 4 measurement extracted from a 3-D image is the corresponding traditional measurerhent, when
medsured by an anthropometrist with several years’ experience in the-methods of ISO 725(-1.[4] [3] [6]
The difference between an extracted measurement and the corresponding traditional measjyirement on

act
tho

As
mes:

Tab

al subjects should be derived using the test methods givendn Clause 5. If the values are [lower than
be specified in Table 4, then the measurement may be included in ISO 15535 databases.

hiny good scientific report documents the observer and 'measurer error, the accuracy of extracted

isurements should be reported in any documentatjon'that results from the use of these sfystems.
le 4 — Maximum allowable error between‘extracted value and traditionally measyired value
Maximum mean difference
Measurement type (see 5.4)
mm

Seg

ment lengths (e.g. buttock-poplitealléngth)

Bodgly heights (e.g. shoulder height)

Laﬂge circumferences (e.g. chest circumference)

Sm

hll circumferences (e.g-neck circumference)

Bogly breadths (e.g. biacromial breadth)

Bo&lly depths (e.g. chestdepth)

He

d dimensionSavithout hair

He

d dimensions with hair

Hapd dimensions

Foq

S S O SN N3 1 NN I N NN N G |

t, dimensions

5

Research design for a validation study to establish accuracy of body

dimensions extracted from scanners

5.1

General

The purpose of this document is to ensure that body measurements obtained from 3-D systems are
sufficiently close to those produced by ISO 7250-1 traditional methods that they can be substituted
for one another without compromising the validity of standards relying on the data. Annex A contains
information that is helpful in meeting this goal. In order to demonstrate that a 3-D system is in
conformance with this document, a validation study shall be conducted.

© IS0 2018 - All rights reserved 5
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5.2 Validation study procedures
AllISO 7250-1 variables that are to be measured by 3-D methods shall be included in the validation study.

The 3-D scanning and data extraction system used for the validation shall be exactly the same hardware
and software configuration that is used in collecting the ISO 7250-1 data for inclusion in an ISO 15535
database.

The traditional measurer shall be an expert, trained and experienced in ISO 7250-1 techniques. He or
she shall have recently practiced the ISO 7250-1 protocols for the body measurements in the study.
It is preferable that the same expert measure all test subjects. If landmarks are to be marked prior

to scanning, the positioning of landmarks should be done by an expert trained and experiencefl in
ISO 7250-1 techniques.
Each subjgct shall be scanned and measured traditionally at least once. The order )of.'Scan jand

measuring

occur sequientially on the same day in order to minimize error introduced by transientdrtra-indivi

fluctuation

5.3 Samjpling size and test subject selection

A power aif

study samjple size is large enough to detect mean scan-measure differences of the magnitudes preser
rith 95 % confidence. A sample of at least 40 test subjects(is recommended, since this ensyres

in Table 4 v
95 % conf
which are |

Validation
expected i
aretobem
sample shg
children ar
of the inter

5.4 Ana

After data

s in body dimensions (see Annex A).

alysis such as that presented in Clause 6 shall be done in orderifo ensure that the valida

dence in the validation test results for large circumferences such as chest, waist, and
particularly difficult to measure for both traditional’and 3-D measurement systems.

test subjects shall reflect approximately the same range of body sizes and shape variat
1 the study population that is to be measurediby the 3-D system. If both males and fem
easured, then the validation sample shall include an equal number of each sex. The valida

e to be measured, it is particularly important that the validation sample cover the age ra
jJded survey population.

ytical procedures

Collection is complete, theydifference, §, between the scan-extracted value and the measy

value (6 =
of these d

deviation, pample size and“95 % confidence interval. If the 95 % confidence interval for the mea
scan-minu$-measure differences is within the plus or minus interval defined by the values in Tab

then the 3-

the 3-D daffa may béwused in standards relying on ISO 7250-1 protocols. The values in Table 4 come f
research condueted by the U.S. Armyl5].

Table 5 shpWws how the analysis of test data should be done, and how the correct conclusion caf

scan minus measur€) shall be computed for each variable and test subject, and the m
fferences shall be‘ealculated for each variable and reported with its associated stand

system canbe said to give results sufficiently comparable to ISO 7250-1 methods such

shall be counterbalanced to control for measurement order effects; however they shall

ual

fion
ted

hip,
ons

hles
Fion

1l also include a variety of body types— not just people of average height and weight. If

nge

red
ean
ard
h of
e 4,
that
fom

1 be

reached. The difference between the scan-extracted value and the measured value should be calculated
for each subject. Then, the mean and standard deviation of those differences should be calculated. Next,
the 95 % confidence interval should be calculated. The confidence interval is a function of the mean, the
standard deviation, the desired level of confidence (as a Z score) and the sample size. In the case of the
95 % confidence interval, the lower and upper limits can be calculated with Formulae (1) and (2):

- 1,96
x—|s-= (1)
( N j
- 1,96
X+| 5= (2)
[ N ]
where
6 © ISO 2018 - All rights reserved
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is the mean;

s isthe standard deviation;

N is the number of subjects.

