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Moving onwards with Project Atlas 

The project group has completed the initial testing mannequin with 
positive outcomes. Consequentially, we have moved on to planning the 
building of a new, improved testing mannequin, which will be able to be 
used in the actual testing manual of Project Altas. 

The testing manual will embody a complete guideline to using the dummy 
and how to translate the acquired results to usable measurements. Also, an 
advice will be included for field tests, which will contain aspects that will 
contribute to an objective cluster of tests. 

All of the results of this project can be used in future researches to further 
this concept, possibly into a new standard for military testing of 
equipment. 

The testing method and manual will be delivered on the 8
th

 of June, 2015. 

 

 
 
 
A soldier has to carry a heavy load. Since the 
time of Napoleon, the crusades, and 
innumerable other conflicts, soldiers carry 
clothes, weapons en gear on their back. With 
the advent of modern technology and so 
modern war the gear became heavier. 
Especially, because of the role of the army is 
also changing into rescuer and peace guard 
besides warfare. Soldiers are carrying now more 
than 35kg just on their back. A combination of 
pack and fragment-proof vest can be go up to 
70kg.(Jane's intelligence and insight you can 
trust, 2010)  
 
Al this weight is causing problems. Some of 
these problems can be traced to employability 
of the soldiers. A big pack causes less mobility, 
and a bigger chance of accidents.  Also in the 
long run a heavy backpack causes problems. 
Problems like lower back complaints are not 
unusual for soldiers. 
A good backpack is decisive for this. 
But how can men design a good backpack? 
Should they ask the user what they think of the 
backpack? Exactly that is the current method, 
but it is not ideal. Not everyone feels the same 
nor it has consistent results. 
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Test mannequin 

Concepts 

 

When objective factors are linked to the aspect ‘control and ergonomics’. This can be measured next to the field 
test. By applying biomechanics, the objective factors are selected. 

 

This Mock-up Dummy is built to test the principles of the 
concepts. Two concepts are integrated in the mock-up. Right 

half of the dummy is tooled with electric pressure sensors. 
The left half is tooled with custom-made air compartments, 
with foam integrated barometric sensors that also measure 

temperature.  
 

Concern 

The criteria asked for the military backpack are all exact measures 
and expressed in technical terms, all aspects except control and 
ergonomics. The current method for testing those properties is by 
performing a field test and then the soldiers fill out a 
questionnaire. De Dutch defence force has to provide 40 soldiers 
that represent all the units. This costs quit some time and money 
in the process of performing the test and converting it into results. 
The measurements coming from these field tests are still very 
subjective and the only way to objectify is to quantify them.  
 
When objective factors are linked to the aspect ‘control and 
ergonomics’. This can be measured next to the field test. By 
applying biomechanics, the objective factors are selected. 
 

 

Functions of the testing mannequin 
 
De measurable factors will be integrated in the testing 
mannequin so the testing can be done before the field test. This 
objective test will tell more about the aspect ergonomics with 
the results in order to quantify the results of the test.  
 
The measurements functions for testing the ergonomics of a 
backpack are: 
1. Distribution of load between the shoulder and the hips;  
2. Forces and moments applied to the body;  
3. Distribution of skin contact mean and peak pressures;  
4. Pack compliance with movement requirements of users; and 
5. Load control based on pack-person motion  
 
The first three factors will be quantified as described next:  

- Distrubution of load is expressed in kg, 
- Measuring the forces and moments applied on the 

body in Newton, 
- Measuring the pressure of skin contact points is 

expressed in Pascal,  
 

The factors 4 and 5 will be tested in the field test. The method 
includes observing and performing activities for objective 
results. 
 

Sensors 
The selected factors will be measured in the test mannequin by 
using pressure sensors. These will be incorporated into the 
dummy in such a way it will be able to precisely measure the 
factors, as well retain the external shape, similar to the eventual 
user. The location and quantity of the sensors are, even though 
important, variable, depending on the intended precision. The 
amount of sensors in the measurement zones can be increased 
and the size of the measurement areas can be reduces, which 
both lead to gathering more precise data, though this is 
dependent on the demands of further clients and, though this 
option will be mentioned in the method as possible, it will not 
be incorporated into the initial test mannequin, of which the 
precision will be fairly limited. 


