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Tools for Ergonomic Design: 
MANNEQUINS
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Jack’s skeleton 5

kinematic chain



Postures 6



Postures 7



Anthropometric Scaling 8
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Anthropometric Scaling 9

95th 50th 5th 95th 50th 5th

ANSUR database



Import Geometries 10

Geometries created with CAD systems can be imported



Task Simulator 11



Video 12
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5th female 153 cm
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95th male 187 cm
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How to make a real human interact with 
a simulated world 

Through the Use of Virtual Reality technologies
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Virtual/Mixed/Augmented Prototypes 23

Ferrise, F., Graziosi, S., & Bordegoni, M. (2015). Prototyping strategies for multisensory product experience engineering. 
Journal of Intelligent Manufacturing, 1-13.
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Example 24

 Ergonomic Interactive Testing in a Mixed-Reality Environment 435 

2.5   Interactive Interface 

We considered using Adobe Flash since it is an extremely flexible and advanced plat-
form for creating the interactive interface of the infotainment system. Using Flash we 
have designed and displayed the interface relates to the radio and fan control func-
tions in an extremely credible way. Secondly, due to the property of Action Script 
programming language it has been possible to define a knob on the interface whose 
movements and actions were coherent with the haptic knob. Concerning the interface 
to simulate the infotainment system, we have designed an interface representing all 
the typical functions available in a car as radio, navigation system, ventilation control, 
etc. Still in order to simplify the simulation and the accomplishment of the tasks by 
the user we limited our study to the radio and fan control functions.  

 

Fig. 2. Experimental setup 

To enter in the sub menu we provide a button placed beneath the knob, to confirm 
his selection the tester has just to press down the knob prompting the enter command. 
Once entered in the sub level (either relative to the radio or to the fan controls) the 
tester is presented a main screen (formally level 1) where all the current settings are 
displayed. Concerning the specific contextual sub-menus, we intentionally adopted 
three different graphical layouts in order to highlight differences between them in 
terms of performance. For what concerns the radio tuning sub menu, we defined a 
slide bar displaying all different radio station and different FM values; concerning the 
volume we decided to implement just a numeric volume with no other spatial refer-
ence. Concerning the temperature and fan settings in the ventilation sub menus  
we defined rotatory virtual knob in order to provide a direct spatial correspondence 
between the actual physical knob and the virtual, as it happens with the main menus. 

3   The Experimental Protocol 

Usually the design process involves different activities strictly correlated to different 
media as paper sketching, tablet drawing and by using CAD software. Each of these 

Bordegoni, M., Giraudo, U., Caruso, G., & Ferrise, F. (2007). Ergonomic interactive testing in a mixed-reality 
environment. In Virtual Reality (pp. 431-440). Springer Berlin Heidelberg.



Case 1 - Validation of ergonomics and use 
through direct interaction   
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Video 26



Case 2 – Virtual Prototypes to perform 
human interaction analyses
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Case 2  - Hardware Setup 28

Visualization

Sound

Haptic

Tracking



Video 1 29

M. Bordegoni, F. Ferrise, J. Lizaranzu "Use of Interactive Virtual Prototypes to define product 
design specifications: a pilot study on consumer products", Proceedings of IEEE - ISVRI 
2011, Singapore, 19-23 March 2011



Case 3 -  Virtual Maintenance 30



Conclusions

• Need to create new tools and methodologies for ergonomic 
design 

• Create multidisciplinary design teams 

• Teach engineers the basics of ergonomic design
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