Next, the comparison value is selected from Table 4, according to the type of dimension. In Table 5, we
use 4 mm for Stature, since it is a body height (the second row of Table 4). In the example, both upper
and lower 95 % confidence limits are less than 4, so the conclusion would be that the scan-extracted
value would be close enough to the measured value that it can be included in ISO databases.

The second dimension, hand length, has a different result. Following the same calculationg, the lower
95 % confidence limit is less than 1, the comparison value from Table 4 (second to last row), but the
uppler limit is greater than 1. In this case, the scan-extracted data for hand length should not be included
in I$0 databases.
Table 5 — Example showing test data, calculations and ¢onclusion
Stature Hand length
Scan- Scan-
Subject extracted Measured Difference extracted Measured Difference
value value
value value
1 1925 1920 5 123 121 2
2 1872 1880 -8 150 158 -8
3 1660 1670 =10 160 158 2
4
40 1880 1886 -6 145 148 -3
N 40 40
Mean 2,8 1,4
SD 3,8 2,9
Lower limit 1,622 0,501
Upper limit 3,978 2,299
Max. allowahle 4 1
error.
Evaluatiofresult Acceptable Ungcceptable
5.5 _Validation ehldy rppnrting

A report of the validation study shall be published and/or included in the anthropometric survey report
associated with any 3-D database provided for use in standards relying on ISO 7250-1 protocols. This
report shall include the following information:

demography (age, sex) and anthropometry (height, weight) of the test subjects;

protocols for measuring and scanning, including subject clothing, anthropometric landmarks, and

body positions;

name and pertinent details (or references) describing the 3-D system being validated, including

hardware model number, and software version number;

© ISO 2018 - All rights reserved
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measured traditionally;

differences for each body dimension.

6

Method for estimating the number of subjects needed

means, standard deviations, sample sizes for each body dimension as measured by scanning and as

means, standard deviations, sample sizes and 95 % confidence intervals for scan-minus-measure

In order for scanner-measurer comparisons to be statistically valid, it is important that test samples be
large enough to detect mean differences of the magnitude specified in Table 4 at least 95 % of the time,

at the level

Assuming
distributeq
using Forn

1,96
1,65

In practice

of 0,05 or better.

that the differences observed between extracted values and measured values are torm|
, the minimum sample size required for a one-sample test of differences, n, can be estima

ula (3)[7Z]:

}(1,96+1,65)°

s the standard deviation of extracted-minus-measured diffefences;

s the magnitude of the extracted-minus-measured difference that must be detected;
s the critical Z value for a two-sided 0,05 level test

s the critical Z value for 95 % confidence.

, the true standard deviation of extracted-minus-measured differences for a partic

system is ysually unknown, so it is estimated from previous studies of similar systems. A pilot st

can be ned
among diff

Because th
and becaus
dimension
dimension
approach i
worst case

EXAMPLE
in place o
differences
and buttoc}
detectable

essary. The magnitude of difference;to be detected, 6, is obtained from Table 4, and va
erent classes of body dimensions:

e variance of extracted-minus-measured differences is different for each body dimeng
e the magnitude of extra¢ted-minus-measured differences to be detected also varies am
classes, the investigator)usually makes several sample-size estimates for different b
5, and chooses the latgest result to establish the minimum sample size required. When
5 taken, the calculated sample size is sufficient for 95 % confidence in 0,05 level tests in
and it is morethah sufficient for all the other body dimensions.

Supposerah investigator wishes to establish the validity of using scan-extracted circumfere

ally
ted

(3)

1lar
udy
ries

ion,
ong
ody
this
the

1CES

directly. measured circumferences. Previous studies resulted in extracted-minus-measyred

with stahdard deviations as follows: chest circumference 16 mm, waist circumference 14
- circumiference 12 mm, see Bibliographic referencesl2] and.[3] Using Formula (3) and a requ
Hifference of 9 mm for large circumferences reported as a mean difference (see Table 4),

mm
ired
the
for

investigator

dat H 4+l £ 47 las . H g+ i ol i H £ 20 L i H
UTLUTIIIIIITS LIIdU T4 SUUJTLLS AT TUTUHUITTU LU TLOL LHTOSU LITLUIITITITIILT, J4 SUUJLLis dit 1T THUITT

waist circumference, and 24 subjects are required for buttock circumference. Using 42 subjects ensures 95 %
confidence or better for all three circumferences to be tested.
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Methods for reducing error in 3-D scanning

General
=enera:

The
ext
exp|
for

A.2

A2

Thd
adv]

appropriate scanning attire, and positioning the subject in:the scanning volume.

A2

Lan
see

min
a)
b)
c)
d)
e)
f)
g)

re are a number of sources of anthropometric error (here, the difference between |[a scanner-
facted measurement and a measurement obtained by an anthropometrist with sevgral years’
erience in the methods of ISO 7250-1). This annex outlines the main sources,of error, arld methods

Hocumenting and reducing it.

