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SAMMIE CAD
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Human Modelling CAD
• CAD based human modelling systems 

are capable of simulating real work 
environments

• They can create human models of a 
range of sizes and nationalities to allow 
virtual assessments of the 
environments

• They can be used in the prototype 
phases of the design process, or 
retrospectively to assess designs



18/08/200800 .00 .0000 5

Ergonomic Assessment of the Driving Cabs of Railway Vehicles

Nordic Ergonomics Society Conference, NES 2008, Reykjavik, Iceland, 11-13 August 2008

• SAMMIE applied to 
design of public 
transport systems, e.g.
– STIB tram 
– Hong Kong airport train
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Mock-ups and User Trials

Amsterdam Tram
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Mock-ups and User Trials

Hong Kong Airport Train
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• SAMMIE applied to the design of 
control rooms, e.g. 
– Nuclear submarines
– New National Air Traffic Control 

centre
– Aircraft cockpits 
– Car interiors
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• A virtual version of the work 
environment is created from CAD 
data, CAD drawings or direct 
measurement

• A series of human models are 
created that represent a suitable 
population, such as 1st%ile Italian 
female to 99th%ile Dutch male 

• Data used for Human model 
creation is based upon 
measurements taken from 
thousands of people in 
different countries

Use of Human Modelling Systems
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• This allows for the analysis 
of a work environment 
looking at the full range of 
possible human sizes 

• It is also possible to define 
different levels of 
corpulence, from very thin to 
very fat
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• SAMMIE has accurate joint movement limitations that only allow 
realistic postures to be created

• These posture data show the user when a posture is comfortable or 
uncomfortable 

• These human models can be put into postures based upon 
observation of tasks being performed by real people 
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• Built in tools allow the analysis of reach to 
and vision of controls and displays

• By using a range of human model sizes it 
can be determined if a design is suitable 
for a range of people from different 
countries 

• Design issues such as seat height 
adjustability and seat cushion and back 
sizes can be refined by using a range of 
human model sizes
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3. The use of Human 
Modelling in the 
T698 Project
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Aims of T698

• To identify requirements for GM/RT2161, Requirements for 
Driving Cabs of Railway Vehicles

• To make GB driver anthropometric data available to the 
industry for wider use 

• To explain to the industry more about human modelling and 
how it can be used to support the industry in their Human 
Factors assessments of physical environments

• To verify the preferred Human Modelling package by 
illustrating how Human Modelling can be used to respond to a 
real scenario



18/08/200800 .00 .0000 15

Ergonomic Assessment of the Driving Cabs of Railway Vehicles

Nordic Ergonomics Society Conference, NES 2008, Reykjavik, Iceland, 11-13 August 2008

Specific tasks performed 
• To make a comparison between the train driving population and the 

national population data 

– This was done by collecting 8 body dimensions from 109 train drivers 
across Great Britain

• To use the refitting of the GNER Class 43 trains as a case study and 
provide support in the assessment of the re-design, as requested by 
HMRI, to ensure that it did not increase risk of human error 

• To assess the Class 43 in terms of the requirements set out in the 
Rail Group standard

• To assess a new control and display layout for the Class 43
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Task analysis
To understand the Class 43 
• RSSB & SAMMIECAD team 

conducted cab observations
• Return journey Kings Cross 

to Aberdeen 
• Observed & recorded control 

interactions 
• Observed & recorded driving 

postures
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• SAMMIE modelling of
– Original Class 43 interior
– New control layout

• Based on direct 
measurement of cab & 
engineering drawings 
(provided by GNER)

• Range of human models 
were created, including 
human models of some of the 
109 GB train drivers
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The tests

• Distance of the eye point from the screen (at least 
500mm)
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The tests
• The eye reference cube

• 99th UK male              • 1st UK female              

“The reference cube shall have 400 mm long sides and have its centre situated 800 mm 
above the centre of the surface of the driver’s seat cushion, with the seat adjusted 

vertically and horizontally to its mid-position”
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The tests

• Reach to controls
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The tests
• Vision of controls and displays
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The tests
• The vision of the curved track

“A view of level track up to 500m beyond the buffers 
(or vehicle end) when entering a curve of 1000 m radius “



18/08/200800 .00 .0000 23

Ergonomic Assessment of the Driving Cabs of Railway Vehicles

Nordic Ergonomics Society Conference, NES 2008, Reykjavik, Iceland, 11-13 August 2008



18/08/200800 .00 .0000 24

Ergonomic Assessment of the Driving Cabs of Railway Vehicles

Nordic Ergonomics Society Conference, NES 2008, Reykjavik, Iceland, 11-13 August 2008


