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Anthropometry
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Somatic measurements
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Standardization
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EN 13402-1: 2002 Size designation of clothes - Part 1: Terms, definitions and body measurement procedure

EN 13402-2:2002 Size designation of clothes - Part 2: Primary and secondary dimensions

EN 13402-3:2017 Size designation of clothes - Part 3: Size labelling based on body measurements and intervals
ISO 5971:2017 Size designation of clothes -- Tights

ISO 8559-1:2017 Size designation of clothes -- Part 1: Anthropometric definitions for body measurement

ISO 8559-2:2017 Size designation of clothes -- Part 2: Primary and secondary dimension indicators

ISO 8559-3:2018 Size designation of clothes -- Part 3: Methodology for the creation of body measurement tables and intervals
ISO 18163:2016 Clothing -- Digital fittings -- Vocabulary and terminology used for the virtual garment

ISO 18831:2016 Clothing -- Digital fittings -- Attributes of virtual garments

ISO 18825-1:2016 Clothing -- Digital fittings -- Part 1: Vocabulary and terminology used for the virtual human body
ISO 18825-2:2016 Clothing -- Digital fittings -- Part 2: Vocabulary and terminology used for attributes of the virtual humanbody
ISO 7250-1:2017 Basic human body measurements for technological design -- Part 1: Body measurement definitions and
landmarks
ISO/TR 7250-2:2010 Basic human body measurements for technological design -- Part 2: Statistical summaries of body
measurements from national populations
ISO 7250-3:2015 Basic human body measurements for technological design -- Part 3: Worldwide and regional design rang
for use in product standards
ISO 20685-1:2018 3-D scanning methodologies for internationally compatible anthropometric databases -- Part u:
Evaluation protocol for body dimensions extracted from 3-D body scans

ISO 20685-2:2015 Ergonomics -- 3-D scanning methodologies for internationally compatible anthropometric databa
Part 2: Evaluation protocol of surface shape and repeatability of relative landmark positions
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Technically based on 4 laser beam optical triangulation which results are registered by 8 sensors in 4
laser radiation generator columns

Camera (height known) |

Laser (height known) ‘

Camera (height known)
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3D Body scanning

Stationary 3D body scanner VITUS Smart XXL® (Human Solutions GmbH and VITRONIC Gmb
with data processing system AnthroScan

>
>
>
>
>

Scanner dimensions: 2200 mm wide, 2100 mm deep and 2950 mm high.
Scanning volume: 11200 mm width, 2000 mm depth and 2100 mm height.
One scan: lasts ~ 12 seconds.

Resolution: 27 dots per cm2.

Measurement accuracy: £ 1 mm.
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3D Body scanning

Stationary 3D body scanner VITUS Smart XXL® (Human Solutions GmbH and VITRONIC GmbH)
with data processing system AnthroScan
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153 measurements are automatically acquired: numerical values of different types of measurements

of circumferences, lengths, widths and depths
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A B C
Measureme
Measurement Names cm
nt IDs
Body height {cm) 10| 172.5
Head height (cm) 20 23.3
Neck height {cm) 30 149.2
Distance neck to buttock (cm) 40 61.4
Distance neck-knee {cm) 50| 102.4
Distance waist-knee {cm) 60 61.5
Distance waistband-knee (cm) 65 55.9
Waistband height {cm) 70| 100.9
Waist height {cm) 80| 108.3
High waist height (cm) 85| 110.3
Buttock height {cm) 90 87.8
Hip height (cm) 95 82
Crotch height {cm) 100 77.8
Knee height {cm) 110 46.8
Ankle height {cm) 120 7.6
Belly circumference height {cm) 150 102.6
Maxil belly circumfi e h 155| 103.1
Height of shoulder blades {cm) 160 129.2
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Anthropometry for pattern development
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Trousers
X5 5 M L XL XXL 3XL | 4XL
62-70 |70-78 | 78-86 | 86-94 |94-102| 102-110 [110-118|118-126