Subjects

.1 General

best anthropometric data is available from scans whose&ubjects have been properly grepared in
ance of the scanning. This preparation includes marking/some anatomical landmarks, delection of

.2 Anatomical landmarks

dmarks should be marked on the skin, and. then identified with dots or other techniques fhat can be
h on the displayed image, and distinguished\using the available software. Bilateral landmarks should
be marked on both sides of the body. If landmarks (see Clause 3) are to be marked before $canning, a

imal list would be the following:
acromion;

cervicale;

crotch level;

glabella;

iliocristale;

iliospindle anterius;

orhitale (infraorbitale);

lateral mallagly

h)

)
j)
k)
D)

o
Torce o IIrorrre ooy

lowest point of rib cage;
menton;

mesosternale;
opisthocranion;

sellion;

stylion (radial stylion);

suprapatella, sitting;
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p) thelion;
q) tibiale;
r) tragion;

s) ulnar stylion;

t) vertex (top of head).

A.2.3 Scanning attire

The scanning attire should be minimal, within the bounds of modesty (recognizing cultural differéhges).
It should bg form-fitting, so that there is no bagginess or folds. At the same time, however, it should|not
compress the flesh. The texture and colour should be such that it is seen on the scanned image. Tesfing
with each [particular scanning system is required to demonstrate the appropriateness of the falric.
The upper|garment (women) should be constructed so the mesosternale point is clearly visible. [The
shoulder sfraps should not interfere with measurement points. The lower garment-should expose|the
navel, and the inseam length should not interfere with measurement points of lowerlimbs. The pattern
should be @ne that results in no side seam on the thigh.

A sample garment is shown in Figure A.1. Men need only wear the lower gafment.

Surface scpnners can capture the contour of the hair, rather than“the head itself. Therefor¢, if
measuremgnts involving the head are contemplated, suitable arrangements should be made in respect
of the hair o that accurate data on the head, neck and shoulder canbe obtained. The use of flexible ¢aps
with holes|in the centre is suggested for subjects with long orirregular hair styles (see Figure 4.2).
Alternativg¢ly, software in the scanning system may addresscthe issue of hair contours in other wayj.
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b) Men
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a Front.
b |Back.
¢ |Upper
d Laoter
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Figure A.1 — Sample garments for scanning
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2 3
Key
1 withcap
cap
3 hairne
Figure A.2 — Suggested means for“inanaging hair
A.2.4 Subject position

The positic
used in an
vary from
and used fq

hnthropometric database. However because scanning systems vary, the optimal position
Eystem to system. When the optimal position is determined, it should be described preci
r all subjects. It is also important that the subject hold the posture during the entire scan

process. D
noted that
postures p

epending on the optimal position(s), one or more support devices can be used. It shoul
the scanning postures used can differ from those specified in ISO 7250-1, because ISO 721

resent difficulties formany scanning systems, for example, the masking of some body p

by other bedy parts. As a res@t, some corrections need to be made for certain measurements in o1
to meet th¢ accuracy standands according to Clause 6. Corrections can be made by using multiple
postures, ¢r by mathematical transformations after the scan is complete. Examples of mathemat
transformdtions include a regression prediction based on laboratory experimentation, and a geomg
transformdtion based on the height of the hip and distance between the feet.

For all pogturesy quiet respiration (normal breathing) should be adopted. The shoulders shoulg

n of the subject in the scanning volume€ is important for obtaining reliable data that cap be

can
cely
ing

be
0-1
hrts
der
can
ical
tric

be

straight without being stiff, and muscles should not be tense. Some postures are described be

ow,

illustrated Th Figure A.3.

Standing position A

The head is in the Frankfurt plane; the long axes of the feet should be parallel to one another
200 mm apart; the upper arms are abducted to form a 20° angle with the sides of the torso, and

and
the

elbows are straight; the palms face backward, and the subject is breathing quietly. This position

can be used for obtaining circumferences of the upper and lower limbs.

Standing position B

The subject stands erect with the head in the Frankfurt plane. The heels are together, the upper
limbs hang relaxed at the side, palms facing the body. The abdomen is relaxed and the subject is
breathing quietly. To identify the crotch, a horizontal straightedge is placed between the lower
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limbs so that the uppermost edge is at the level of the crotch. (The straightedge is placed with the
feet apart, and adjusted upwards after the heels are moved together.) This position can be used for
obtaining heights from the floor.

— Standing position C

The subject stands as for position B, but with one upper limb stretched forward horizontally and
the palm facing inferiorly, while the other is bent 90° at the elbow with the palm facing medially.

— Sitting position D

Th\, oubj\,\,t o;to Cl b\,t \A4 ;tll tllb llqu ;ll th\, Fl Clll}\ful t Plall\,, thb ul)l,l\,l l;lllbo haus dUVV I at the Side,
but the arms are bent 90° at the elbow, and the palms are flat, facing one another. The{thighs are
parallel to each other, and there is a 90° angle between the thigh and torso. The fegtarel supported
so that the femora are horizontal and parallel to each other.

NOTE The act of sitting on the platform compresses body tissues, so that standing and sitting segments
are not comparable.
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Key

a  Standing position A.
b Standing position B.
¢ Standing position C.
d  Sitting position D.

Figure A.3 — Standing and sitting positions[2][10]
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