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Anthropometry



Somatic measurements
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Standardization
 EN 13402‐1: 2002 Size designation of clothes ‐ Part 1:Terms, definitions and bodymeasurement 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 bodymeasurements 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 human body
 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 ranges

for use in product standards
 ISO 20685‐1:2018 3‐D scanning methodologies for internationally compatible anthropometric databases ‐‐ Part 1:

Evaluation protocol for body dimensions extracted from 3‐D body scans
 ISO 20685‐2:2015 Ergonomics ‐‐ 3‐D scanning methodologies for internationally compatible anthropometric databases ‐‐

Part 2: Evaluation protocol of surface shape and repeatability of relative landmark positions

https://infostore.saiglobal.com/
https://www.iso.org/home.html



3D Body scanning
Stationary 3D body scanner VITUS Smart XXL® (Human Solutions GmbH andVITRONIC GmbH)

with data processing system AnthroScan
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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
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 Scanner dimensions: 2100 mmwide, 2100 mm deep and 2950mm high.
 Scanning volume: 1100mmwidth, 1000 mm depth and 2100mm height.
 One scan: lasts ~ 12 seconds.
 Resolution: 27 dots per cm2.
 Measurement accuracy: ± 1 mm.
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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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3D Body scanning
Cross‐sections
Superimpositions



Anthropometry for pattern development
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Anthropometry for sizing
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Re‐design of PPE
Methodology

 End‐user survey:
 questionnaire

 interviews

 anthropometrics

 New prototypes:
 specifications

 size tables

 fit rules

 material tests

 Final documentation



Target group research
 122 soldiers measured. Comparison of distribution of soldiers’ body height with normal distribution according to the

mean value and variation of sampling data shows that data comply well with the normal distribution curve – such a

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 analysis.
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Bodymeasurement research
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Bodymeasurement research



Posture research



Body surface and clothing layer interactions
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X‐Fit
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X‐Fit
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 Largest and tallest figures



X‐Fit
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 Distribution of body height, chest girth and waist band



Initial combat clothing size table
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Suggestions for the measurement table 
changes
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Fit Checking procedure

 Size determination

 Visual and tactile assessment

 Ease of putting on and removing, and fit

 Freedom of movements
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ThankYou!
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