2XSH| 161-167 |x5/2x5H  [5/2K5H |My2X5H [L/2X5H XL/2X5H |XKL/2X5H |3X1/2X5H |4XL/2X5H

Anthropometry for sizing

B SHO| 173-179 |x5550  |s/sHO |MysHO |LsHO  |xufHO [xesHo  |3xesHo |4xc/sHo
. . . ’ \) REG| 179-185 |xs/Rec  |s/ReG |MyREG |L/REG  |Xi/REG |xxi/mec  |axi/reg |4xi/mec
LON| 185-191 |xsiton  |s/iton |mton |Lon  |xeiton |xxeton  |3xiion [4xe/Lon

XLO| 191-197 |x50eo |50 (Mo |Lxio X0 |xxixio  |sx/xio |4xixio

2XLO| 197-203 |xs/2x0  |s/2xe0 (Mjaxeo |Lzxio  |xi/zxio |xxzxio |3xe/2xeo |4xL/2xo

(=

X5 5 M L XL XXL 3XL | 4XL
62-70 |70-78| 78-86 | 86-94 |94-102| 102-110 |110-118|118-126

2XSH| 72-75 |xs/2xsH  [S/2X5H (M/2XSH |L/2XSH | XL/2XSH |XNL/2ZXSH | 3XL/2XSH |4XL/2X5H

XSH| 75-78 |xsixsH  |spxsH |mpxsH o |usH xgocH [owosH |sxasH s

SHO| 7881 |xsiswo  |sfsHO |MysHO |LsHO  |xuBHO [xxusHo  |axusHo |4xsHo

[ REG| 81-88 |xs/Rec  |s/REG |MW/REG |L/REG  |XUREG |xxumec  |axureq |axymes

LON| ®a87 |xsion |sion |mion |Liow  |xLon |xxfon  |3xuion [4xtiLon

XLO| 8790 |xsmo |smio |mpxio (Lo |xio [wemeo |axso |4xumeo

| 2XLO| o093 |xsizvo  |[sizxo |myzxio (e |xijzao (xagexio |sxsaxao |axfzxo

\

45%
40% [L/REG |
Trouser sizes 35% P
30%
msmaller size 25%
20%
Ol corresponding size 15%
10% -1
larger size 5%
s / P, g
Hno size O 'SST s [ M [ L [ XL [XXL[3XL [ 4XL [ oXL
|SIZE by Waist 1% | 6% | 35% | 26% | 18% | 8% | 4% 1% 1%
|ISIZE by Waistband| 1% 1% | 21% | 42% | 23% | 5% | 3% 1% 1%
81-84
l' fe. 179-184
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Uniforms/ Svalatonof | Additional
working wear curren’ .pr uc tests
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NO

. End user survey
®| Re-design of PPE | Toma |
Written conform?,
 m— Methodolo questionna! e of
E_ - Interviews Ebboration of
g— new prototypes
—— > End-USGI’ SUI’VGy: Measurement
—+ | data of end
O questionnaire - wo
Technical
0 interviews spedfiation
0 anthropometrics Documentation e
» New prototypes: B M
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Target group research

» 122 soldiers measured. Comparison of distribution of soldiers’ body height with normal distribution according to t
mean value and variation of sampling data shows that data comply well with the normal distribution curve — such
correspondence is also shown by QQ plot where distribution line of sample and theoretical quantiles is the line
specifying data — the data points are arranged around the line in the biggest part of the interval. Therefore, it is

considered that normal distribution density function approximates the selection data well and as such is suitable for

data validation and ana |y5iS. Body height distribution of soldiers Normal - QQ for Height
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Body measurement research
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Posture research
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Largest and tallest figures

Body height A Body Measure 2:

140.0

1375 L]

1350 {
1225 - . -
13000 |
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Bust/chest girth {horizontal)

TALLINNA _
TEHNIKAKORGKOOL

TTKUNIVERSITY OF APPLIED SCIENCES

Location: Uni
ID:Janar Narme
Sex:male
Scan Type
Scan Date

Body Messures Fit Assessments

[Filter for Measures: [ TROUSERS LIST ¥

195.60

137.30

124.00

125.60

£8.20

£7.80

113.40

112.60

72.10

71.20

116.60

Quality:[not rated ¥

Location:Uni
ID: Jiiri
Seximale
Scan Type:
Scan Date:24/05/16 10:53

Body Measures Fit Assessments

Filter for Measures: |1 TROUSERS LIST ¥

[Body height [em] 195.50

Bust/chest girth (horizontal) [em] [[110.90

[Buttack girth [cm] 108.50

111.90

51.10

51.10

118.10

117.80

£0.00

£2.00

Waist band [em] 97.90

Quality:[not rated ¥



X-Fit

» Distribution of body height, chest girth and waist band

Min:
Average:
Maxz

5. Percentile:
50. Percentilet
95. Percentile:
Distribution:
Skewness:

Kurtosis:

