
















Measurements Which 
Span Articulations

Articulations exhibit flexibility and variability. 
Any measurements which span them will change 
depending on factors such as the posture, the 
muscle tension and the time of the day.

The spine with its many articulations is a case in 
point. The intervertebral disks continuously lose 
fluid under the compressive gravity loading, 
leading to a reduction in thickness. Over the day 
this changes the stature by more than 2 cm.



Statistical Properties of 
Anthropometric Data

For most anthropometric properties a graph of the 
relative frequency of the various possible values will 
produce a bell shaped curve.

For example, the plot below presents the probability 
density function for the stature of adult British men.
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Statistical Properties of 
Anthropometric Data

Because of its generality it is often called 
the normal distribution. Another commonly 
used name is the Gaussian distribution in 
honour of the German mathematician and 
physicist Johann Gauss (1777-1855) who 
first described it in the context of random 
measurement errors.
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Statistical Properties of 
Anthropometric Data

A Gaussian distributed variable can be 
described in terms of only two parameters: 
the mean value and the standard deviation.
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Statistical Properties of 
Anthropometric Data

In anthropometry it is convenient to speak of percentiles. 
To say that someone’s stature is 80th percentile means that 
the person is taller than eighty percent of the people in the 

same statistical sample.



Statistical Properties of 
Anthropometric Data

The value of the anthropometric variable can be 
determined for any percentile value using the mean 

value, the standard deviation and a statistical table 
containing z scores.

zsmeanX percentile +=



Statistical Properties of 
Anthropometric Data

Great care must be taken 
because a 50th percentile 
lower arm length when 
added to a 50th percentile 
hand length does not 
produce a 50th percentile 
sum !

It is often necessary to add dimensions. 
For example, it may be necessary to 
determine the position of the hand by 
adding together the length of the lower 
arm and the length of the hand.



Statistical Properties of 
Anthropometric Data

The correct procedure is to add the arithmetic 

means of the two distributions, then to 

determine the standard deviation of the 

resulting combination distribution, then finally 
to estimate the required percentile using both 

the new mean and the new standard deviation 

for the combination.
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Correlation Between 
Anthropometric Properties



Use of Anthropometric 
Data in Product Design



Use of Anthropometric 
Data in Product Design

The recommended criteria for manual tasks is to 
keep the object 50 to 100 mm below the height of 
the elbow.

What table height should be specified for use in 
the workplace in the United Kingdom ?



Use of Anthropometric 
Data in Product Design

A source such as the DTI publication ADULTDATA 
can be used to find the values for the elbow height 
of UK men and women. In ADULTDATA elbow 
height is reference measurement number 120.



Use of Anthropometric 
Data in Product Design

From the DTI publication ADULTDATA, the 5th, 50th

and 95th percentile values for the elbow height of 
UK men and women can be determined.

A conservative design would attempt to fit people 
from a 5th percentile female (917.6 mm) to a 95th

percentile male (1177.8 mm).



Use of Anthropometric 
Data in Product Design

If table height cannot be made adjustable, 
a compromise might be to choose a value 
which is 80 mm below the elbow of a 50th

percentile female wearing a working shoe 
of average height

996.2 mm – 80 mm + 25 mm = 941.2 mm

This would place the table just below the 
elbow of a 5th percentile female and 261.6 
mm below a 95th percentile male.



Anthropometric 
Measurement Tools

Simultaneous use of two or more camera 
units permits the triangulation of a 
subject’s landmarks in three dimensions. 
Several steriophotogrammetric systems 
are currently available on the market.
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Simultaneous use of two or more camera 
units permits the triangulation of a 
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Anthropometric 
Measurement Tools

Low power lasers form the basis of 
several commercial 3D head scanners.



Anthropometric 
Measurement Tools

Low power lasers form the basis of 
several commercial 3D whole-body 
scanners.



Anthropometric 
Measurement Tools

The convenience and accuracy of modern 
3D anthropometric scanners has lead to a 
proliferation of applications from usability 
testing to virtual clothing stores.

Research is under way to apply the 
technology as part of interactive machine 
interfaces.