782 cm

Body Measure: [ Bust/chest girth (horizontal) r

B t girth (horizontal)

Body M Distr

[102,5 cm
0,079

0,133

Mumber of samples
8 B 885 &8 &3 3% 38 4d 44888

100 05 110 115
Body Measura Value [cm]
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5. Percentile:
50. Percentile:
35, Percentiles

Distribution:

Skewness:

Kurtosis:

: [158,0 em

Body Measure: | Body height

Body Measures Distribution: Body height

: [180,1 cm | L
: [199,5em =
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5. Percentile:

50. Percentile:

95. Percentile:
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Number of sample:
3 B 88 &5 & 3 &8 8 8

Body Measure Value [cm]

Body Measure: | Waist band

Body Measures Distribution: Waist band

7|

Number of samples
B H 88546888833 8288

20 o5
Body Measure Value [cm]

TALLINNA
TEHNIKAKORGKOOL

TTKUNIVERSITY OF APPLIED SCIENCES




Initial combat clothing size table

V’:&‘B‘;’g;g‘“m"f” In USE Hight | 68/84 |72/88 | 76/92 | 8096 | 847100 92/108 | 96/112 |100/116 | 104/120 [108/124|112/128
vodirind) 70 73 73 73 73 73 73 73 73 73 73 73 73

1 75/68/84 75 78 78 78 78 78

2 75172088

3 7576/92 Inseam 83 83 83

4 758019

5 75/84/100 85 88 88 88

6 75/88/104 90 93 93 93 93 93 93

7 75192/108

8 807288

9 80/76/92

10 80/80/96 70 98 98,4 98,8 99,2 99,6 100 100,4 100,8 101,2 101,6 102 102,4

11 80/84/100

12 80/88/104 75 105,8 106,2 106,6 107 107,4

e Sideseam 108 112 | 1124

15 80/100/116
16 80/104/120
17 85/80/96
18 85/84/100 90 118 | 1184 | 118,8 | 119,2 | 119,6 120
19 85/88/104
20 85/92/108
21 85/96/112
22 85M00/116
23 85/M04/120
24 85/M108/124
25 85M12/128
26 90/92/108
27 90/96/112

28 90/100/116
29 90/104/120 ButtockGirth 94 98 102 106 110 118 122 126 130 134 138
30 90/108/124
31 901112128

85 113 | 1134 | 1138

WaistGirth 70 74 78 82 86 94 98 102 106 110 114
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Suggestions for the measurement table
changes

Height 84 88 92
160
Inseam
Sideseam
WaistGirth
ButtockGirth

alll i TALLINNA _
Interreg K=l SW/ ATEHNIKAKORGKOOL

Baltic Sea Region o work wear TTK UNIVERSITY OF APPLIED SCIENCES
DEVELOPMENT
FUND




Jacket m
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78 JACKET WEARING COMFORT (FIT) INDICATORS

Fit Checking |

2XSH | 161-167 |xs/2 Collar of the jacket fits closely
around the neck without
XSH | 167-173 | x5/ causing any discomfort.

SHO | 173-179 | x5/
Jacket loosely covers
REG | 179-185 | X5/1 shoulders and underarm

LON 185-191 | xs1 (rib) area and causes no

faalina of tinhtnace

Size determination — XLO | 191

2XLO | 197
Visual and tactile asses=—=

Ease of putting on and removing, al

Freedom of movements \

vV v. v Vv

Jacket covers the shoulder Trousers cover pelvic area and There are There are
and underarm (rib) area thighs loosely enough to aveid NO places for NO unreasonable
Ioasely enough to avoid any encumbering such u tears movement
l l" perceptible constraints to arms movements as standing, in garment parts limitations in any
-lll Interre teblmmdlnawldeunge. sitting, squatting and bending. or n them. of the joints.
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